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EXECUTIVE SUMMARY
Overview
This JRC Reference Report provides an overview of the International Reference Life Cycle
Data System (ILCD) Handbook. It describes the
motivation for the Handbook, its development
process and achievements, and it explains how
to make best use of it. This report addresses:
• policy-makers and policy and scientiﬁc oﬃcers of public authorities,
• managers in industry and other stakeholders who are responsible for the development,
implementation and monitoring of life cyclerelated policies and strategies with an environmental component, and
• desk oﬃcers who commission service contracts and research and development projects on products, resources, waste and
related technologies.
The International Reference Life Cycle Data
System (ILCD) Handbook further speciﬁes
the broader provisions of the ISO 14040 and
14044 standards on environmental life cycle
assessment (LCA). In a nutshell, it provides a
basis for consistent, robust and quality-assured
environmental LCA studies, as required in a
policy and market context.
LCA and the ILCD Handbook focus on environmental issues. Through extensions, they equally
facilitate coherent sustainability assessments
that fully capture the economic and social implications via Life Cycle Costing and social LCA.
The ﬁrst edition of the main set of ILCD
Handbook guidance documents was publicly
launched in March 2010 by the Commissioner
for the Environment Janez Potočnik.
EU policy background
During the 1990s and even more so since 2000,
new types of policies have been developed that
take an integrated view of the environmental
performance of products over their life cycle.

However, the lack of authoritative guidance on
LCA has oen led to unnecessary divergences
in results and recommendations. While LCA
helped to make improved decisions, some limitations in consistency and quality assurance
meant that it did not fully meet policy and market needs.
With the 2003 Communication on Integrated
Product Policy (COM(2003) 302), the European
Commission set a milestone in the development of more speciﬁc life cycle-based policies and took action to provide the necessary
authoritative guidance. The Commission committed itself to “… produce a handbook … on
best practice, based on best possible consensus
attainable among stakeholders”. The development of the ILCD Handbook was mandated.
Its scope was subsequently broadened beyond
products to fully support other life cycle-based
policies as well.
Life cycle thinking is fundamental to, for example, the Thematic Strategy on the Sustainable
Use of Natural Resources (COM(2005) 670)
and the Thematic Strategy on the Prevention
and Recycling of Waste (COM(2005) 666),
and is an important element of the Waste
Framework Directive (2008/98/EC). LCA
studies serve to identify the ecolabelling criteria under the EU Ecolabel Regulation (EC
66/2010) and are used to properly capture
indirect eﬀects under the EMAS III Regulation
(EC 1221/2009).
Life cycle thinking is also of growing importance
in the impact assessments used to assess policy options, as well as in the indicators used to
monitor progress in sustainable production and
consumption (e.g. via life cycle-based resource
eﬃciency indicators).
The European Commission’s Sustainable
Consumption and Production and Sustainable
Industrial Policy Action Plan (COM(2008)
397) integrates the above-mentioned policies
and further strengthens the use of quantitative
LCAs, reiterating the need for consistent and
reliable methods and data.
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The 2011 Communication on A resourceeﬃcient Europe – Flagship initiative under
the Europe 2020 Strategy (COM(2011) 21)
takes these developments to the next stage.
This Communication promotes a life cycle
approach to reduce the environmental impacts
of resource use throughout the EU. This ﬂagship
Initiative highlights the importance of working
with a consistent analytical approach. Moreover,
in its conclusions of 20 December 201015, the
Council of the European Union “INVITES the
Commission and Member States to continue
their eﬀorts to make European resources and
materials use more sustainable throughout the
life-cycle by: ... taking into account work done in
the context of the ILCD...”.

LCA captures the full life cycle of the system
being analysed: from the extraction of resources, through production, use and recycling, up
to the disposal of remaining waste. Critically,
LCA helps to avoid an unwanted ‘shiing of
burdens’ whereby a reduction of environmental
pressures at one point in the life cycle leads
to an unwanted increase elsewhere in diﬀerent locations and in the form of diﬀerent environmental pressures. LCA helps to identify and
avoid situations in which, for example, waste
issues are created while improving production
technologies, land is degraded while reducing
greenhouse gas emissions, or toxic pressures
are increased in one country while reduced in
another.

Industry and society background

LCA is therefore a vital and powerful decision
support tool that complements other methods
to help make our society more sustainable and
resource-eﬃcient.

Industry has used LCA since the late 1980s.
Its use by other stakeholders (e.g. green NGOs,
consumer rights NGOs) is more recent, but has
greatly increased over the past few years.
LCA is helping companies and other stakeholders to make better-informed decisions and public
communications. LCA applications can be used
in ecolabelling, ecodesign, environmental and
carbon footprinting, and waste management. LCA
also successfully addresses strategic questions
on the environmental impact of and potential for
improvement in the use of natural resources. It
is used in industry to steer the development of
technology families (e.g. fuel cells) and to quantify the environmental performance of production sites and companies. Increasingly, LCA is
also being used to evaluate the environmental
impact of policy options for new or modiﬁed policies (i.e. in policy impact assessment).
About LCA
LCA is a scientiﬁc, structured and comprehensive method that is internationally standardised in ISO 14040 and 14044. It quantiﬁes
resources consumed and emissions as well
as the environmental and health impacts and
resource depletion issues that are associated
with any speciﬁc goods or services (‘products’).
It covers climate change, summer smog, ecotoxicity, human cancer eﬀects, material and
energy resource depletion, and so on. Crucially,
it allows for direct comparison of products,
technologies and so on based on the quantitative functional performance of the analysed
alternatives.

About the ILCD
The ISO 14040 and 14044 standards provide
an important framework for LCA. This framework, however, leaves the individual expert with
a range of important choices. These choices can
negatively aﬀect the reliability and comparability of the results of an assessment. Equally, the
methodologies behind life cycle data from different sources can diﬀer widely, so the data are
oen incompatible. No single data source can
support all assessment needs. While ﬂexibility
is essential in responding to the large variety
of questions addressed using LCA, further guidance is needed.
The ILCD has been developed to provide this
guidance for greater consistency and quality
assurance. The ILCD consists primarily of the
ILCD Handbook and the ILCD Data Network that
is now being prepared16, plus a range of supporting documents and tools. This JRC Reference
Report focuses on the ILCD Handbook.
ILCD Handbook
The ILCD Handbook is the core of the ILCD. The
ILCD Handbook is a series of technical documents that provide guidance for good practice
for LCA in industry and government. It consists
of the following documents:
• ILCD Handbook – General guide for Life Cycle
Assessment – Detailed guidance,
• ILCD Handbook – General guide for Life Cycle
Assessment – Provisions and Action Steps,

15

Council Conclusions on sustainable materials
management and sustainable production and
consumption: key contribution to a resource-eﬃcient
Europe. 3061st Environment Council meeting. Brussels,
20 December 2010.
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The public launch of the ILCD Data Network is in
preparation and expected in early 2012.
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• ILCD Handbook – Speciﬁc guide for Life Cycle
Inventory data sets,
• ILCD Handbook – Recommendations based
on existing environmental impact assessment models and factors for Life Cycle
Assessment in a European context,
• ILCD Handbook – Framework and requirements for Life Cycle Impact Assessment
models and indicators,
• ILCD Handbook – Review schemes for Life
Cycle Assessment,
• ILCD Handbook – Reviewer qualiﬁcation for
Life Cycle Inventory data sets,
• ILCD Handbook – Review scope, methods and
documentation (under development),
• ILCD Handbook – Nomenclature and other
conventions,
• ILCD Handbook Terminology
(under development).
These documents provide the guidelines and
background information to cover all the steps
necessary to perform any kind of LCA.
The guidance documents are diﬀerentiated in
three ways:
• ﬁrstly, for analysis and comparison of product options and other micro-level questions,
including those arising at the company level;
• secondly, for policy/strategic studies and other macro-level questions;
• thirdly, for monitoring.
While being comprehensive and aiming to
improve reproducibility of data, the ILCD
Handbook has to be generic enough to maintain

the necessary ﬂexibility that would allow it to
be fully applicable to any kind of system and
issue. During the development of the ‘handbook
on good practice’, theoretical exactness and
comprehensive coverage had to be balanced
with practicality and cost eﬀectiveness in
broad-scale applications.
The ILCD Handbook serves moreover as a ‘parent’ document that aids the development of
application-speciﬁc, sector-speciﬁc and product group-speciﬁc guidance documents, criteria
and related soware tools. Such straightforward practice guides and tools are considered
to be the most appropriate solutions for dayto-day use. They facilitate the use of LCA in
small and medium-sized enterprises (SMEs) as
well as simplify standard assessments in larger
organisations. Speciﬁc guidance documents
can be developed by any organisation. Once an
independent review panel concludes that they
meet the ILCD requirements, they complement
the ILCD Handbook.
Development and consultation
The development of the ILCD has been coordinated by the European Commission’s Joint
Research Centre (JRC) through its Institute
for Environment and Sustainability (IES),
together with the Directorate-General for the
Environment’s Directorate for Sustainable
Development and Integration. Development
started in mid-2005 and involved a broad and
iterative international consultation process with
experts, stakeholders and the public. This process is described in each guidance document.
Coordination outside the European Union (EU)
was considered to be particularly important, as
product life cycles are increasingly global.
More technical information and access to the
ILCD Handbook and all complementary and
supporting developments are available at
http://lct.jrc.ec.europa.eu

The three target audiences of the three sections of this report
The Executive Summary targets policy-makers, policy and scientiﬁc oﬃcers of public authorities
and upper management in industry and provides an overview for the general reader.
The main body of the report provides additional information for middle and lower management.
The Annexes provide further details, including suggested formulations for desk oﬃcers on how
to utilise the ILCD Handbook in their domains.
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1. POLICY AND INDUSTRY BACKGROUND
1.1 European Union policies
1.1.1 The path to life cycle-related
environmental policies
Environmental policies of the 1970s and
1980s typically had a very speciﬁc focus, such
as limiting single emissions of highly toxic substances or ruling on speciﬁc waste streams.
Legislation evolved that banned the use of
speciﬁc substances in products. Many of these
policies are still in eﬀect. They remain key for
setting minimum environmental requirements
for industry, governments and private households. However, they have inherent limitations
– for example, they cannot avoid the shiing of burdens among diﬀerent environmental impacts or to other countries via imported
products. Moreover, they cannot prevent the
unwanted transfer of impacts across the life
cycle stages of products, for example the adoption of ‘greener’ production if it leads to greater
impacts during the product’s use or end-of-life,
or vice versa.
During the 1990s, other types of environmental policies were developed in many countries,
which have either complemented or replaced
the former policies. Along with toxic and acidifying emissions, these policies consider other
pressures such as greenhouse gases. Also,
cross-media eﬀects of emissions to air, water
and soil are better captured and the initial single-substance approaches have been further
developed to include a broader set of pressures
and impact-related environmental indicators.
These indicators integrate, for example, the
various individual greenhouse gases into one
greenhouse gas indicator, thereby providing
both more comprehensive and more condensed
information.
Since about 2000, the principle of life cycle
thinking (LCT) has been increasingly integrated into a number of new policy instruments.
These new policies either add life cycle elements, only slightly modifying existing policies
oen through caveats such as “unless resulting in an increase in environmental burden”, or

they fundamentally incorporate the life cycle
approach and adopt an integrated overview
of the environmental performance. This latter
approach allows assessment of the entire life
cycle of products, technology options and policy
strategies, or of production sites and companies. LCT helps to avoid the above-mentioned
unwanted shiing of burdens and thereby
helps to steer society more eﬀectively towards
resource-eﬃcient production and consumption.
These modern life cycle-based policies and
instruments require support in the form of
dedicated scientiﬁc and technical guidance –
for better reproducibility and for more reliable
decision-making. This requirement is the driving force behind the development of the ILCD
Handbook.
1.1.2 Life cycle-related European policies
With the Communication on Integrated
Product Policy (IPP) (COM(2003) 302), the
European Commission has set a milestone in
the development of life cycle-based policies
and has highlighted the need for a knowledge
base to support such policy approaches. In the
IPP Communication it was acknowledged that
“LCAs [Life Cycle Assessments] provide the
best framework for assessing the potential
environmental impacts of products currently
available”. It has, however, also been stated
that “… the debate is ongoing about good practice …”. The Commission has therefore committed to “… produce a handbook … on best
practice, based on the best possible consensus
attainable among stakeholders”. The development of the ILCD Handbook was initiated
under this mandate. It has been extended to
also facilitate other life cycle-related policies17.
Figure 1 illustrates how life cycle-related policy

17

See also SEC(2009)1707 ﬁnal – Commission staﬀ working
document accompanying the Report from the Commission
to the Council, the European Parliament, the European and
Social Committee and the Committee of the Regions on
the State of Implementation of Integrated Product Policy
(http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=SEC:
2009:1707:FIN:EN:PDF).
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Figure 1: Strengthening
coherence of life cyclebased policy and business
instruments by building on
a common technical and
methodological basis.

