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the ecoinvent database in the 
context of Photovoltaics in France
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Introduction: what is LCA ?

o Defines a system, relating to a function 

o Compiles material and energy flows related to 
the function

o Assesses exchanges from and to nature
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LCI Database

Introduction

LCIA Method(s)

(LCA) Software

LCI Database

ecoinvent v2
the most comprehensive public

LCI database
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o ... an Online database with fully interlinked datasets;

o a simultaneous calculation of about 4’000 product systems;

o an Independent quality assurance mechanism;

o a Linkage of inventory with major LCIA methods;

o full access to unit process data and rolled-up data;

o all Multioutput datasets with the unallocated data provided; 

o using an ISO-compatible format in XML technology: 
- easy data exchange with all major LCA software
- one data format for LCI and LCIA
- working, widely applied and accepted

ecoinvent – that is …
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Unit process data …

… indispensible for relevant LCA research and consulting

e.g. European Technology Assessment:
- long time horizon
- supply mixes change over time

e.g. Regional background databases:
- different environmental legislation
- different supply mixes

e.g. Case-dependent Data Quality Assessment

 need to adapt existing data to future situations

 need to adapt existing data to regional situations
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o more than 2’000 customers use ecoinvent data in more than 40 
countries all over the world;

o data are embedded and/or importable in all major LCA software 
tools;

KCL-
ECO

ecoinvent – a global success story!
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… used in more than just LCA tools!

o Waste management policy in communities:

Wrate (Environment Agency, United Kingdom)

o Environmental assessment of products:

BilanProduit (ADEME, France)

o Environmental assessment of buildings:

LEGEP, Germany

OGIP, Germany

ECO-BAT, Switzerland

VITRUVIUS, Switzerland
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ecoinvent – more than a Swiss DB …
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>4‘000 >300

Agriculture

Basic and 
specialty 
chemicals

Material supply

Energy supply

ecoinvent
Database

v2.1

Transports
Waste treatment

•Impact 2002+

•Eco-Indicator’99

•Climate Change 2001

•CML Method 2001

•Cumulative Energy Demand

•Ecological scarcity 1997
& 2006

•EDIP 1997 & 2003

•EPS 2000
•TRACI

•Cumulative Exergy Demand

•Ecological footprint

Biofuels & 
biomaterials

ICT & electronics

and more than just Inventory data …
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Name

ammonia, 
liquid, at 
regional 
storehouse

Location RER
Unit kg
Infrastructu 0
Ecocat chemicals
Ecosubcat inorganics

Name Unit Ecocat Ecosubcat MeanValue
Acenaphthene kg air high popula 2.4741E-13
Acetaldehyde kg air high popula 1.8961E-06
Acetaldehyde kg air unspecified
Acetic acid kg air high popula 0.000010553
Acetic acid kg air unspecified 1.1073E-07
Acetone kg air high popula 1.8688E-06
Acetone kg air low populat 1.4943E-08
A l i k i hi h l 3 6459E 11

CML 2001
photochemica

l oxidation 
(summer 
smog)

high NOx 
POCP

RER
kg ethylene-

Eq

6.41E-1
6.41E-1
9.70E-2
9.70E-2
9.40E-2
9.40E-2

high NOx POCP
RER
kg ethylene-Eq
CML 2001
photochemical oxi

Name LocatUnit MeanValue
electricity, production mix AT AT kWh 0.000018146
electricity, production mix BA BA kWh 0.00057536
electricity, production mix BE BE kWh 0.000051191
electricity, production mix CENTREL CENTkWh 0.00027911
electricity, production mix CH CH kWh 3.2967E-06
electricity, production mix CS CS kWh 0.00051039

cumulative 
inventory result

impact 
factors

x cumulative
LCIA result=

(direct) link to Impact Assessment
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Photovoltaics
in ecoinvent
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What is available ?
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Inventory data

o Update of all process stages for grid-connected PV in 
Switzerland for the year 2005

o Data collected in a close collaboration with industry & 
research projects

o Wafers, cells and modules are modelled per m2 in order 
to facilitate the use of the datasets

o Photovoltaic electricity mixes for 25 countries

o New datasets for fine chemicals used in PV production

o New datasets for coating metals used in thin film cells

o Extensive documentation in English

Access to documentation:

1. Register (free of charge!) as guest user at 
www.ecoinvent.org

(-> Database -> Registration)

