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SEEbalance®-
Analysis*

* * being developedbeing developed

Eco-Efficiency-
Analysis

Sustainable Development is based on three PillarsSustainable Development is basedSustainable Development is based onon three Pillarsthree Pillars

Society
Ecology

Economy

Sustainable DevelopmentSustainable DevelopmentSustainable Development
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What is Eco-Efficiency Analysis?WhatWhat isis EcoEco--Efficiency Efficiency Analysis?Analysis?

Method for the Method for the comprehensive assessmentcomprehensive assessment ofof productsproducts
andand processesprocesses..

EcologicalEcological (ISO 14040) and (ISO 14040) and economic aspectseconomic aspects (LCC)(LCC) are are 
givengiven equalequal weightweight in in assessmentsassessments. . 

EcoEco--efficiency analysisefficiency analysis isis a a standard standard tooltool in in thethe BASF BASF 
GroupGroup; ; moremore thanthan 200* 200* analysesanalyses havehave beenbeen carriedcarried out.out.

MoreMore thanthan 2000 LCI2000 LCI--data sets createddata sets created

Experiences with aboutExperiences with about 150 150 internal managers internal managers and 40 and 40 externalsexternals

Projects in all Projects in all product groups product groups ((chemical productionchemical production, , energyenergy, , coatingscoatings, , 
carscars, , electronicselectronics, , waste waste systems, systems, agricultureagriculture, textiles, , textiles, packagingpackaging....)....)

* Status 10/2003* Status 10/2003
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Requirements of Industry Managers onto LCA-
Projects
Requirements Requirements of of Industry Industry Managers Managers onto onto LCALCA--
ProjectsProjects

• Quantitative results with a clear assessment

• Simple and impressing illustration of the results

• Scenario and sensitivity analysis

• Short timeframe (2 month)

• Low costs for the analysis (<30.000 €)

• Combination of LCA with LCC
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Reliability versus Effort of LCA‘sReliability versus Effort Reliability versus Effort of LCA‘sof LCA‘s
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costs (normalized)
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Eco-efficiency portfolio for floor covering 
Ecoprofile for main material 2 was actualized (about 10 % worse)
EcoEco--efficiency portfolio for floor covering efficiency portfolio for floor covering 
Ecoprofile Ecoprofile for mainfor main material 2 wasmaterial 2 was actualizedactualized ((aboutabout 10 %10 % worseworse))

The influence 
of the 
ecoprofile of 
the materiel 
onto the 
overall result 
is small

Low eco-
efficiency

high eco-
efficiency
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costs (normalized)
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EcoEco--efficiency portfolio for floor covering efficiency portfolio for floor covering 
EcoprofileEcoprofile for mainfor main material 2material 2 producedproduced inin another countryanother country

The influence 
of the 
country,where 
the materiel is 
produced onto 
the overall 
result is small

Low eco-
efficiency

high eco-
efficiency
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costs (normalized)
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EcoEco--efficiency portfolio for floor covering efficiency portfolio for floor covering 
Other weighting factorsOther weighting factors

The influence of the 
weighting factors 
onto the overall 
result is small

Low eco-
efficiency

high eco-
efficiency

base new
Material 25% 16%
Energy 25% 20%
Emiss. 20% 28%
Toxicity 20% 24%
Risk 10% 12%

Air 50% 40%
Water 35% 38%
Waste 15% 23%

GWP 50% 28%
ODP 20% 33%
POCP 20% 18%
AP 10% 22%
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costs (normalized)
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Variation of lifetime: residential to commercial

EcoEco--efficiency portfolio for floor covering efficiency portfolio for floor covering 
Variation ofVariation of lifetimelifetime:: residentialresidential toto commercialcommercial

The influence of the 
lifetime onto the 
overall result is very 
high

Life time
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ConclusionsConclusionsConclusions

• Main influence factors for the results of eco-efficiency-

analyses are technical and market data.

• Preciseness of LCA data has only a small relevance onto 

LCA in decision making.

• Managers in companies need clear and defined results.

• A very practical approach for LCA is necessary and reliable 

enough for industrial and political purpose.
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AppendixAppendixAppendix
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Jeans Jeans DyeingDyeing
ProjectProject



13

BASF AktiengesellschaftBASF Aktiengesellschaft

Determine demandDetermine demand--
specific benefitspecific benefit

Dyeing of blue
denim for the
production of
1000 jeans

Define comparableDefine comparable
productsproducts

Select Select BASFBASF
productproduct

synthetic
indigo
granules

Indigo powder from plants

Alternative Systems for Indigo GranulesAlternative Systems Alternative Systems for for IndigoIndigo GranulesGranules

biotechnological Indigo 
granules

synthetical indigo 
solution,40%, 

synthetical lndigo solution, 
40%,electrochemical dyeing 
process
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In the Eco-Efficiency Portfolio, the Environmental 
Impact is plotted against the Costs
In In the the EcoEco--Efficiency Efficiency Portfolio, Portfolio, the Environmental the Environmental 
Impact Impact is plotted against the Costsis plotted against the Costs

Benefit: 
1.000 jeans
dyed with 
indigo

EnvironEnviron. Impact . Impact ((normalizednormalized))

Total Total costscosts ((normalizednormalized))