and business instruments can use the ILCD
Handbook for consistent life cycle guidance
towards achieving overall objectives in a coherent manner.
In a follow-up to the IPP Communication, the
Sustainable Consumption and Production and
Sustainable Industrial Policy (SCP/SIP) Action
Plan (COM(2008) 397) stressed the importance
of the underlying knowledge base. The Action
Plan emphasised that “… consistent and reliable data and methods are required to assess
the overall environmental performance of products …”. Product legislation was regarded as
one important aspect in need of improvement
since “Most product legislation addresses only
speciﬁc aspects of a product’s life cycle”. The
SCP/SIP Action Plan integrates a number of life
cycle-related policies and more speciﬁc instruments under one umbrella, further strengthening them.
These policies and instruments at the EU
level include:
• Ecodesign Directive (2005/32/EC) on energy-using products and the amended/recast
Ecodesign Directive 2009/125/EC on energyrelated products;
• EU Ecolabel Regulation (EC 66/2010) on a
revised Community ecolabel award scheme;
• Eco-Management and Audit Scheme (EMAS)
III Regulation: (EC 1221/2009) allowing voluntary participation by organisations in a
Community eco-management and audit
scheme;
• Communication on Green Public Procurement
(GPP) (Public procurement for a better environment (COM (2008) 400));
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• Environmental Technology Veriﬁcation
scheme (ETV).
The SCP/SIP Action Plan relates to further policies and issues such as the reduction of the use
of hazardous materials and of rare resources,
and includes the outlook for further improving resource eﬃciency. It also explicitly refers
to the Thematic Strategy on the Sustainable
Use of Natural Resources (COM(2005) 670),
the Energy Labelling Directive (now recast as
the Directive on the indication by labelling and
standard product information of the consumption of energy and other resources by energyrelated products (2010/30/EU)), and related
speciﬁc Directives on various household appliances, as well as the Energy Star: Regulation
(EC) No 106/2008 of 15 January 2008 on a
Community energy-eﬃciency labelling programme for oﬃce equipment.
There are a number of life cycle-based or
related European policies that deal with speciﬁc
product groups and speciﬁc aspects, typically
focusing on speciﬁc life cycle stages. Among
these, one of the strongest references to life
cycle thinking (LCT) is made in the Thematic
Strategy on the Prevention and Recycling of
Waste (COM(2005) 666). This policy document states that: “All phases in a resource’s life
cycle need to be taken into account as there
can be trade-oﬀs between diﬀerent phases and
measures adopted to reduce environmental
impact in one phase can increase the impact
in another. Clearly, environmental policy needs
to ensure that negative environmental impact
is minimised throughout the entire life cycle of
resources. By applying the life-cycle approach,
priorities can be identiﬁed more easily and policies can be targeted more eﬀectively so that
the maximum beneﬁt for the environment is
achieved relative to the eﬀort expended. The
life-cycle approach will be incorporated in
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EU legislation by clarifying the objectives of
the Waste Framework Directive so that they
explicitly consider the life-cycle perspective.”
Accordingly, “EU waste policy should aim to
reduce the negative environmental impact of
waste generation and management and to
contribute to an overall reduction of the environmental impact of the use of resources.”
The 2011 report from the Commission on
the Thematic Strategy on the Prevention and
Recycling of Waste (COM(2011) 13 ﬁnal) refers
to the JRC-run European Platform on LCA as a
contribution to providing LCT and assessment
expertise. The accompanying Commission staﬀ
working document mentions the ILCD Handbook
as providing detailed guidance for LCA.
Directive 2008/98/EC on waste and repealing certain directives identiﬁes the need
to strengthen LCT in the Waste Framework
Directive 2006/12/EC and speciﬁes: “When
applying the waste hierarchy referred to in
paragraph 1, Member States shall take measures to encourage the options that deliver the
best overall environmental outcome. This may
require speciﬁc waste streams departing from
the hierarchy where this is justiﬁed by life-cycle
thinking on the overall impacts of the generation and management of such waste.”
Two of the seven Europe 2020 Flagship
Initiatives address ‘sustainable growth’18 and
have a strong life cycle component. Firstly, the
Communication on an Integrated Industrial
Policy for the Globalisation Era (COM(2010)
614) announces that: “The Commission will
work on a common European methodology for
assessing environmental impacts associated
with consumer products, based on life-cycle
analysis and objective criteria.” The second relevant document is the Communication on a
resource-eﬃcient Europe – Flagship initiative
under the Europe 2020 Strategy (COM(2011)
21 ﬁnal), which aims to cover from a life
cycle perspective all natural resources ranging from materials, energy and land resources
to air, water and soil as sinks for emissions.
It states that: “Resource-eﬃciency policies
need to address appropriately trade-oﬀs. In
order to make the right choices both now and
for the longer term, we need to consider the
whole life-cycle of the way we use resources,
including the value chain, and the trade-oﬀs
between diﬀerent priorities.” The aim – as in
the Thematic Strategy on the Sustainable Use
of Natural Resources – is to “limit the environmental impact of resource use”, as opposed to
just reducing the amount/mass of resources

18

http://ec.europa.eu/europe2020/priorities/
sustainable-growth/index_en.htm

used. Importantly, the transfer of environmental pressures abroad via imported products
and other shiing of burdens (i.e. among life
cycle stages and among diﬀerent environmental and resource problems) are explicitly
named and examples are given, so helping
resource eﬃciency policies to be more eﬀective. Finally, a direct link is made to the use of
life cycle information in policy impact assessment: “Building up the knowledge base will also
require further work to evaluate policies and
collect life-cycle data to further develop policies and prepare impact assessments ... In this
context, it will also be needed to develop more
harmonised and transparent ways of measuring environmental impacts.” This was supported
and strengthened by industry during the related stakeholder consultation in March and April
201119: “Businesses called for the development
of a sound knowledge base, more policy coherence, indicators to measure progress and the
application of a full life cycle perspective.”
Monitoring resource eﬃciency and beyond
GDP Communication: In the context of
resource eﬃciency in Europe, new approaches
have been developed by the Commission services for measuring and monitoring the overall
environmental impact of nations with life cyclebased resource eﬃciency indicators20, including
the impacts related to imported and exported
products.
Member States as drivers of developments
at the EU level: Life cycle-based policy developments at the EU level are very much driven
by national developments and the needs of
individual Member States. Two examples related to the ILCD Handbook include:
• The British ‘PAS 2050: Speciﬁcation for the
assessment of the life cycle greenhouse
gas emissions of goods and services’ has
driven the development of product carbon
footprinting;
• The French Grenelle 2 legislation includes
the development of environmental life
cycle information for mass-market products
(ADEME/AFNOR BP X 30-323 methodology),
which includes other environmental impacts
19
20

Commission staﬀ working paper SEC(2011) 1067 ﬁnal.
See http://lct.jrc.ec.europa.eu/assessment/projects#a.
This development started from the Thematic
Strategy on the Sustainable Use of Natural Resources
(COM(2005) 670) and is referred to in the GDP and
beyond Communication (COM(2009) 433 ﬁnal): “The
Commission will also continue to work on indicators
that capture the environmental impact outside the
territory of the EU (e.g. indicators to monitor the
Thematic Strategy on the Sustainable Use of Natural
Resources) ...”.
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beyond the carbon footprint. It was tested in
2011 and marks an important step in better
informing consumers about the overall life
cycle impacts of products.

In China, the key national policies on Energy-using
Products, the Waste Electrical and Electronic
Equipment Directive and the Restriction of
Hazardous Substances are based on LCT.

These and other developments by Member
State governments, private actors and in publicprivate partnerships worldwide have paved the
way towards the development at the European
level of a methodology for the European environmental footprint of products21 and corporate
environmental disclosure22.

In Japan, the legislation on Promoting Green
Purchasing and the legislation for the Promotion
of the Eﬀective Utilisation of Resources (the
latter also known as ‘3 Rs – reduce, reuse and
recycle’) are key life cycle-based policies. The
recent launch of the Japanese carbon-footprint
labelling scheme with a strong and wide buyin of industry is another important life cyclebased instrument.

1.2 The global policy perspective
The Communication on a resource-eﬃcient
Europe – Flagship initiative under the Europe
2020 Strategy (COM(2011) 21 ﬁnal) addresses
the global dimension of Europe’s eﬀorts towards
resource eﬃciency. It starts with the following
observation: “Given the global dimension of key
environmental issues such as climate change,
biodiversity, land use, deforestation, external
impacts of consumption and production patterns, competitiveness, security of supply and
access, the EU needs to address resource eﬃciency issues internationally and to cooperate
closely with key partners ...”.

In Switzerland, life cycle-related legislation includes the application of reduced taxes
since 2008 to renewable fuels which demonstrate that they meet minimum requirements
in their overall environmental life cycle performance (Mineralölsteuerverordnung 641.611
of 20 November 1996, amended as of 1 July
2008)24.

EU product supply chains extend widely to
countries outside of the European Union. It is
therefore essential to take an international
perspective to make sure that the complete
life cycle of products can be modelled in a consistent way. Life cycle-based policies are being
developed in a growing number of countries
worldwide. It is therefore increasingly important that life cycle methods are internationally
coordinated between diﬀerent governments/
organisations and that more ﬁt-for-purpose,
consistent and quality-assured data are made
available.

In the United States of America, several governmental programmes apply LCA. These include
the US Environmental Protection Agency’s
Environmentally Preferable Purchasing Program,
the Renewable Fuel Standard Program, and
state-level legislation such as the implementation of the Californian Low Carbon Fuel Standard
of 2007.

The following gives a limited indication of some
of these activities and policies to illustrate
the relevance of the topic in countries outside
the EU:
In Brazil, the modern 2010 Policy for Solid
Waste Management (Política Nacional de
Resíduos Sólidos, PL 203/1991 (PNRS)) includes
a life cycle approach as one of its guiding principles23. Moreover, the Roadmap for Industrial
Development highlights the need for life cycle
management in Brazilian companies.

In Thailand, the GPP policy is a major driver for
national LCA data development. This is complemented by Thailand’s recent carbon-footprint
programme.

Similarly, in other countries such as Australia,
Canada, Malaysia, Mexico, New Zealand
and South Korea, life cycle approaches are
politically relevant, oen driven by national
and international ecolabelling schemes, carbon-footprint labels, Environmental Product
Declarations (EPD), GPP and ecodesign activities, or from various other resource protection
and solid waste management considerations.
To help implement the above-mentioned policies, national life cycle inventory (LCI) databases of key goods and services have been
or are currently being developed in all of the
respective countries. Similarly, the European
Reference Life Cycle Database (ELCD) has
been developed by the European Commission
in close co-operation with European industry25.
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http://ec.europa.eu/environment/eussd/product_footprint.htm
http://ec.europa.eu/environment/eussd/corporate_
footprint.htm
23
http://www.camara.gov.br/sileg/prop_detalhe.
asp?id=15158
22
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25

http://www.admin.ch/ch/d/sr/6/641.611.de.pdf
ELCD database at http://lct.jrc.ec.europa.eu/assessment/data
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International organisations, such as the United
Nations Environment Programme (UNEP) and
the Food and Agriculture Organisation (FAO),
are increasingly playing an important role in
LCA, bringing together diﬀerent stakeholders
in relation to methodological issues as well as
providing a service for the intergovernmental
coordination of activities26.
1.3 Industry and other stakeholders
Industry
Industry has used LCA since at least the late
1980s, with some companies starting as far
back as the 1970s. Initially, it was mostly large
companies in leading economies that used
LCA – in isolated projects.
This situation changed over time: due to cooperation along the supply chain and as a
consequence of stakeholder and consumer
demands, LCA is applied in a large number of
sectors, including by some SMEs. Equally, the
number of countries in which LCA is used by at
least some companies has increased substantially over the past decades.
Nowadays, more and more larger companies
have in-house experts or expert teams on
LCA and the approach is oen integrated with
product development. It can be assumed that a
substantial or even dominant part of LCA activities are carried out in or on behalf of industry
for internal decision support and the studies are
never published. Such activities help to better
inform decision-making in these companies.
This includes increasing awareness of activities
and their impacts on supply chains, use and
end-of-life phases.

guidance. Examples include the activities of the
European Retail Forum28, the European Food
Sustainable Consumption and Production (SCP)
Round Table29, and industry declarations and
publications expressing a preference for life
cycle-based decision support30.
The range of applications of LCA in industry has also been extended. Initially, the main
purpose was typically to gain a better understanding of the companies’ supply chains and
to obtain quantitative information on productrelated implications in the context of a general preparedness. These days, LCA is used to
inform and inﬂuence speciﬁc product decisions.
It is increasingly being applied to assess and
compare strategic alternatives with respect to,
for example, raw materials (e.g. ‘bio-based society’) and technologies (such as diesel vs. petrol
engines vs. fuel cells). LCA is also employed to
capture and monitor corporate environmental
performance (e.g. to capture indirect eﬀects in
the Eco-Management and Audit Scheme).
In short, LCA helps companies to identify the
best environmental options by quantifying
environmental impacts, beneﬁts and trade-oﬀs.
LCA – while it cannot replace the decision-making process – supports decision-makers in making better informed choices.

LCA is also being increasingly used at the association level, especially in the form of database
development27 and sector/product-speciﬁc

26

Coordinated at UNEP’s DTIE Division in Paris, see http://
www.unep.org/dtie
27
Examples include the LCI databases developed by the
following associations and published via the European
Reference Life Cycle Database (ELCD) coordinated
by the JRC-IES: Alliance for Beverage Cartons and
the Environment (ACE), Association of Plastics
Manufacturers (PlasticsEurope), Confederation of
European Waste-to-Energy Plants (CEWEP), European
Aluminium Association (EAA), European Cement
Association (CEMBUREAU), European Confederation of
Iron and Steel Industries (EUROFER), European Copper
Institute (ECI), European Federation of Corrugated Board
Manufacturers (FEFCO), Industrial Minerals Association
Europe (IMA-Europe), International Zinc Association (IZA),
Lead Development Association International (LDAI),
Sustainable Landﬁll Foundation (SLF) and The Voice of
the European Gypsum Industry (EUROGYPSUM). Others
are preparing to provide data: European Automobile

Manufacturers’ Association (ACEA), European
Confederation of Woodworking Industries (CEI-Bois),
European Fertilizer Manufacturers Association (EFMA),
European Container Glass Federation (FEVE), Technical
Association of the European Natural Gas Industry
(Marcogaz) and Tiles & Bricks Europe (TBE).
28
The European Retail Forum has published an issue paper
on LCA (see http://ec.europa.eu/environment/industry/
retail/index_en.htm).
29
The European Food SCP Round Table has published
a ‘Guiding Principles’ document, which is a voluntary
agreement of 20 associations related to food and drink
supply chains to adopt LCA principles (see http://www.
food-scp.eu/ﬁles/Guiding_Principles.pdf).
30
See for example ‘A Global Language for Packaging
and Sustainability’ by the Global Packaging Initiative
(http://www.vics.org/docs/KSurvey/press_releases/pdf/
GPP_FinalReport_170610.pdf).
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Market context, other stakeholders
LCA is increasingly being used in a market
context, i.e. in communication of industry to
business customers (e.g. via published EPDs),
to consumers (as evidenced via the growing set
of life cycle-based carbon-footprint labels), and
to authorities (e.g. in the context of stakeholder
consultations on policy developments and of
developing environmental product labels).

