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Sustainability is nowadays accepted by all stakeholders as a 

guiding principle for both public policy making and corporate 

strategies, but……

→ the biggest challenge for most organisations remains in the real and 

substantial implementation of the sustainability concept. 

→ At the core of the implementation challenge lies the question, how 

sustainability can be measured, especially for products and 

processes. 

→ As long as this question is not answered, there will be no consistent 

development towards sustainability and the use of the term remains 

arbitrary. 
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Eco-efficiency is seen by many as a good proxy for 

sustainability…

• Eco-efficiency analysis relates two pillars of sustainability, 
the economic and the environmental one (Huppes 2007).

• Quantified eco-efficiency analysis for sustainability 
(Unilever 2006).

→Is eco-efficiency defined more precisely than sustainability? 

→Is the eco-efficiency concept used in a sustainable way? 
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Eco-efficiency definitions

There is a wide variety of terminology developing referring 

to eco-efficiency, e.g.:

E/E = production value / unit of environmental impact or

cost / unit of environmental improvement or

environmental impact/ unit of production value or

environmental improvement / unit of cost

(Huppes & Ishikawa 2006)



Prof. Dr. Matthias Finkbeiner

Chair of Systems Environmental Engineering

LCA VIII 2008, Seattle

Summary of current eco-efficiency definitions:

„Something environmental

divided by

something economic 

or

vice versa.“
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Eco-efficiency definition for case study
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(Adachi 2004)
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Illustrative eco-efficiency case study

Smart vs. Prius vs. S-Class
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Eco-efficiency case study

For this example:

environmental load: life cycle CO2 emissions

value: purchase price

data sources: following slides
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Eco-efficiency case study – Purchase Price
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Eco-efficiency case study – Purchase Price
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Eco-efficiency case study – Purchase Price
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eco-efficiency case study – life cycle CO2 data

S-Class: Environmental Certificate

Prius: production scaled by curb

weight 

(S-Class 4465 lbs, Prius 2932 lbs)

use phase scaled by fuel 

economy values 

(S-Class 18 mpg, Prius 46 mpg)

smart: production scaled by curb

weight 

(S-Class 4465 lbs, smart 1808 lbs)

use phase scaled by fuel economy values 

(S-Class 18 mpg, smart 37 mpg)
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Illustrative eco-efficiency case study result

for a running life of 100.000 miles

S-Class (1,6 $/kg CO2) is roughly twice as „eco-efficient“ as the 

Prius (0,9 $/kg CO2) and roughly three times as „eco-efficient“

as a smart (0,5 $/kg CO2)
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Eco-efficiency Portfolio

„trade-off“

„weak eco-efficiency“

„on green path“

„double loser“

„no eco-efficiency“

„on exctinction path“

„trade-off“

„no or weak eco-efficiency“

„on greenwashing path“

„win-win“

„strong eco-efficiency“

„on sustainability path“

Economic dimension
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Eco-efficiency is not sustainable per se…

….only under certain conditions

Sustainability =   f (E1, E2)

E1 = environmental, if E2 = economical

E1 = economical, if E2 = environmental

improvement is defined as f(x), Ex > 0

The three sustainability cases of ecoefficiency:

sustainability 

I. E1, E2 > 0   f (E1,E2) > 0  

II. E1, E2 < 0  f (E1,E2) < 0  

III. E1 > 0, E2 < 0   f (E1,E2) = ? 

E1 < 0, E2 > 0

 Condition for environmental effectiveness is necessary.
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The systems or life cycle perspective have to be 

applied for sustainability assessments in order to 

achieve reliable and robust results. 

LCSA = LCA + LCC + SLCA

LCSA = Life Cycle Sustainability Assessment

LCA = Environmental Life Cycle Assessment

LCC = LCA-type Life Cycle Costing

SLCA = Societal Life Cycle Assessment

formula based on Klöpffer [LCM 2007] 
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E/E as part of LCSA

E/E = LCA + LCC

LCSA = E/E + SLCA

LCSA = Life Cycle Sustainability Assessment

LCA = Environmental Life Cycle Assessment

LCC = LCA-type Life Cycle Costing

SLCA = Societal Life Cycle Assessment

formula based on Klöpffer [LCM 2007] 
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Conclusions

• Eco-efficiency has no direct link to sustainability per se.

• There is still a need for a consistent definition of the term.

• A „strong“ eco-efficiency definition implies improvement in both 

dimensions – environment and economy.

• If this condition is not met, eco-efficiency is open to „green-

washing“ by offsetting environmental with economic performance. 

In the worst case, environmentally unfavourable products are sold 

as eco-efficient because they are more profitable. 

• To avoid misuse, a legitimate eco-efficiency concept needs a 

constraint, which prevents the deterioration of the environmental 

dimension.