2. Login into Database

3. Download report from the section „reports“
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System outline

Silicon-based
photovoltaics
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System outline (II)

thin-film
photovoltaics
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Available 3 kWp installations
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Environmental Impact
Eco-Indicator'99 (H/A), Total
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multi-Si panel – its details …
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Electricity production in Switzerland

o Irradiation in Switzerland about 1100 kWh/m2 which is 
representative also for global weighted average

o Electricity yields are quite important for performance

o Factor 3 variation in observed and calculated yields

o Technology specific yields are based on optimum installation in 
Switzerland

o Yields adaptable by the user for assessments in other locations
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… and in other countries
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Environmental Impact

Eco-Indicator'99 (H/A), Total
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Conclusions

o All major types of PV technologies are investigated in 
a consistent and transparent way;

o Representative data for the situation in Switzerland & 
in Europe for the year 2005;

o Rapid development makes it necessary to use only 
most recent data & to update these data in a regular 
manner (e.g. update of CdTe technology in version 
v2.1);

o Based on a mix of company data, literature data and 
own models

Use of data
in France ?
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Current situation

FRA

100% CH

ESPACE: Eco-conception of a photovoltaic system by its life cycle assessment and environmental impact
European Workshop  - Lyon, 30 October 2009

30

Primary
material A

Electricity mix
(UCTE)

Electricity Mix
(Switzerland)

Electricity mix
(France)

material D

Primary
material B

material E
Chemical

substance C

Product X

Final assembly

(FRANCE)
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t 
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f 
X

Procedure for adaptation …
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… its consequences

Adaptation to French
situation requested ! 
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… its consequences
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… its consequences
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… its consequences
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Conclusions

o ecoinvent Database can be used in France;

o However, have to take into account that not all data 
are representative for the French situation;

o Transparent unit-process based construction of the 
database allows – with a LCA software tool – an easy 
adaptation of such datasets to the French situation;

o A calculation with original data shows how important 
adaptation is – e.g. case photovoltaics only of minor
importance !

ecoinvent v3
an outlook …
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o Co-operation with national database initiatives

o More detail, more technologies, more completeness:

– International editorial board and broader supplier base

– Parameterization (geography, time, technologies, markets)

– New data structure based on supply-use framework, allowing easier 
production of national versions

– New indicators

o Depending on sponsor funding: Open access to more 
database facilities – initially limited to specific customer 
groups

o ...

 “more internationalisation “ … strategy for v3
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o The national initiative is responsible for its own local data 
collection programme, and retains the right to license these 
collected data to third parties, while providing the collected 
data for publication in the ecoinvent database.

o ecoinvent provides the necessary infrastructure for validation 
and publishing of the data as part of the ecoinvent database;

o … provides free licenses to all active in the national initiative; 
and

o … supports the national database initiative with an annual 
financial contribution [subject of negotiation].

o Either side can terminate the co-operation by giving one year’s 
notice to the end of a calendar year.

Co-operation with NDI
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o Parent-child relationship allows calculation of specific, 
national / regional datasets

Parametrisation in ecoinvent v3
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o NDI can …

…concentrate data collection activities on those areas, where a 
DIFFERENT technology is used in own country;

…define „default“ information for own country (e.g. means & 
distances of transport of goods, waste treatment situation, 
…) for an automatical application in case no specific data are 
collected

 Allows calculation of a first, approximated version of national, 
easily updateable database everywhere in the world !

… consequences for National Database Initiatives (NDI): 

„parent-child relationship“
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Supply-use table

o All economic activities in society are covered, i.e. the sum of all activities (= 
national output !) is included here.

1. Can use the national supply-use tables to get an overview of which processes 
are important in the particular country, and 

make a dedicated data collection effort for these datasets.

2. Most countries produce monetary supply-use tables annually, which 
can serve as a basis for consistent national versions of the core ecoinvent 
database;

often, national reporting of emissions follow the same framework; 
this may then be supplemented by specific national process data.

Principle / how to use this here ? 
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o ecoinvent is open for international collaboration;

o ecoinvent offers its expertise, its technical development so 
far done in LCI DB development & maintenance;

o transparent, unit-process based database allows easy adaptation 
to other national situations;

o the strategy for ecoinvent data v3 goes in a even more simple, 
stepwise cooperation between ecoinvent and NDIs all over the 
world.

… allowing fast development of transparent & 
consistent LCI data everywhere in the world …!

Conclusion
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Thank you!

More information:
ecoinvent Centre
c/o Empa, Lerchenfeldstrasse 5
CH-9014 St-Gallen, Switzerland

support@ecoinvent.org
www.ecoinvent.org