A number of green and consumer NGOs
increasingly make use of LCT and promote
its use for policy decision support. Examples
include publications and stakeholder input
prepared by the European Environmental
Bureau (EEB) as an umbrella organisation of
many European green NGOs and the European
Consumers’ Organisation (BEUC) as an umbrella organisation of many European consumer
rights NGOs31.

31
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See for example paper criteria for the EU Ecolabel
– EEB and BEUC comments aer the 4th Working
Group Meeting (13.04.2010) (http://www.eeb.
org/?LinkServID=3E527DB4-A82A-388D-BD8B7F46576
3CE33&amp;showMeta=0) and other consultation input
at www.eeb.org

2. INTRODUCTION TO LIFE CYCLE ASSESSMENT
2.1 (Environmental) Life Cycle Assessment32
Over their lifetime, products (goods and services) not only serve valuable functions but
they also contribute to various environmental
pressures and the depletion of resources. The
LCA method was originally developed to help
quantify these pressures and related impacts
by analysing the resources extracted and the
emissions related to a product over its entire
life cycle.
The strength of LCA lies in the unique combination of its ﬁve principles:
• Firstly, LCA brings a wide range of environmental problems into an integrated assessment framework. These problems include
climate change, toxic eﬀects on humans and
ecosystems, summer smog, material and
land resource depletion. This helps to avoid
the unwanted shiing of burdens, whereby
reducing one kind of impact leads to an
increase in another.
• Secondly, it captures these problems in a
scientiﬁc and quantitative manner. By
inventorying the amount of all the related
resource uses and emissions, it allows for
the relative and absolute analysis and monitoring of achievements over time. Subjective
elements can largely be excluded or made
transparent and systematically addressed in
the interpretation of results.

32

See also the following non-technical introductory
brochures on LCA and its uses in industry and policy:
• EC, DG JRC and DG ENV (2010): Making Sustainable
Consumption and Production a Reality – A guide for
business and policy makers to Life Cycle Thinking and
Assessment (http://lct.jrc.ec.europa.eu/assessment/
publications).
• UNEP and SETAC (2009): Life Cycle Management
– How business uses it to decrease footprint,
create opportunities and make value chains
more sustainable. (http://www.unep.fr/shared/
publications/pdf/DTIx1208xPA-LifeCycleApproachHowbusinessusesit.pdf).

• The third principle is that LCA allows the
environmental pressures and impact potentials to be related to any deﬁned system,
such as a particular type of goods, a service,
a company, a technology strategy, a country,
etc.
• According to the fourth principle, LCA integrates the resource use and emissions over
the entire life cycle of the analysed system,
from the extraction of natural resources
through material processing, manufacturing,
distribution and use, up to recycling/energy
valorisation and the disposal of any remaining waste. This helps to avoid resolving one
environmental problem (e.g. during production) while creating others (e.g. during use or
end-of-life treatment).
• The ﬁh principle of LCA is that it facilitates
comparisons of the environmental performance of diﬀerent systems/options on an
equal basis and helps to identify areas for
improvement. It ensures a level playing ﬁeld.
This is achieved by comparing alternative
options strictly on the basis of their ‘functional unit’, i.e. their technical performance/
equivalence. The functional unit is the precise
quantitative description of the function(s)
provided by the analysed system, i.e. “what”
does it do, “how much” function does it provide, and “how well” and “for how long” does
it do this. In comparisons that do not consider this functional unit, a product or a technology that delivers fewer functions or worse
functions compared to its competitor may
wrongly appear to be better environmentally.
Adhering to these principles, a speciﬁc LCA
study is tailored to address the question it is
meant to answer.
This smart approach allows for a sciencebased, quantitative comparison of alternatives.
It captures the relevant environmental impacts
and quantitatively considers trade-oﬀs both
among diﬀerent impacts and of impacts occurring at diﬀerent stages of the life cycle. See
Figure 2.
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The phases of an LCA (adapted from ISO 14044, ILCD Handbook)
An LCA comprises ﬁve main phases: goal deﬁnition, scope deﬁnition, inventory analysis,
impact assessment and interpretation. This is complemented by reporting and review. The
following text outlines these ﬁve phases without going into details.
Figure 3: Framework
for LCA (from ISO
14040:2006; modiﬁed).

The goal deﬁnition includes identifying the decision context, the intended applications and the
intended audience of the study. It also needs to be clariﬁed whether the study includes any comparative
statements that will be published, e.g. that one product would be better (or equal) to another product.
If so, other parties that may be aﬀected by these comparisons should also be involved.
The scope deﬁnition includes clearly describing the following items, in line with the study goal: the
system to be studied (e.g. a speciﬁc brand), the functions of the system, the functional unit that will
be compared as the basis for a fair comparison, the life cycle stages to be covered, the environmental
impacts to be investigated, the LCIA methods to be applied, the interpretation approaches to be
used, the assumptions made about data and method issues, value choices, limitations, data quality
requirements, type of critical review if any, and the type and format of the report required for the study.
The Life Cycle Inventory (LCI) analysis mainly includes the collection of data on resource
use and emissions for the ‘foreground’ process steps (e.g. manufacturing and packaging of a
product), and the actual modelling of the life cycle of the analysed system. This includes the
use of background life cycle data (e.g. data sets on electricity and materials purchased, or on
downstream processes such as recycling). A ﬁrst validation of data is carried out in this phase.
The Life Cycle Impact Assessment (LCIA) phase includes the assignment of the LCI results
to the selected impact categories and the calculation of the potential environmental impacts
in each category such as climate change, acidiﬁcation, human health, aquatic eco-toxicity,
material resource depletion, land use, etc.
The interpretation phase starts with the identiﬁcation of signiﬁcant issues (e.g. the main
processes and resources/emissions that quantitatively contribute most to the results). This is
carried out based on the results of the LCI and LCIA phases of the study. The interpretation
includes completeness, sensitivity and consistency checks, and addresses the uncertainty
and accuracy of the results. If foreseen as part of the study’s goal, conclusions are drawn –
highlighting any limitations – and recommendations are derived.
While these ﬁve phases have a clear order, LCA studies are iterative. This allows eﬀorts to be
focused on those processes, resources and emissions that are most relevant to the analysed
case: based on initially available data and in view of the accuracy and precision necessary to
answer the question posed in the study, one to three iterations are typically carried out before
the ﬁnal results are arrived at.
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Figure 2: Schematic
representation of the
life cycle of products
showing how material,
energy and land resources
are consumed and
environmental impacts are
caused by emissions and
resource use.

2.2 Standardisation of LCA

2.3 Limitations of (environmental) LCA

A ﬁrst Code of Practice in LCA was developed by
working groups of the Society of Environmental
Toxicology and Chemistry (SETAC) in the early
1990s.

Environmental LCA has several limitations, so it
must be complemented by other methods and
instruments, depending on the speciﬁc question
to be answered and the relevance of the limitations for the given case.

The importance of LCA was further reinforced by
international standardisation through the ISO
14040 series in 1997, with the latest revision
in 2006 resulting in the two core standards ISO
14040 and 14044. A range of other ISO standards draws on the 14040 series standards: ISO
14020:2000 (Environmental labels and declarations – General principles), ISO 14021:1999
(Environmental labels and declarations –
Self-declared environmental claims (Type II
environmental labelling)), ISO 14024:1999
(Environmental labels and declarations – Type I
environmental labelling – Principles and procedures), ISO 14025:2006 (Environmental labels
and declarations – Type III environmental declarations – Principles and procedures) and ISO
14067 (dra) on carbon footprinting.

Firstly, LCA only captures those pressures that
act via the environment, i.e. emissions to
nature and resource use/extraction from nature.
It does not include the direct eﬀect of products on humans, such as the potential health
eﬀects of the application of beauty and personal hygiene products, of medicine, and of food
itself (LCA only covers the intake of environmental pollutants via food). Such health eﬀects
are addressed by risk assessment methods
that currently complement LCA – systematically integrated approaches are not yet available.
In addition, indoor and workplace emissions are
not yet part of most LCAs, but approaches and
impact factors are being developed within the
LCA framework to capture these impacts.

The ISO 14040 and 14044 standards are
the starting point for the ILCD Handbook. It is
expected that the ILCD Handbook will feed back
into the standardisation, both on a general level
and as a reference for product- or sector-speciﬁc standardisation mandates.

Secondly, LCA relates to the regular production, use and end-of-life management of
products and processes, i.e. it does not cover
accidents. Complementary life cycle-based
accident assessment approaches are under
development.

The box on the previous page provides some
more technical details on the phases of an LCA
study.

Other instruments, while they may address
the same systems/products, are complementary to the purpose and objectives of LCA.
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Examples are chemical risk assessments that
are applied for regulatory threshold purposes
and Environmental Impact Assessments (EIA)
that are used to assess local impacts in detail.
Environmental LCA is structurally open to a
stepwise extension to a full sustainability
assessment that includes Life Cycle Costing
(LCC) and social LCA. Social LCA covers aspects
such as job creation, equal pay for women, etc.
This integration is possible because the basis of
any environmental LCA is the technical life cycle
model of the analysed product, i.e. its complete
supply chain, use and end-of-life treatment. In
environmental LCA, the environmental information on resource use and emissions is related
to each of the process steps of this technical
life cycle model. In the same way, cost and
social information can be related to these
very same process steps. A limited number of
such integrated studies have been carried out
in research and industry since about 2000. An
integrated, authoritative approach for such an
integrated life cycle sustainability assessment
still needs to be developed.

3. ILCD HANDBOOK AND ITS ROLE IN POLICY AND INDUSTRY
Figure 4: The ILCD
Handbook documents
launched in March 2010.33

3.1 The ILCD Handbook guidance documents
The ILCD Handbook is the core of the ILCD.
This Handbook is a series of technical guidance
documents that cover all the steps necessary
to perform any kind of LCA, including collecting and modelling the data required for such
assessments. They provide guidelines for good
practice in LCA by industry and government. 33
The main direct users of the ILCD Handbook
documents are LCA practitioners and reviewers.
Non-LCA experts in governments and industry
can use the ILCD Handbook indirectly as a basis
for quality assurance and reliable life cyclebased decision support: to this end they can
request ‘ILCD compliance’ for life cycle-based
developments. Annex A provides more details
on this with example formulations suggested
for diﬀerent cases, ranging from standardisation mandates to policy documents.

33

The ILCD Handbook documents are brieﬂy characterised below. They are described in more
detail in Annex B. The bibliographical references
are given in Chapter 4.
• ILCD Handbook – General guide for Life
Cycle Assessment – Detailed guidance
This document provides detailed information
for good practice in LCA for ILCD-compliant
LCI data development and LCA studies for
any kind of system and any kind of life cyclerelated question. The guidance document is
diﬀerentiated for the four main types of questions addressed with LCA; Annex B.1 has more
details on this. It deﬁnes what type of review is
required, identiﬁes the use of nomenclature and
sets requirements for the impact assessment
methods to be used. This document cross-references the other ILCD Handbook documents
for more details on the respective aspects (e.g.
review). The ‘General guide’ addresses practitioners of LCA studies and those who develop
LCI data sets as well as the reviewers of these.

The most requested ILCD Handbook document, the
‘General guide for Life Cycle Assessment – Detailed
guidance’, was downloaded over 7 000 times in the four
months following its launch.
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• ILCD Handbook – General guide for Life
Cycle Assessment – Provisions and Action
Steps
This document is mainly a summary of the
provisions of the ‘General guide for Life Cycle
Assessment – Detailed guidance’, but without
explanations, examples, etc. It is a condensed
document for more experienced practitioners
and reviewers and outlines what is required
for ILCD-compliant LCA studies and data.
• ILCD Handbook – Speciﬁc guide for Life
Cycle Inventory data sets
This document is based on the provisions of
the ‘General guide’, but provides dedicated
guidance for more experienced practitioners
who develop ILCD-compliant LCI data sets. It
covers the conception, development, reporting and review of such data.
• ILCD Handbook – Recommendations based
on existing environmental impact assessment models and factors for Life Cycle
Assessment in a European context
This document describes speciﬁc LCIA models
and indicators (methods) to be used by default.
This is developed as far as methods of a minimum required reliability and robustness are
currently available, and should be updated as
new methods appear. Recommendations are
given for the impact categories of climate
change, ozone depletion, human toxicity, particulate matter/respiratory inorganics, photochemical ozone formation, ionising radiation,
acidiﬁcation, eutrophication, ecotoxicity, land
use, material and energy resource depletion
and water depletion. All impacts are assessed
in the overall framework of three areas of
protection: human health, the natural environment and natural resources. As far as possible and with diﬀerent recommendation levels,
methods applicable at a global or at least a
European level are recommended. This document is primarily aimed at helping LCA practitioners to help select recommended impact
assessment methods. It is also addressed to
LCIA developers and serves as a reference for
reviewers.
• ILCD Handbook – Framework and requirements for Life Cycle Impact Assessment
models and indicators
This document provides the general framework and requirements for systematically
developing or checking models that are used
to analyse emissions to air, water and soil, and
resources used in terms of their contributions
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to pressures on human health, the natural
environment and the availability of natural
resources. It describes the LCIA methods used
for the calculation of pressure indicators, both
in terms of individual impact categories such
as climate change or acidiﬁcation and in terms
of overarching areas of protection such as
human health, the natural environment and
natural resources. It is primarily addressed to
the developers and reviewers of LCIA methods.
• ILCD Handbook – Review schemes for Life
Cycle Assessment
This document deﬁnes the minimum review
levels to be met under the ILCD for LCA activities and some key direct applications (e.g.
developing LCI data sets, performing LCAs,
developing ecolabel and ecodesign criteria),
and for speciﬁc guides derived from the ILCD
Handbook (such as Product Category Rules
(PCR) and other product- or sector-speciﬁc
guides). It also clariﬁes when stakeholders/interested parties should be involved,
describes the main steps for performing
reviews and outlines what is required of
reviewers and their qualiﬁcations. It is complemented by the upcoming document ‘ILCD
Handbook – Review scope, methods and
documentation’ (see below). This document
is addressed to reviewers of LCAs, LCI data
sets and of key direct applications of LCA.
• ILCD Handbook – Reviewer qualiﬁcation for
Life Cycle Inventory data sets
This document deﬁnes the minimum qualiﬁcation requirements of reviewers under
the ILCD review schemes for reviewing LCI
data sets. This ‘qualiﬁcation’ includes the
reviewer’s independence and the minimum
methodological, technical and review process
expertise and experience that is required. This
document also describes how to evaluate the
reviewer’s qualiﬁcation. It is addressed to
reviewers of LCI data sets and to ILCD system
operators to help identify eligible reviewers.
• ILCD Handbook – Review scope, methods
and documentation (under development)
This document will deﬁne the details of the
review tasks to be performed. This includes the
level of detail (‘scope’) that is to be reviewed,
which speciﬁc methods of review are to be
applied (e.g. sample calculations, comparison
to other sources, etc.), and recommends a
template for documenting the ﬁndings of the
review. It is addressed to reviewers of LCAs, LCI
data sets and of key direct applications of LCA.

The International Reference Life Cycle Data System (ILCD) Handbook
Figure 5: Schematic
overview of the
International Reference
Life Cycle Data System,
including the ILCD
Handbook, Data Network
and supporting documents,
templates and tools.

• ILCD Handbook – Nomenclature and other
conventions
This document details the nomenclature and
other provisions for a number of basic data
objects used in LCA, such as emission and
resource ﬂows, measurement units, etc. It provides nomenclature requirements that must
be adhered to when developing data sets for
the ILCD Data Network and for calculating
and reporting LCA results. It is addressed to
LCA practitioners and LCIA method developers, and serves as a reference for reviewers.
• ILCD Handbook – Terminology
(under development)
This document will provide a comprehensive multi-language terminology of technical
terms for LCA. It is expected to be available
online – initially only in English – as a database or via a content management application. It is addressed to all LCA practitioners,
reviewers and LCIA method developers.
The basis for the ILCD Handbook document
‘Recommendations based on existing environmental impact assessment models and factors
for Life Cycle Assessment in a European context’
is the background document ‘Analysis of existing Environmental Impact Assessment methodologies for use in Life Cycle Assessment’.
The ILCD Handbook and the upcoming ILCD Data
Network make up the International Reference Life
Cycle Data System (ILCD), together with various documents, templates and soware tools
as well as presentations that support them, as
illustrated in Figure 5. They can all be accessed at
http://lct.jrc.ec.europa.eu/assessment/publications.

3.2 ILCD-compliant speciﬁc guides and
soware tools
Due to the need to cover a very wide range of
products and other systems and the wide range
of questions that are analysed using LCA, the
ILCD Handbook guidance documents are both
comprehensive in coverage and formulated in
a very generic manner. The development of
dedicated guidelines for speciﬁc questions,
product groups and sectors would be beneﬁcial. Such guidelines are expected to substantially reduce the eﬀort and cost of developing
LCI data sets and of carrying out LCA studies,
and should further increase their reproducibility
and hence acceptance in practice.
Speciﬁc guidance documents and related
soware tools that can be developed by any
organisation (e.g. industry associations, national LCA projects), are recognised by the ILCD
Handbook as long as they are fully compliant
with the ILCD Handbook. To ensure compliance,
they must be subjected to a review including
the involvement of interested parties. Such speciﬁc guidance documents can, for example, be
PCR, sector-speciﬁc guidelines and guidelines
for speciﬁc applications, such as guidelines on
consequential modelling of energy systems,
guidelines for developing ecolabel criteria for
energy-related products, etc.
The aforementioned soware tools are the soware implementations of such speciﬁc guides
that oen include life cycle data. Given the recognised status that such speciﬁc guidelines can
have in the ILCD, it is important that they do not
create a market monopoly for related soware
tools and speciﬁc data. This means that speciﬁc
guidelines must be fully available for free use
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and must not create biases; the review and
the involvement of interested parties should
ensure this. The use of derived soware tools
and speciﬁc data cannot be exclusive, i.e. it
must be possible to use other soware tools
that implement the same speciﬁc guideline.
3.3 What does the ILCD Handbook oﬀer to
diﬀerent target audiences?
The ILCD Handbook is written for LCA practitioners, i.e. experts. For the non-technical audience it serves as a basis for ‘good practice’ that
can be referred to when drawing up life cyclebased policies, service and research contracts,
etc. Please see Annex A for dedicated suggestions on how to formulate such references.
To summarise:

directly use such dedicated LCA-based soware, obtaining reliable decision support for
most day-to-day cases;
• For developers of speciﬁc life cycle-based
product criteria such as those used in labelling, for environmentally conscious design,
and for green procurement criteria, the ILCD
Handbook can serve as a reference for selecting good-quality LCA studies and data that
support the identiﬁcation of these criteria;
• For developers of LCI data sets and databases, it provides the basis for developing quality-assured and consistent ILCDcompliant data sets.
3.4 ILCD Handbook – overcoming key
obstacles to the wider uptake of LCA

Non-technical audience
• For public authorities it provides a reference
for ensuring coherence and quality when
developing, implementing and monitoring
life cycle-related policies, preparing related
service contracts and research calls, or issuing standardisation mandates;
• For industry, the ILCD Handbook provides
a reference that can be used for company
policies and for in-house activities and service contracts related to environmental
product improvement, developing technology
strategies, etc.

3.4.1 Obstacles to the wider uptake of LCA
in industry and policy
Based on the ISO standards, LCA has matured
over the past decade. However, despite its
potential and the important beneﬁts it can provide, LCA is only now slowly ﬁnding its place
in industry and policy support. It has not yet
reached mainstream use in industry (although
carbon-footprint labelling schemes are becoming more established as an application based
on life cycle information). The main reasons for
this situation, only now being overcome, are:
1.

Reproducibility: Reproducibility of the
results and recommendations of LCAs
cannot yet be satisfactorily guaranteed.
This is because the relevant ISO standards leave too much room for interpretation by practitioners modelling life cycles
of products;

2.

LCI data availability and quality: The
achievable quality of LCAs and, hence,
robustness of decision support has been
limited by the relatively low availability of
high-quality and consistent data;

3.

Uncertainty of impact assessment
methods and factors: LCIA methods oen
have a high degree of uncertainty and for
some important impact areas (e.g. land
use, water overuse) there are as yet no
robust and fully practice-tested methods;

4.

Quality assurance: No clear requirements
were available on how to select qualiﬁed
and independent reviewers, how to run the
review process, and its exact scope and the
review methods to be applied in order to
carry out a widely accepted quality assurance of life cycle data and assessments;

Technical/expert audience
• For LCA practitioners and experts in any
kind of organisation, the ILCD Handbook provides comprehensive guidance on all aspects
and all questions currently addressed by LCA,
and for any kind of products and other systems that are being analysed (e.g. technologies, policy options, companies, events, etc.);
• For developers of speciﬁc guides, such
Product Category Rules (PCRs) and guides
for a particular sector from industry associations or authoritative bodies, it provides a
reference for many of the common issues to
be taken into consideration;
• For developers of life cycle-based soware
tools who implement such speciﬁc guides, it
provides the basis and deﬁnes the requirements to make these tools ILCD-compliant.
Based on speciﬁc guides as outlined above,
more straightforward soware tools can be
developed that in many cases may no longer
require an LCA expert to use them. Technical
experts, including product developers or
designers of SMEs, waste managers, etc., can
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5.

Cost and complexity/lack of practicality: Reliable LCAs are oen perceived to
be too resource- and time-consuming,
requiring dedicated experts, and hence of
limited practicality.

Figure 6: The concept of
increased reproducibility
and robustness of LCA
using the ILCD Handbook
and complementary ILCDcompliant applicationspeciﬁc and product/
sector-speciﬁc guidelines.

3.4.2 Achievements of the ILCD
developments
The ILCD addresses the aforementioned obstacles as described below.
The ILCD Handbook documents provide a dedicated and complete stepwise solution to help
overcome obstacles 1 (reproducibility) and 4
(quality assurance). Figure 6 illustrates the
concept of this approach, with each guidance
level being increasingly more speciﬁc but compliant with the preceding one. The amount of
guidance material increases with the comprehensive ILCD Handbook building on the very
condensed ISO standards, but decreases for
the product/sector-speciﬁc guides, yielding both
eﬃcient and eﬀective day-to-day manuals.
Please note that all development steps include
the consultation of other complementary material, such as other guidelines and publications
(not shown in the graphic).
Relevant progress has also been made on
issue 3 (uncertainty of impact assessment
methods and factors), for example by identifying and recommending the use of the most
advanced, robust and reliable LCIA methods
currently available, while pointing out speciﬁc
needs for improvements.
The ILCD Handbook also contributes to overcoming issue 5 (cost and complexity of LCAs)
by providing the reference document for developing application-speciﬁc and product/sectorspeciﬁc guides (see Figure 6) and simpliﬁed
soware tools. Cost savings are also expected
as a result of using a common basis of technologically compatible and methodologically consistent ILCD-compliant data. This substantially
eases the combined use of data from diﬀerent developers. This is expected to help move
towards more robust quality-assured studies
that limit the need and hence costs for repeated studies of the same systems and questions.
While it is diﬃcult to quantify the absolute savings, it is expected that a high percentage of
costs related to life cycle-based decision support will be saved by adopting this approach.
The ILCD Data Network and the supporting
documents, soware tools and data will provide the necessary infrastructure and workﬂow
support to tackle issue 2 (LCI data availability and quality) and complement the quality

requirements set in the ILCD Handbook. This
helps life cycle data developers in industry,
national database projects, in research and
consultancies to provide compatible and quality-assured data to users via a data network
that is not in competition with existing data
sources (see Annex C). The ELCD34, a parallel
development to the ILCD Handbook, is already
available online. Its European LCI data sets provide a key input to help improve “life cycle data
availability and quality”. The ELCD is intended
to contribute to the ILCD Data Network. The
data sets of the ELCD originate from leading
EU industry associations and other sources and
cover key materials, energy carriers, transport
and waste services.
3.4.3 Limitations and complementarity to
other developments
Limitations of the ILCD Handbook
The limitations of the ILCD Handbook are initially those of (environmental) LCA, which were
brieﬂy described in Chapter 2.3.
The overall aim was to make the ILCD
Handbook generally applicable, so the result
is a very comprehensive guide. Which parts of
the Handbook are relevant for the user depends
on the speciﬁc product/sector and application
that the user is interested in. The Handbook is,
moreover, formulated in a generic manner, so
the text must be interpreted to understand its
application to the speciﬁc product or activity/
sector that is being analysed in a study. The
development of speciﬁc ILCD-compliant guides
and soware tools for diﬀerent applications,
sectors and products is therefore expected to

34

http://lca.jrc.ec.europa.eu/assessment/data
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improve the eﬃciency of daily LCA work in line
with the ILCD Handbook to further improve
reproducibility; see also Chapter 3.2.
Particularly for the use of LCA in strategic
and policy decision support (policy impact
assessment), the related guidance in the ILCD
Handbook (Situation B in the ‘General guide’)
would beneﬁt from further input. While microlevel/product LCA is fairly well developed and
comprehensively covered in LCA theory, the
methodology of macro-level LCA applications
needs to be developed further.
The ILCD Handbook provides limited detail on
supporting methods such as scenario formation and uncertainty calculation. However, this
is well established in complementary literature
and guidelines.
Finally, in existing LCA guidance documents,
there is a notable lack of guidance on raw data
collection and documentation as the input for
developing unit process data sets – the basic
building blocks of life cycle models. The related guidance in the ‘General guide’ should be
extended and a documentation format should
be developed.
Complementarity of the ILCD Handbook to
other LCA-related developments
On an international level, several other LCArelated method developments are being
carried out by a range of public and private
actors. These are generally moving towards
approaches that are coherent with those of the
ILCD Handbook, which is a recognised key input
to these initiatives. These international activities include the Greenhouse Gas Protocol initiative (led by the World Resources Institute (WRI)
and the World Business Council for Sustainable
Development (WBCSD)35), the US-based multistakeholder Sustainability Consortium36, the
ISO work towards a carbon footprint of products standard (ISO 14067)37, and the joint
UNEP/SETAC Life Cycle Initiative as another
multi-stakeholder project38. While the scope
of most of these developments is covered by
the ILCD Handbook, the recent development of
a document with guidance principles for LCA
databases, coordinated by UNEP and SETAC,
has some elements which are complementary
to the ILCD Handbook.

35

http://www.ghgprotocol.org/
http://www.sustainabilityconsortium.org
37
http://www.iso.org/iso/iso_catalogue/catalogue_tc/
catalogue_detail.htm?csnumber=59521
38
http://lcinitiative.unep.fr/
36
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Among the EU Member States, the revision
of the British ‘PAS 2050: Speciﬁcation for the
assessment of the life cycle greenhouse gas
emissions of goods and services’ and the pilot
phase implementation of the French ‘BP X
30-323: General principles for an environmental communication on mass market products’
under the Grenelle 2 law refer to and make use
of the ILCD Handbook.
The ILCD Handbook and the JRC’s active involvement in the respective Advisory Groups, technical committees and the consultations of
these and other activities have contributed to
these ongoing eﬀorts to develop more coherent
approaches. However, diﬀerences are expected
to result in some incompatibilities of the data
and studies developed, and will require further
eﬀorts of international harmonisation.
Outlook for a wider sustainability assessment
The ILCD Handbook deals with ‘classical’, i.e.
environmental, LCA. Environmental LCA and
hence the ILCD Handbook have several limitations, as described in Chapter 2.3. The ILCD
Handbook is therefore limited insofar as it does
not cover, for example, health-related impacts
of direct product application and intake or of
accidents. Human health risk assessment
approaches that cover the direct eﬀects of
products on humans can be integrated coherently with LCA, particularly by quantifying the
average potential human health impact in relation to the amount of product applied. Similarly,
impacts on humans and the environment as a
result of accidents can also be integrated via
Life Cycle Accident Assessment methods.
Environmental LCA does not address social and
economic elements of the product life cycle.
For an integrated sustainability assessment,
the ILCD Handbook needs to be complemented
by other instruments that capture social and
economic aspects of the analysed systems.
Social LCA (that includes Life Cycle Working
Environment and some elements of Life Cycle
Accident Assessment) and LCC are instruments
that are closely related conceptually and can
be fully coherent with the (environmental) LCA
provisions of the ILCD Handbook. They can be
integrated with the ILCD guidance on environmental LCA to develop guidance on complete
life cycle-based sustainability assessment.
The coherent integration of complementary
information and methods, combining the ILCD
Handbook with authoritative guides from other
domains, could lead to a comprehensive, systematic approach for performing eﬃcient and fully
integrated environmental, economic and social
life cycle-based sustainability assessments.

4. ILCD DEVELOPMENT AND ACKNOWLEDGEMENTS
Development approach
Building on the relevant ISO 14040 and 14044
standards and a wide range of existing guidance documents on LCA data and studies
from national projects, industry associations,
research groups and consultants, the ILCD
Handbook represents a comprehensive scientiﬁc methodological guidance. Its use in policy
and industry is the next step. It can be used
directly, or form the basis for developing further application-speciﬁc and product/sectorspeciﬁc guides and decision support tools. The
diﬀerent actors who would like to work with the
ILCD can build on its coherent scientiﬁc basis
and tailor it to their needs.
Figure 7 illustrates the approach taken in
developing the ILCD Handbook as guidelines
that reﬂect available good practice in LCA.
The complete list of all sources is provided in
Annex D. The individual sources are listed as an
Annex to the respective guidance documents.
The ILCD Handbook was conceived as a comprehensive set of guidance documents for LCA practitioners, to cover all types of systems analysed
with a life cycle approach and for all kinds of
questions, with a focus on environmental impacts.
Based on initial dra guidance documents and

prepared with the help of diﬀerent contractors,
two rounds of consultations were held.
Invited stakeholder consultations
Early dras of the documents were distributed
in 2008 to more than 70 organisations and
groups. These included:
• the 27 EU Member States via the Integrated
Product Policy (PPP) Regular Meeting,
• various European Commission services,
• six national Life Cycle Database initiatives
outside the European Union,
• the UNEP,
• 16 EU-level industry associations which were
members of the European Business Advisory
Group,
• 15 LCA soware and database developers
which were members of the LCA soware
and database developers Advisory Group,
• seven LCIA method developers which were
members of the LCIA method developers
Advisory Group.
Figure 7: Guidance for best
practice in LCA: the ILCD
Handbook documents,
derived from a range of
manuals, based on and in
line with ISO 14040 and
14044.
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Figure 8: Four-day public
consultation workshop,
29 June to 2 July 2009,
Brussels.

This consultation process was supported by
dedicated technical meetings with the Advisory
Groups and by presentations to and discussions
with the wider scientiﬁc community in the context of international conferences.
Public consultation
Public consultations were carried out on the
advanced dra guidance documents of the
ILCD Handbook, each typically lasting eight
weeks. Some selected supporting documents
and soware solutions were also publicly consulted (particularly the data set format and the
review report template). For the main set of the
ILCD Handbook documents, the public consultation included a four-day public consultation
workshop, which took place from 29 June to
2 July 2009 in Brussels (see photos in Figure 8).
The full list of invited consulted parties and of
contributors to the individual public consultations is provided as an Annex to each of the
ILCD Handbook documents.
Finalisation and public launch
The ﬁrst edition of the main set of ILCD Handbook
guidance documents was publicly launched in
Brussels on 12 March 2010 by the Commissioner
for the Environment Janez Potočnik. Speakers
at the launch event included JRC-IES Director
Leendert Hordijk, JRC Director of Programmes
and Stakeholder Relations David Wilkinson, DG
Environment’s Director of Sustainable Resources
Management, Industry & Air Soledad Blanco, and
Clare Broadbent as a representative of worldsteel, the international trade body of the global
iron and steel industry (see photo in Figure 9).
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Three more documents (‘Nomenclature and
other conventions’, ‘ILCD Data Network –
Compliance rules and entry-level requirements’
and ‘Recommendations based on existing environmental impact assessment models and factors for Life Cycle Assessment in a European
context’) were ﬁnalised and published at the
end of 2010, early 2011 and the end of 2011
respectively. Two further documents (‘Review
scope, methods and documentation’ and
‘Terminology’) are expected later in 2012.
Furthermore, dedicated review panels have
been contracted and they have reviewed
the ﬁrst editions of the documents that have
already been published – to provide input for a
potential future revision.
Draing and ﬁnancing, acknowledgements
The ILCD Handbook documents were initially draed by diﬀerent contractors (see the
acknowledgements in the respective documents) via support contracts ﬁnanced by
the European Commission’s Joint Research
Centre (JRC) and Institute for Environment and
Sustainability (IES). The guidance documents
were ﬁnalised by JRC-IES staﬀ, who integrated
the feedback from the consultations.
The work on the ILCD is funded by the
European Commission, partially supported
through Commission-internal Administrative
Arrangements (No 070402/2005/414023/
G4, 070402/2006/443456/G4, 070307/2007/
474521/G4 and 070307/2008/513489/G4)
between DG Environment and the JRC.
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Figure 9: Launch of the
ILCD Handbook, 12 March
2010, Brussels.

The ILCD data set format, ILCD data set editor
and other ILCD Data Network IT tools have been
developed under the Collaboration Agreement
No 382956 SOC between the European Union
represented by the European Commission’s JRCIES, the Research Centre Karlsruhe-Institute for
Applied Computer Science (FZK-IAI – now under
the Karlsruhe Institute of Technology as KITIAI) in Germany, and the Brazilian Institute of
Information on Science and Technology (IBICT)
under the Brazilian Ministry of Science and
Technology.

The valuable contributions provided by the participants in invited and public consultations on
the various documents – literally hundreds of
pages of technical comments – are gratefully
acknowledged. They have made a substantial
contribution to ensuring comprehensiveness
and to balancing scientiﬁc precision and practicality in achieving the required guidance on
good practice in LCA in a policy and industry
context.

Disclaimer: Involvement in the development or consultation process does not imply agreement
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Access point: all ILCD Handbook documents,
the ILCD Data Network, the ELCD Database and
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are accessible via the life cycle website hosted
by the European Commission´s JRC: http://lct.
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The entirety of the ILCD Handbook can be referenced as follows:
European Commission – Joint Research
Centre – Institute for Environment and
Sustainability: International Reference Life
Cycle Data System (ILCD) Handbook. Series
of guidance documents for good practice in
Life Cycle Assessment. First edition 20102011. Luxembourg. Publications Oﬃce of the
European Union; 2010 and 2011.
The following references refer to the individual
components of the ILCD Handbook. The approximately 300 documents and scientiﬁc papers
that were explicitly considered when developing
the ILCD Handbook are referenced in Annex D.
Individual components of the ILCD Handbook:
1.

2.

European Commission – Joint Research
Centre – Institute for Environment and
Sustainability: International Reference
Life Cycle Data System (ILCD) Handbook –
General guide for Life Cycle Assessment
– Detailed guidance. First edition March
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European Commission – Joint Research
Centre – Institute for Environment and
Sustainability: International Reference
Life Cycle Data System (ILCD) Handbook
– Review scope, methods and documentation. Document under development.
European Commission – Joint Research
Centre – Institute for Environment and
Sustainability: International Reference
Life Cycle Data System (ILCD) Handbook
– Nomenclature and other conventions. First edition 2010. EUR 24384 EN.
Luxembourg. Publications Oﬃce of the
European Union; 2010.

10. European Commission – Joint Research
Centre – Institute for Environment and
Sustainability: International Reference
Life Cycle Data System (ILCD) Handbook
–
Terminology.
Document
under
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Key supporting documents
11. European Commission – Joint Research
Centre – Institute for Environment and
Sustainability: International Reference
Life Cycle Data System (ILCD) Data
Network – Compliance rules and entrylevel requirements. Version 1, 2010.
EUR 24380 EN. Luxembourg. Publications
Oﬃce of the European Union; 2010.
12. European Commission – Joint Research
Centre – Institute for Environment and
Sustainability: International Reference
Life Cycle Data System (ILCD) Handbook
background document – Analysis
of existing Environmental Impact
Assessment methodologies for use
in Life Cycle Assessment. First edition
March 2010. Luxembourg. Publications
Oﬃce of the European Union; 2010.

ANNEX A: HOW TO USE THE ILCD IN POLICY,
STANDARDISATION, AND RESEARCH AND DEVELOPMENT
A.1. Overview
The ILCD Handbook has been developed to
guide good practice in LCA. So, for ensuring
quality and consistency, the ILCD Handbook can
be referred to in life cycle-related policies, in
standardisation, as well as in LCA-related scientiﬁc calls for tender. A request can be made
for ‘ILCD compliance’.
Any LCA work can be developed in compliance
with the ILCD and hence ILCD compliance can
be requested for any kind of document that
requires, for example, LCI data sets to be developed, an LCA study to be performed, sector-speciﬁc LCA guidelines or tools to be developed, or
similar. Among the ILCD Handbook documents,
the ‘General guide for Life Cycle Assessment
– Detailed guidance’ explicitly speciﬁes what
ILCD compliance means and what is required
to claim it39.

in Annex B.1 of this report. Generally, it can
be le to the LCA experts to identify and justify the correct application type and applicable Situation for any given LCA activity, as this
step is in fact part of the guidance. Only in the
case of speciﬁcally compiling/developing LCI
data sets for publication, e.g. via the ILCD Data
Network, must the type of LCA application for
which the data sets are to be developed be speciﬁcally mentioned in contracts.
The bibliographical reference to the ILCD
Handbook as a whole is provided in Chapter
4; it should be used to ensure proper identiﬁcation of what exactly compliance with the
ILCD Handbook – or in short ILCD compliance
– refers to.
In summary and on a general level, the following can be requested:
• “The deliverable(s) shall be ILCD-compliant.”

The ‘ILCD Handbook – General guide for Life
Cycle Assessment’ diﬀerentiates four types
of LCA applications, called Situations. The
Handbook deﬁnes which speciﬁc LCA application belongs to which Situation and what this
implies, for example for the methodology to
be used when performing related LCAs. The
relevant part of the related ‘Provisions 5.2:
Classifying the decision context’ are reproduced

This request can be made for all kinds of life
cycle-based developments, such as LCI data
sets, assessments, decision support, ecolabel
and ecodesign criteria, sector- and productspeciﬁc guides, etc. For LCI data sets, it can be
further requested that these shall meet at least
one of the following quality levels:
• “data estimate”, “basic quality” or “high quality”

39

The ‘General guide’ (ﬁrst edition) says in ‘Provisions: 2
How to use this document’, provision I: “An LCI or LCA
study or data set and direct LCA applications can claim
compliance with the ILCD Handbook. For this they shall
have been developed in line with the provisions of this
document as speciﬁed in the “Provisions”, including
the provisions made in referenced documents and
complementing information that may be given in the
main part of the document, e.g. in supporting tables
or in the “terms and concepts” boxes. Also speciﬁc LCI/
LCA guidance documents (e.g. product group, sector or
process type-speciﬁc guides) and PCR can claim ILCD
compliance. This applies if their provisions are compliant
with the broader provisions of the ILCD Handbook and
if they have undergone an ILCD-compliant review as
speciﬁed in the separate document “Review schemes for
Life Cycle Assessment”.”

These levels are deﬁned in the ‘ILCD Handbook
– General guide for Life Cycle Assessment –
Detailed guidance’, Chapter 12.3. Note that the
criteria for ‘high quality’ are rather demanding and typically can only be met with direct
involvement of, for example, the producing/
operating companies and with access to the
quantitative data on emissions, consumables,
intermediates, main services, etc. of the sites/
processes involved.
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It is expected to take up to three years for
industry associations to update and modify
their data in order to be able to provide broadly
consistent and quality-assured ILCD-compliant
data via the ILCD Data Network. It will therefore be necessary to limit the requirements for
attaining full ILCD compliance in the development of LCA data and in carrying out studies
during these ﬁrst years40. The main factor that
could delay the carrying out of fully ILCDcompliant studies is the availability of ILCDcompliant LCI data sets of widely used goods
and services that form part of the life cycles of
most other goods and services. The ‘entry-level’
requirements of the ILCD Data Network have
been deﬁned in order to facilitate the gradual
accumulation of such data, while providing a
way to carry out ILCD-compliant studies. The
following, less strict requirement should only be
used for LCI data sets where full ILCD compliance is considered to be unachievable41.
• “The life cycle inventory data sets to be used/
developed shall meet at least the ‘ILCD Data
Network entry-level’ requirements.”
Such data sets already go beyond ISO 14040
and 14044: they provide better quality assurance, documentation and IT compatibility
across diﬀerent sources than the ISO standards. If this requirement is put in place, the speciﬁc supporting document ‘ILCD Data Network
– Compliance rules and entry-level requirements’, which deﬁnes this entry-level, is to be
referenced in addition to the reference to the
ILCD Handbook. Note: This entry-level requirement is also the suggested minimum requirement for all LCI data sets to be eligible for
distribution as part of the ILCD Data Network.
The following sub-chapters provide more details
and explanations and propose more speciﬁc
formulations for using and referencing the ILCD
Handbook in policy and market contexts.

A.2. Public policies
Technical annexes of directives and regulations
are examples of key technical requirements
being set for the implementation of policies.
ILCD Handbook compliance helps to ensure that
life cycle-based work performed in the context
of a policy is robust, consistent and independently quality assured.
The following wording can be used in, for example, a policy framing the identiﬁcation of more
and less environmentally friendly products
where LCAs are to be directly conducted when
implementing the policy:
• “This is to be demonstrated by ILCDcompliant Life Cycle Assessments.”
This formulation can also be used to address
individual producers of products to either demonstrate their environmental preference or
to justify exemptions of their products. It can
also be used to steer the development of, for
example, product group-speciﬁc criteria, tools
or guidelines that support the implementation
of such a policy.
However, if such a policy were to come into
force in the near future, e.g. before the end of
2014, it is recommended that the wording be
mitigated by including a text such as:
• “In case fully ILCD-compliant studies cannot be developed, the studies shall follow as
many of the ILCD compliance requirements
as reasonably possible. They shall moreover
explicitly consider any non-compliance in the
interpretation of the results and when drawing conclusions and giving recommendations.
In any case, these studies have to conform to
ISO 14040 and 14044 and be independently
externally reviewed. Non-ILCD-compliant elements are to be documented and the eﬀect
be considered in the interpretation.”
Wherever the use of LCI data sets need to be
referenced:
• “Life cycle inventory data used for (…) shall
be ILCD-compliant.”

40

Note that this restriction does not apply to the
development of application-speciﬁc and product/sectorspeciﬁc guides for LCA, i.e. for these, ILCD compliance
can be requested directly.
41
Note that this entry-level does not require full
methodological consistency of the data; this would
require requesting ‘methodological ILCD compliance’.
However, the data sets would already be in line with the
relevant ISO 14040 and 14044, i.e. they would have
achieved a minimum quality level as an interim step
towards full ILCD compliance.
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It can be added that preference shall be given
to any available data from the relevant industry associations (or companies, for more specific data sets). Please note that ILCD compliance
has robust requirements for qualiﬁed and independent review. Therefore, such a preference
for industry data is not expected to lead to a
distortion of the results:
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• “If available, ILCD-compliant data sets provided by, or formally approved by, the industry representing the product shall be preferred over other data sources.”

Hence it oﬀers a dedicated building block
or starting point for a broader policy impact
assessment. See also Chapter 3.4.3, subsection
‘Outlook for a wider sustainability assessment’.

As for LCAs, an adjusted formulation can be
used for data sets and related policies that
enter into force in the near future, e.g. before
the end of 2014 (see above).

A.4. Standards, ecolabel and ecodesign
criteria, speciﬁc guides and related
soware tools, and LCI data
Full ILCD compliance

Wherever the calculation of environmental
impacts is to be made on a speciﬁc impact topic
(e.g. climate change for carbon footprints) or the
overall environmental impact is being explicitly
focused on, the use of the ILCD-recommended
LCIA methods can be requested42:
• “The impacts related to (impact name) … /The
overall environmental impacts shall be calculated using the recommended LCIA methods of the ILCD Handbook.”
Please note: When requesting ILCD compliance
for LCA studies, the above-mentioned criterion
is already implicitly included.
A.3. Policy support studies/impact
assessments
Preparative studies that inform policy developers about the environmental implications of
diﬀerent policy options (policy impact assessments) need to be robust and reliable. Among
the guidance documents of the ILCD Handbook,
provisions are provided that explicitly refer to
strategic/policy studies. The following formulations can be put into related service contracts:
• “The Life Cycle Assessments shall use ILCDcompliant studies and data wherever available. These can be complemented by other
studies – independently externally reviewed
studies as a minimum – and data that conform to ISO 14040 and 14044 standards.
Non-ILCD-compliant elements are to be
documented and the eﬀect considered in the
interpretation.”
The ILCD provisions include the review and
interpretation of results and hence can be considered as strengthening the robustness and
defendability of the outcome of such policy
impact assessments. At the same time, the
ILCD Handbook focuses on the LCA domain
and is open to incorporating other environmental, social and cost criteria into the evaluation.
42

Please note that these recommended LCIA methods
currently refer to emissions occurring in Europe, while
generically they can by default be used globally, unless
signiﬁcantly more accurate, dedicated factors become
available.

Standardisation mandates for speciﬁc products
or technologies, as well as LCA applications
such as Environmental Product Declarations
(EPDs) or ecolabelling, can refer to the ILCD
Handbook as a reference, ensuring broader
coherence and quality.
Similarly, product/sector-speciﬁc guides can
draw on the ILCD Handbook and claim ILCD
compliance. They can even have a formal role
within the ILCD, as detailed in Chapter 3.2.
When developing a standard, ecolabel or ecodesign criteria, a speciﬁc guidance document and/
or soware tool or LCI data sets, or commissioning the development of such, the following
requirement can be set:
• “The (standard/guidance document/guidance
document and implementing soware tool/
LCI data sets) shall be ILCD-compliant.”
Please note that, for speciﬁc guides and tools,
this involves – besides methodological and other requirements – a review of the guidelines or
tool. Interested parties must be invited to contribute from the onset of developing the guidelines. It is recommended that related tasks and
ﬁnancial resources be included in the plans for
the development of the guidelines.
Particularly for the development of LCI data
sets (e.g. as part of a national LCA database),
the LCA application to be supported and hence
the applicable ILCD Situation needs to be identiﬁed upfront. It is recommended that unit process data sets that support all four Situations
A, B, C1 and C2 be requested. If this is not possible due to conﬁdential industrial or proprietary data, or in order to make the data more
easy to use, Situation A, aggregated LCI results
data sets should be requested: Situation A (i.e.
product/company level LCAs) covers the most
widely used LCA applications and is methodologically identical to Situation C1 (i.e. for monitoring); for details see Chapter 7.1. Situation B
data sets (i.e. policy/society-level LCAs) need to
be tailored for the speciﬁc study, which is why
Situation B LCI results data sets are less meaningful for a generic national LCA database.
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If the development relates to developing a soware tool including life cycle data, the following
additional reference can be made speciﬁcally
for the data:
• “Life cycle inventory data sets included are to
be ILCD-compliant.”
Note that it is strongly advised that ILCD compliance also be requested for the soware tool
in general, as this relates to the implemented
life cycle modelling method and also implies
certain review requirements.
To benefit from increasing data availability
and newer data, it should be requested that
the tool include an import interface for ILCD
formatted data sets such as those available
via the upcoming ILCD Data Network.
Partial ILCD compliance
Even if a new standard or a speciﬁc guidance
document or tool is not fully ILCD-compliant,
it can draw on the ILCD Handbook components
to improve reproducibility, quality assurance
and other aspects. It is, however, important to
stress that this approach does not ensure the
achievement of the overall consistency, quality,
comparability and compatibility to other ILCDcompliant LCA developments.
Requests can be made in speciﬁc guides or tools
for the use of ILCD-compliant LCI data sets:
• “Life cycle data used for (…) shall be
ILCD-compliant.”
Requests can also be made that the data or
activities be in line with any of the compliance
components of the ILCD Handbook, particularly:
• ‘Method compliance’ for all aspects of LCI,
LCIA and other method aspects used for LCA
studies;
• ‘Review compliance’ for minimum review
requirements;
• ‘Documentation compliance’ for appropriate documentation of LCA studies and/or LCI
data sets;
• ‘Nomenclature compliance’ when working
with the same basic data objects such as
emissions and resources.
These ILCD compliance components are
detailed in Chapter 12.4 of the ‘ILCD Handbook
– General guide for Life Cycle Assessment –
Detailed guidance’.
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Note: A separate reference to ILCD ‘quality
compliance’ is not useful, as this would necessarily integrate the other compliance components. However, three distinct overall data
quality levels are deﬁned in Chapter 12.3 of the
‘ILCD Handbook – General guide for Life Cycle
Assessment – Detailed guidance’.
A.5. Scientiﬁc calls for tender
Preceding remarks
Research needs to be ﬂexible. At the same time,
public money spent on research projects should
contribute to wider beneﬁts aer the project
ends and – particularly for projects working
with LCA – help to broaden the publicly available life cycle data basis.
This is especially the case for studies where LCA
is used as an instrument to help steer research
into technology or product development. Such
cases usually involve collecting original life
cycle data for the product or technology being
analysed (as well as for existing, alternative
solutions). Such data sets are of great interest to other LCA practitioners in research and
oen to industry and experts working in the
policy context. Where appropriate, requests can
be made in research calls for tender to make
the developed data sets available in an easily accessible, well-documented and properly
reviewed form, via the ILCD Data Network. At
the same time, the LCA-based decision support
process carried out during the project should
eﬀectively steer the projects towards the environmentally preferable options.
Having said that, data from research projects
may not always be able to meet the requirements of the ILCD Handbook. This is the case
if the study is mainly of an LCA methodological
nature or if it is clear before the project starts
– mainly due to a foreseeable lack of access to
original information – that a minimum quality
level cannot be achieved. Such boundary conditions may limit the possibility of achieving full
ILCD compliance.
Referencing the ILCD for LCI data sets
in R&D project calls
A suitable reference for research projects that
analyse existing or future technologies or products and that generate related life cycle data
could be:
• “Life Cycle Inventory data sets that are developed during the project shall be made publicly available as ILCD-compliant data sets.”
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If possible, this should be further detailed as
follows:

Referencing the ILCD Handbook for decision
support in R&D

• “The data sets shall be made available to the
study commissioner for publication (optional
addition: free of charge for any user and use,
and) via the ILCD Data Network. While single
operation unit process data sets shall be preferred, in case of well-founded conﬁdentiality concerns, e.g. of industry or other patent/
know-how holders of proprietary information,
black-box unit processes or aggregated LCI
results can be provided instead.”

To ensure the R&D eﬀort is environmentally
steered towards the most advantageous solution, the following can be added regarding using
LCA as a decision support tool in R&D projects:

The effort/cost of publishing the resulting
data sets can also be integrated into a project call, i.e. making the data publication
part of the project funding, by adding for
example:
• “Funds for installing, registering, and operating an ILCD Data Network node and giving
access to the LCI data sets via the data network shall be covered by the funds of this
call.”

• “ILCD-compliant Life Cycle Assessment shall
be used for environmental decision support
in the (technology/product/...) development of
the project.”
This can be used for all R&D projects that relate
to the development of new products, technologies, raw materials, etc., whether on a microscale (speciﬁc product) or macro-scale (e.g. a
technology family, such as bioreﬁneries).
Please note that life cycle-based economic and
social decision support can be combined with
this environmental decision support in a modular way.

Note that the required soware for such ILCD
Data Network nodes will be made available free
of charge via the European Commission´s JRC.
This soware runs on standard web servers.
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ANNEX B: THE ILCD HANDBOOK DOCUMENTS AND THEIR
INTERRELATIONSHIP
This annex provides a brief characterisation of
the ILCD Handbook documents and how they
are interrelated for readers who do not have
in-depth knowledge of the subject matter.
Technical details are available in the respective
guidance documents.
B.1. ILCD Handbook – General guide for Life
Cycle Assessment – Detailed guidance
Purpose, scope, and role within the ILCD
Handbook
This guidance document provides detailed provisions and explanations as well as illustrations
for planning, developing, and reporting both
life cycle emission and resource consumption
inventory data sets and LCA studies.
In daily practice, this document provides comprehensive guidelines and serves as a reference document. It also introduces the main
principles and concepts of LCA. It is not
intended, however, to be an introduction or
training manual for beginners.
The exact provisions are given at the end of the
chapters – together they deﬁne ‘ILCD compliance’. These provisions are also available as
separate ‘cookbook’ style guidelines for daily
reference for the more experienced practitioners and reviewers (i.e. the ‘ILCD Handbook
– General guide for Life Cycle Assessment –
Provisions and Action Steps’ – see Annex B.2).
This ‘General guide’ is complemented by the other ILCD Handbook documents; for details see the
following subchapters. It is also complemented
by supporting documents, templates and soware tools, including an LCA study report template and an LCI data set documentation format.
These are available separately (see http://lct.jrc.
ec.europa.eu/assessment/publications).

Summary/approach of this document
The approach of the ‘General guide’ is to further detail the ISO 14040 and 14044 standards and to diﬀerentiate them by the three
main types of questions that are commonly
addressed by LCA studies. The following list
identiﬁes which of these Situations relates to
which main type of LCA application:
• ‘Micro-level decision support’ (Situation
A): Life cycle-based decision support on the
micro-level, i.e. typically for questions related
to speciﬁc products, processes and sites or
companies. Examples are ecodesign, EPDs,
environmental and carbon footprint, etc. As
opposed to Situation B, these ‘micro-level
decisions’ are assumed to have limited or no
market consequences outside the decision
context, i.e. they are assumed not to change
available production capacity in the economy.
• ‘Meso/macro-level
decision
support’
(Situation B): Life cycle-based decision support at a strategic level, such as the national
or even global level. Examples are studies
on raw material strategies, wider technology
scenarios, and analysing the environmental
implications of policy options. ‘Meso/macrolevel decisions’ are assumed to have market
consequences outside the decision context,
i.e. they are assumed to change available
production capacity in the economy. These
decisions are based on both baseline and
future-orientated scenario analyses, where
consequences of system-level changes can
be assessed.
• ‘Accounting’ (Situation C): Purely descriptive
documentation of the analysed system’s life
cycle (e.g. that of a product, company, sector
or country), without considering any potential
additional consequences on other parts of
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the economy. Within ‘Accounting’, two sub- • Providing quantitative life cycle data as
types are diﬀerentiated: one that accounts
an annex to an Environmental Technology
for existing beneﬁts outside the analysed
Veriﬁcation (ETV) for comparative use;
product system due to recycling, recovery
and other co-products (Situation C1), and • Clean Development Mechanism (CDM) and
Joint Implementation (JI);
one that does not (Situation C2).
Note that methodologically, Situation C1
requires the same life cycle modelling as
Situation A.

• Development of speciﬁc, average or generic
unit process or LCI results data sets for use
in Situation A.

The ‘General guide’ document focuses on methodological issues that yield relevant diﬀerences
in the LCA results. This includes issues that
are not at all or only very brieﬂy and implicitly
addressed in the ISO standards, but that need
to be addressed when carrying out LCA work in
practice.

LCA activities and their applications under
Situation B – ‘Meso/macro-level decision
support’

The following list maps the diﬀerent kinds of
LCA deliverables and how they are applied to
the aforementioned main application types
(Situations):
LCA activities and their applications under
Situation A – ‘Micro-level decision support’
• Identiﬁcation
of
Key
Environmental
Performance Indicators (KEPI) of a product
group for ecodesign/simpliﬁed LCA;

• Policy development and impact assessment:
Forecasting and analysis of the environmental impact of pervasive technologies,
raw material strategies and related policy
developments;
• Policy information: Identifying product groups
with the largest environmental improvement
potential;
• Development of speciﬁc, average or generic
unit process or LCI results data sets for use
in Situation B43.
LCA activities and their applications under
Situation C1 – ‘Accounting with interactions’

• Weak point analysis of a speciﬁc product;
• Detailed ecodesign/design for recycling;
• Perform simpliﬁed KEPI-type LCA/ecodesign
study;

• Monitoring environmental impacts of a
nation, industry sector, product group or
product;
• Policy information: Basket-of-products (or
product groups) type studies;

• Comparison of speciﬁc goods or services;
• Benchmarking of speciﬁc products against
the product group’s average;

• Policy information: Identifying product groups
with the largest environmental impact;
• Corporate or site environmental reporting,
including indirect eﬀects under Environmental
Management Systems (EMS);

• GPP;
• Development of life cycle-based Type I ecolabel criteria;
• Development of PCR or a similar speciﬁc
guide for a product group;
• Development of a life cycle-based Type III
environmental declaration (e.g. EPD) for a
speciﬁc good or service,
• Development of the ‘environmental footprint’, ‘carbon footprint’, ‘primary energy consumption’ or similar indicator for a speciﬁc
product,
• Greening the supply chain;
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• Certiﬁed supply type studies or parts of the
analysed system with ﬁxed guarantees along
the supply chain;
• Development of speciﬁc, average or generic
unit process or LCI results data sets for use
in Situation C1.
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In the context of LCI data development, note that
Situation B data sets need to be developed for the
speciﬁc study. LCI results data sets are therefore a
less meaningful development for generic use, e.g. in a
national LCA database.
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LCA activities and their applications
under Situation C2 – ‘Accounting without
interactions’
• Accounting studies that according to their
goal deﬁnition do not include any interaction
with other systems;
• Development of speciﬁc, average or generic
unit process or LCI results data sets for use
in Situation C2.
B.2. ILCD Handbook – General guide for
Life Cycle Assessment – Provisions and
Action Steps
This document provides a summary of the provisions and action steps for planning, developing and reporting both life cycle emission
and resource consumption inventory (LCI, Ecoproﬁle) data sets and LCA studies. Detailed
explanations, illustrations and an overview of
the main terms and concepts are provided in
its sister document ‘ILCD Handbook – General
guide for Life Cycle Assessment – Detailed
guidance’ (see Annex B.1), of which this document is essentially an extract.
Within the set of ILCD Handbook documents,
this document is a ‘cookbook’ style reference
document for daily use. Due to its very condensed and generic form, it is designed for the
experienced LCA practitioner and reviewer only.
B.3. ILCD Handbook – Speciﬁc guide for Life
Cycle Inventory data sets
The ‘Speciﬁc guide for Life Cycle Inventory data
sets’ (LCI data sets) builds on its parent document ‘General guide for Life Cycle Assessment’.
It combines the relevant provisions of the general guide to produce more focused and very
condensed and generic guidelines for inventory data set development.

This guidance document covers both the development of unit process data sets and aggregated LCI result data sets (also called Eco-proﬁles).
The target audience are experienced developers of LCI data sets and databases
B.4. ILCD Handbook – Recommendations
based on existing environmental impact
assessment models and factors for Life
Cycle Assessment in a European context
This guidance document presents the ILCDrecommended LCIA methods for Europe, for
modelling the most common impact categories. These methods translate emissions and
resources consumed via characterisation factors into impacts on the natural environment,
human health and the availability of natural
resources. The target audience of this document is the LCA practitioner. By identifying
research needs for better LCIA methods, it also
informs scientiﬁc oﬃcers that manage related
research budgets.
The recommendations are based on existing
LCIA models and characterisation methods,
supplemented by a selection of other environmental impact models.
A range of LCIA methods have been developed
through research activities and some eﬀorts
were already made towards harmonisation
prior to the development of the ILCD Handbook.
Starting from a ﬁrst pre-selection of existing methods (see ‘ILCD Handbook background
document – Analysis of existing Environmental
Impact Assessment methodologies for use in
Life Cycle Assessment’, not described in this
JRC reference report) and applying the evaluation criteria (see Annex B.5), this guidance document identiﬁes and describes the recommended
methods to be used for LCA in a European context. This recommendation is made for each
impact category at midpoint level (i.e. impact
Figure 10: Unit process,
single operation data set
that forms the basis of any
LCA study.
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categories such as climate change, acidiﬁcation, etc.) and – as far as advanced methods
were available – at end-point level (e.g. impacts
on human health due to carcinogenic emissions,
loss of biodiversity due to eutrophication, etc.).
Recommendations are given for the impact
categories climate change, ozone depletion,
human toxicity, particulate matter/respiratory inorganics, photochemical ozone formation,
ionising radiation, acidiﬁcation, eutrophication, aquatic and terrestrial ecotoxicity, land
use, material and energy resource depletion,
and water depletion. All impacts are assessed
in the overall framework of the three areas of
protection: human health, natural environment and natural resources.
Research needs are identiﬁed for each impact
category and prioritised according to their
level of urgency. No new methods have been
developed in the context of the development of
this document as the intention was to identify
and promote current best practice. However, in
some cases adjustments to methods have been
made and the characterisation factors have
been mapped to the common set of ILCD reference elementary ﬂows.
Note that this document does not include recommendations for weighting across impact
categories, or for normalisation within a given
category relative to, for example, impacts in a
given region.
The recommended LCIA methods and characterisation factors are also made available in
electronic form, as dedicated ‘LCIA method’
Figure 11: Cause-eﬀect
chain of the impacts of
acidiﬁcation on the natural
environment.
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data sets in the ILCD data set format (see
Annex C for supporting elements).
B.5. ILCD Handbook – Framework and
requirements for Life Cycle Impact
Assessment models and indicators
This guidance document provides a framework
and sets the requirements for models that
are used to quantify environmental impacts.
Such models calculate the potential impacts
on human health, the natural environment and
natural resources that are caused by emissions
to air, water and soil, as well as by consumption of material, energy and land resources.
Therefore, this document supports experts in
the development of LCIA methods and individual impact factors for diﬀerent impact categories (such as climate change or acidiﬁcation) for
use in LCA.
Over the past 20 years, several methodologies
have been developed for LCIA and some eﬀorts
have been made towards harmonisation. The
ISO 14040 standard series brought some clarity on basic principles, but a comprehensive
set of requirements for LCIA methods was still
required. Therefore, this guidance document
provides:
• Sets of criteria and recommendations
against which models and indicators
for use in LCIA should be evaluated. This
includes their required scientiﬁc qualities (i.e.
completeness of scope, environmental relevance, scientiﬁc robustness and certainty,
documentation, transparency and reproducibility, and applicability) and further aspects
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such as international recognition that inﬂuence their acceptability to stakeholders.
• Recommendations for the overall impact
assessment framework for considering a
broad range of environmental impacts on
the three areas of protection: human health,
natural environment and natural resources.
• A description of the environmental mechanism for each impact category to provide
a common understanding of what needs to
be modelled. Taking the example of acidiﬁcation, such ‘cause-eﬀect chains’ cover all
steps following an acidifying emission to air,
from transport, conversion, deposition of the
substance to soil, etc., to the increase in the
acidity of the soil and the leaching of nutrients, and up to reduced biodiversity and soil
bioproductivity (see Figure 11).
• A set of model requirements for the environmental impact categories that are commonly addressed in an LCA
This document is supported by the documents
on ‘Nomenclature and other conventions’
(Annex B.9), the ‘Terminology’ (Annex B.10), the
‘Reference data set format’ (Annex C.1), and
furthermore by the ‘Review schemes for Life
Cycle Assessment’ (Annex B.6).
A separate background report, the ‘ILCD
Handbook
background
document
–
Analysis of existing Environmental Impact
Assessment methodologies for use in Life
Cycle Assessment’, which is not further
described in this JRC Reference Report, gives
a systematic overview and characterisation
of available LCIA methods. This background
report served as a basis for developing this
‘Framework and requirements’ document and
the ‘Recommendations based on existing environmental impact assessment models and factors for Life Cycle Assessment in a European
context’ document (see Annex B.4).
B.6. ILCD Handbook – Review schemes for
Life Cycle Assessment
This document deﬁnes, through a set of review
schemes, the minimum required types of
review for LCA data, studies, selected direct
applications of LCA, and ILCD-based speciﬁc
guides and soware tools. The main target
audience of this document are commissioners of developments of LCA data, studies and
direct applications.
The principle requirements for reviews are very
brieﬂy addressed in ISO 14040 and 14044.
While other LCA-related ISO standards deﬁne

some review requirements in somewhat more
detail, none of them provide information on how
to conduct the reviews, or on the speciﬁc qualiﬁcations of the reviewers. Therefore, more speciﬁc
requirements and guidelines are provided in this
document. The overall objective is to strengthen
quality assurance of life cycle data and studies
and to support the provision of reliable decision support in industry and government. These
review schemes balance the cost of reviews with
the added value they bring to the policy and
market context. The review types outlined in this
document can be carried out by, for example,
national bodies or private organisations.
Distinctions of the necessary minimum level
of review are made for 12 types of LCA activities. The criteria are identiﬁed in line with the
intended audience of the deliverables (external, technical and non-technical audiences),
the complexity and breadth of the case, and
the necessity for stakeholder involvement
(for example where product comparisons are
included in a study). The document also provides provisions on the speciﬁc review-related
activities, roles and responsibilities.
As a result, only two review types, ‘independent external review’ and ‘independent panel
review’, were deﬁned and assigned as the
minimum review levels required by each of
the 12 types of LCA activities. Each of these
may in addition require the involvement of
interested parties/stakeholders. Organisations
can request more stringent requirements at
their discretion.
This guidance document is complemented by
the separate guidance document ‘Review scope,
methods and documentation’ (under development, see Annex B.8), which provides details on
carrying out and documenting reviews.
The details and procedure for verifying that
a reviewer has the appropriate qualiﬁcations
are outlined in a separate document entitled
‘Reviewer qualiﬁcation for Life Cycle Inventory
data sets’ (see Annex B.7). Similar reviewer
qualiﬁcation guidance documents are foreseen
for other LCA applications.
B.7. ILCD Handbook – Reviewer qualiﬁcation
for Life Cycle Inventory data sets
This document speciﬁes the qualiﬁcation
requirements for reviewers of LCI data sets,
as well as the evaluation process to verify
the qualiﬁcation of the potential reviewer. The
target audience of this document are reviewers, LCA study commissioners and system
operators.

43

JRC Reference Report
For a credible review, the qualiﬁcation and independence of the reviewer(s) is of key importance. None of the LCA-related ISO standards
provides detailed information on this. Therefore,
more speciﬁc requirements are given in this
guidance document. This ‘qualiﬁcation’ has
three components:
• expertise and application experience in
LCA methodology,
• knowledge of the applicable review rules
and environment-related review or veriﬁcation experience,
• technical expertise in the process, product or other system under analysis in the
study that is to be reviewed.
‘Independence’ relates to independence of the
development process of the reviewed data or
studies.
Another requirement is that the reviewer be
‘external’. This means that the reviewer may
not be employed by or have other relevant links
with the organisations involved in the data or
studies development, for example as developers or commissioners, or with organisations
related to the analysed products (e.g. the industry association representing the product).
In addition to deﬁning qualiﬁcation requirements for LCI data sets, this guidance document also serves as a starting point for deriving
qualiﬁcation requirements for other types of
LCA activities.
Regarding the qualiﬁcation recognition and
process, diﬀerent mechanisms and means of
qualiﬁcation are recognised (e.g. work experience, formal qualiﬁcations and experience in
conducting reviews or veriﬁcations). The aim is
to balance clear minimum qualiﬁcation requirements with ﬂexibility and practicality, ensuring
ease of qualiﬁcation of new experts entering
the market.
The level of qualiﬁcation is evaluated using
a scoring system. This includes minimum
requirements in the three above-mentioned
qualiﬁcation aspects that need to be met. In the
case of an individual reviewer alone not meeting all three minimum requirements, ‘review
teams’ of more than one individual expert can
be formed to jointly meet the requirements.
The ILCD reviewer qualiﬁcation can be validated by public authorities or private organisations, known as system operators. This can
include registries of qualiﬁed reviewers. During
the establishment phase, however, system
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operators may implement the reviewer qualiﬁcation scheme through a reviewer self-declaration registry. Such a registry should to be based
on the scoring system provided in this guidance
document. The preliminary status of such a selfdeclaration-based registry needs to be clearly
communicated to potential users of the registry. An example of such a self-registry system is
currently being established by the JRC44.
B.8. ILCD Handbook – Review scope, methods
and documentation (under development)
This guidance document deﬁnes a detailed set
of provisions on what to review (‘scope of
the review’) and how (‘methods of review’)
in LCA. It is diﬀerentiated into the 12 diﬀerent kinds of LCA applications covered by the
‘Review schemes for Life Cycle Assessment’
document (see Annex B.6). The target audience
are reviewers of LCA activities.
The ‘scope of review’ relates to the question of
which aspect is to be reviewed on which level.
For example, whether methodological compliance is checked only in the study report or also
in the detailed LCI model.
The ‘method of review’ describes how each of
the review checks are carried out, e.g. by sample calculations, reading available documentation, or (in extreme cases) when veriﬁcation
of raw data on site or via interviews may be
required.
None of the LCA-related ISO standards provides detailed information on the scope/level of
review and the review methods to be applied.
Therefore, more speciﬁc, operational requirements are given in this guidance document, as
always in conformity with the ISO standards.
Also, reporting of review ﬁndings is not
addressed in the relevant ISO standards; key
guidelines are therefore provided in this guidance document, including an optional review
report template.
B.9. ILCD Handbook – Nomenclature and
other conventions
This guidance document guides the naming and
classiﬁcation of the various basic elements
of LCA, such as ﬂows, quantities (ﬂow properties), dimensions (units), processes, contacts
and sources. It supports the development of LCI
and LCIA data sets, and the ILCD compliance of
LCA studies with respect to their nomenclature.
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For the ILCD reviewer self-registry at the JRC, see http://
lct.jrc.ec.europa.eu
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This guidance document is designed to make
LCA study reports and data set documentation more accessible to practitioners and
reviewers. Moreover, a common nomenclature
is key to technical compatibility and an eﬃcient electronic data exchange among practitioners, including via the ILCD Data Network.
Standard naming conventions are a prerequisite
to overcoming the current barriers among different LCA database and soware systems and
to avoid errors due to manual data transfer/
mapping.

B.10. ILCD Handbook – Terminology
(under development)
The ‘Terminology’ guidance document will provide hierarchical terms and deﬁnitions as
well as illustrative examples of a wide range
of technical terms used in LCA. While key basic
concepts are deﬁned in ISO 14040 and 14044,
many derived concepts have been developed
by diﬀerent groups using diﬀerent terms and
oen using slightly diﬀerent concepts for these
terms.

This guidance document therefore provides
naming conventions for emissions and resources, substance properties, units, processes, products and other basic elements of LCAs. For a
number of these basic data elements, it directly
deﬁnes the names (e.g. for environmental compartments of emissions and resource sources,
physical properties and units). For others that
are necessarily developed case by case and by
the LCA practitioner, clear rules are provided.

This terminology will provide a multi-language
online system of a broad set of terms for better compatibility and comprehensibility of LCI
data and LCA studies developed by diﬀerent
groups in an international context.

This guidance document is complemented by
the ILCD reference elementary ﬂows and other basic data objects that are provided in the
electronic ILCD reference data set format, currently via http://lct.jrc.ec.europa.eu/assessment/
publications.

A related ontology could be a future step,
bridging the diﬀerent concepts of terms in use.

The target audience are experts working in
the LCA domain, as well as technical experts
and middle management that commission LCA
work and receive study reports.
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ANNEX C: ILCD DATA NETWORK, ILCDSUPPORTING AND
OTHER LCA RESOURCES
C.1. ILCD Handbook – related and supporting
developments
The ILCD Handbook is accompanied by the
upcoming ILCD Data Network. Both are supported by a variety of documents, templates,
data and soware tools. In parallel to developing the ILCD, other online resources that support LCA in general have also been developed
at the JRC.
Please note that these developments are not
a formal part of the ILCD Handbook. However,
when compiling ILCD-compliant data sets,
some of these ILCD-supporting elements and
resources are to be used to ensure consistency
and appropriate documentation.
These supporting elements facilitate the practical implementation of the ILCD Handbook, e.g.
documentation of LCA studies or data sets,
reporting of reviews or global dissemination of
LCI data sets.
ILCD-supporting documents and templates
• LCA study template;
• Documentation of LCA data sets guide,
deﬁning the minimum requirements for
appropriately documented ILCD-compliant
LCA data sets;

Electronic ILCD resources
• ILCD reference elementary ﬂows and other
basic data objects derived from the ‘ILCD
Handbook – Nomenclature and other conventions’ document as a common set of basic
data elements for compatible LCI data sets;
• ILCD data set format, for condensed yet
comprehensive electronic documentation of
LCI and LCIA method data sets;
• ILCD data set editor, for editing data sets in
the ILCD format;
• ILCD2XLS converter (process data sets), for
converting ILCD-formatted process data sets
from their native XML format to Microso
Excel;
• XLS2ILCD converter (LCIA method data
sets) for converting LCIA method data sets
from Microso Excel to the ILCD format;
• ILCD data storage engine with Application
Programming Interface (API), the core of
each ILCD Data Network node and hence of
the network;
• Web-based ILCD Data Network search,
download and basic data and user access
management functions, the web-interface
to the ILCD Data Network;

• Review report template;
• ILCD Data Network – Compliance rules and
entry-level requirements guide, summarising the entry-level and ILCD compliance
requirements for LCI data sets;

• ILCD reviewer self-registry, for reviewers
to document and publicly announce their
qualiﬁcations in a structured way and show
qualiﬁcation scores according to the ‘ILCD
Handbook – Reviewer qualiﬁcation for Life
Cycle Inventory data sets’ (see Annex B.7).

• Universally Unique Identiﬁers (UUIDs) and
version numbers guide, documenting certain technical conventions for ILCD formatted data sets.
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C.2. General LCA resources
• ELCD database, free-of-charge LCI database with well-documented quality data sets
of core materials, energy carriers, transport
and waste services in the European market;
from European industry associations, as far
as possible, and other sources;
• LCA Resources Directory, the most comprehensive global directory of life cycle-related
service providers, databases, soware tools,
LCA studies and Type III EPDs;
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• LCT Forum mailing list, an independent
e-mail-based discussion forum for announcing open positions and conferences or to put
technical and scientiﬁc questions to the other
subscribers about EPDs, ecodesign, ecolabels, carbon footprints, life cycle data and
methods, and related topics.
Access to these resources and further technical
details are available at http://lct.jrc.ec.europa.
eu/assessment/publications

ANNEX D: DOCUMENTS CONSIDERED IN THE
ILCD HANDBOOK DEVELOPMENTS
The following documents have been explicitly
considered in the development of the various
ILCD Handbook documents. (Additional sources
have been considered for the supporting documents, templates and tools, which are not within the main scope of this JRC reference report
and hence not referenced here.)
D.1. Related ISO/CEN standards, national
speciﬁcations and standards
1.

ISO 14001:2004 Environmental Management
Systems – Requirements with guidance for
use.

2.

ISO 14004:2004 Environmental Management
Systems – General guidelines on principles,
systems and support techniques.

3.

ISO 14020:2000 Environmental Labels
and Declarations – General principles.

4.

ISO 14024:1999 Environmental Labels
and Declarations – Type I environmental
labelling – Principles and procedures.

5.

ISO 14025:2006 Environmental Labels
and Declarations – Type III environmental
declarations – Principles and procedures.

6.

ISO 14040:2006 Environmental management – Life cycle assessment – Principles
and framework.

7.

ISO 14044:2006 Environmental management – Life cycle assessment –
Requirements and guidelines.

8.

ISO/TR
14062:2002
Environmental
management – Integrating environmental aspects into product design and
development.

9.

CEN/TC 261 SC4 WG1 on “Packaging – LCA”
and the CEN/TR 13910 “Packaging – Report
on criteria and methodologies for life cycle
analysis of packaging (2000)” (under
revision).

10.

BSI British Standards Institute (2008): PAS
2050 “Speciﬁcation for the measurement
of the embodied greenhouse gas emissions
of products and services” on carbon footprinting. And BSI British Standards Institute
(with DEFRA and the Carbon Trust) (2008):
“Guide to PAS 2050 – How to assess the carbon footprint of goods and services”. ISBN
978-0-580-64636-2.

11. AFNOR/ADEME France (2009): General
principles for an environmental communication on mass market products.
Series: Repository of good practices. BP
X 30-323. ISSN 0335-3931. First issue
September 2009.
This is a list of the explicitly consulted standards. However, many other ISO and national
standards can be of relevance, depending on
the application.
D.2. National LCA database manuals
12. AusLCI and ALCAS: Guidelines for Data
Development for an Australian Life Cycle
Inventory Database. Committee Dra of
8 July 2008 (http://alcas.asn.au/auslci/
pmwiki/uploads/AusLCI/AUSLCI_Data_
Guidelines_CD_July08.doc).
13. Danish EPA (editor): Reports of the EDIP
guidelines 2003. Environmental Project
No 216.6, 862 2003, 863 2003, 70 2004.
14. JEMAI (2002): Japan Environmental
Management Association for Industry
(JEMAI) data collection manual.

49

JRC Reference Report
15. Korea: Asia Paciﬁc Economic Cooperation
– APEC & Ministry of Commerce, Industry
and Energy, Republic of Korea. Lee, K.-M.
and Inaba, A. (eds) (2004): Life Cycle
Assessment – Best Practices of ISO
14040 Series.
16. NREL (February 2004): US LCI Database
Project Development Guidelines. Final
dra.
NREL/SR-33806
(http://www.
nrel.gov/lci/docs/dataguidelinesfinalrpt1-13-04.doc).
D.3. Methodological handbooks of industry
associations
17. ACE (no year): Guideline on Liquid
Packaging Board (LPB) LCI data compilation, version 1.0. Unpublished.
18. EUROFER
(2000):
European
LCI
Database for Coiled Flat Stainless Steel
Products. Methodology Report. European
Confederation of Iron and Steel Industries,
Stainless Producers Group. Unpublished.
19. worldsteel/IISI (2002, 2005, 2007):
Worldwide LCI Database for Industry Steel
Products. Final Methodology Report of
the International Iron and Steel Institute.
2002. Updated annex „IISI Recycling
methodology“, 2005. Plus separate methodology report on recycling modelling
methods: Geyer, R. & Bren, D. (2007):
“Life Cycle Greenhouse Gas Emission
Assessments of Automotive Materials –
The Example of Mild Steel, Advanced High
Strength Steel and Aluminium in Body in
White Applications“ (www.worldsteel.org).
20. FEFCO, GEO, ECO (2006): European
Database for Corrugated Board Life
Cycle Studies. European Federation
of Corrugated Board Manufacturers –
FEFCO, European Association of makers of
Corrugated Base Papers – GEO, European
Containerboard Organisation – ECO (www.
fefco.org).
21. IAI (2003): Life Cycle Assessment of
Aluminium: Inventory Data for the
Worldwide Primary Aluminium Industry
(www.world-aluminium.org).
22. Boustead, I. (2005): Eco-Proﬁles of the
European Plastics Industry. Methodology.
Report for PlasticsEurope, last revision
March 2005 (www.plasticseurope.org).

Inventory Methodology and Product
Category Rules (PCR) for Uncompounded
Polymer Resins and Reactive Polymer
Precursors. Final dra. Unpublished.
24. Tikana, L., Sievers, H., Klassert, A.
(2005): Life Cycle Assessment of Copper
Products. Deutsches Kupferinstitut (DKI)
and European Copper Institute (ECI).
Unpublished.
D.4. Major methodological handbooks on
LCI and LCA from research and data
providers45
25. Baumann, H. and Tillman, A.-M. (2004):
The Hitch Hiker’s Guide to LCA. ISBN:
9144023642.
26. Beaufort-Langeveld, A. et al. (eds) (2001):
SETAC Code of Life-Cycle Inventory
Practice, 2001. Developed by the former SETAC WG on Data Availability and
Quality 1998-2001.
27. Ecobilan (2005): DEAMTM methodical
handbook (http://www.ecobilan.com/uk_
deam.php).
28. Consoli, F. et al. (1993): Guidelines for Life
Cycle Assessment: A Code of Practice.
SETAC.
29. Guinée, J.B. (ed.), Gorrée, M., Heijungs, R.,
Huppes, G., Kleijn, R., de Koning, A., Van
Oers, L., Wegener Sleeswijk, A., Suh, S.,
Udo de Haes, H.A., De Bruijn, J.A., Van Duin
R., Huijbregts, M.A.J. (2002): Handbook
on Life Cycle Assessment: Operational
Guide to the ISO Standards. Series:
Eco-eﬃciency in industry and science.
Kluwer Academic Publishers. Dordrecht.
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available.
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Abstract
Life Cycle Thinking (LCT) and Life Cycle Assessment (LCA) are the scientific approaches behind modern environmental policies and
industry decision support related to sustainable consumption and production and a resource-efficient society.
In the Communication on Integrated Product Policy (IPP), the European Commission committed itself to produce a handbook
on best practice in LCA. The Sustainable Consumption and Production and Sustainable Industrial Policy Action Plan (SCP/SIP)
confirmed that “...consistent and reliable data and methods are required to assess the overall environmental performance of
products...”. Finally, yet importantly, the 2011 Communication on a resource-efficient Europe – Flagship initiative under the Europe
2020 Strategy takes a life cycle approach to reduce the environmental impacts caused by resource use, restating the necessity to
work with a consistent analytical approach. Responding to these needs, the International Reference Life Cycle Data System (ILCD)
Handbook provides governments and industry with a basis for assuring quality and consistency of life cycle data, methods and
assessments.
This JRC Reference Report (JRC RR) is a non-technical umbrella document for the guidance documents of the ILCD Handbook. This
JRC RR provides overview information on the Handbook components and how they are interrelated, and lists the main supporting
documents and tools. It also suggests formulations for effectively referring to the ILCD Handbook and its related components in the
policy and market context. It therefore addresses policy-makers, policy and scientific officers in public authorities, upper and middle
management, lower management and desk officers in industry and other stakeholders who are responsible for the development,
implementation and monitoring of life cycle-related policies and strategies with an environmental component, or who commission
related service contracts and research and development projects.
The principle target audience of the technical guidance documents of the ILCD Handbook are LCA practitioners and technical
experts in the public and private sector dealing with environmental decision support related to products, resources and waste
management.
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