Low eco-efficiencyLow ecoLow eco--efficiencyefficiency

High eco-efficiencyHigh High ecoeco--efficiencyefficiency

1,01,0

1,61,6
1,61,6 1,01,0 0,40,4

0,40,4

Plants

Granules
Biotechnological

Solution

Electrochemical
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Consequences of the AnalysisConsequencesConsequences ofof the the AnalysisAnalysis

Construction of a plant Construction of a plant for the productionfor the production of 40% indigoof 40% indigo solution solution 
((beginning productionbeginning production atat the the end of 1999)end of 1999)

IncreasedIncreased R&DR&D expenditure for the electrochemical processexpenditure for the electrochemical process
((constructionconstruction of aof a pilotpilot plant)plant)

Communication with customersCommunication with customers andand professional circlesprofessional circles

SuccessSuccess ofof the measuresthe measures:: IncreaseIncrease ofof the market share the market share 
fromfrom 2% (1999) to 2% (1999) to approximately approximately 40% (2002)40% (2002)
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Energy 
consumption

Raw material
consumption

Area requirement

20%20%

20%20%

10%10%

20%20%

10%10%

20%20% Emissionen

Toxicity 
potential

Risk potential

Emissionen

Social Assessment Factors Social Assessment Factors Social Assessment Factors 
quantitative:quantitative:

Emissions

Luft-
emissionen

50%

Water
emissions

35%

Wastes
15%

Luft-
emissionen

50%
50%50%

20%20%

20%20%

10%10%

Air
emissions

50%
Greenhouse

warming potential

Ozone depletion
potential

Photochemical
ozone creation

potential
Acidification potential
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The detailed Results can be read off in the 
Ecological Fingerprint
The detailed Results can be readThe detailed Results can be read off inoff in the the 
Ecological Ecological FingerprintFingerprint

Energy consumptionEnergy consumption

ToxicityToxicity
potentialpotential

RiskRisk
potentialpotential

EmissionsEmissions

MaterialMaterial
consumptionconsumption

Powder Powder 
from plantsfrom plants

0,00,0

0,50,5

1,01,0

GranulesGranules,,
biotechnobiotechno--
logicallylogically

GranulesGranules, , 
syntheticallysynthetically

Solution, Solution, 
40%40%

Solution, Solution, 
electroelectro--
chemicallychemically
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Acceptance of the Method by Stakeholders,
NGOs and Science ...
AcceptanceAcceptance ofof the Method by the Method by Stakeholders,Stakeholders,
NGOsNGOs and Science ...and Science ...

Dr. Reinhard Loske
Mitglied des 
Deutschen Bundestages
Umweltpolitischer Sprecher 
Bündnis 90/DIE GRÜNEN

Öko-Institut e.V.;
Bereiche Chemie 
und Umweltrecht

...Basically, the large number 
of indicators used in 
eco-efficiency analysis make 
relatively reliable statements 
possible ...

......Politically, it is worth considering how this tool can        
find wider application.......

....The sensitivity considerations carried out in the 
eco-efficiency analysis make sense and provide
good orientation as regards further ecological and
economic optimizations....
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... and the whole World.... and... and thethe wholewhole World.World.

Pilot project with UNEP/UNIDO 
to improve the eco-efficiency of
Moroccan dyehouses

Assessed since 2002 as one of the 
world’s most sustainable chemical 
companies, partly as the result of the 
development of eco-efficient products
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What does BASF use Eco-Efficiency 
Analysis for?
What doesWhat does BASFBASF use use EcoEco--Efficiency Efficiency 
Analysis Analysis forfor??
InternalInternal

ExternalExternal

Politics

• Discussion with opinion makers  
in political decisions

Strategy

• Decisions on investments

Marketing

• External customers optimize their 
products and processes with eco-
efficiency analyses

Research/product 
development

• Prioritization of research 
projects
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Consequences of Eco-Efficiency AnalysesConsequencesConsequences of Ecoof Eco--Efficiency AnalysesEfficiency Analyses

costscosts ((normalizednormalized))

EnvironmentalEnvironmental Impact Impact ((normalizednormalized))

1,01,0

1,01,0highhigh lowlow
highhigh

lowlow

Depending on
the position of
the analysed 
product, 
different 
strategic 
recommen-
dations are 
given.

bring to bring to marketmarket!!

reduce reduce 
environmental environmental 
impactimpact!!

developdevelop
alternatives!alternatives!

reduce reduce 
costscosts!!
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Are you interested?Are Are youyou interestedinterested??

HowHow cancan youyou proceedproceed??

GetGet in in touchtouch withwith us. us. (http://(http://wwwwww..oekoeffizienzanalyseoekoeffizienzanalyse.de).de)

WeWe willwill provide you withprovide you with aa tailortailor--made proposalmade proposal..

TheThe timetime frame forframe for aa study varies betweenstudy varies between 2 and 62 and 6 monthsmonths..

Your own effortsYour own efforts toto determine the input data are relatively lowdetermine the input data are relatively low. . 

TheThe totaltotal costs are betweencosts are between € 20,000 and 30,000 (€ 20,000 and 30,000 (dependingdepending
onon the complexitythe complexity).).
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OurOur Homepage: Homepage: 
http://http://wwwwww..oekoeffizienzanalyseoekoeffizienzanalyse.de.de

The Eco-Efficiency Team:TheThe EcoEco--EfficiencyEfficiency Team:Team:


