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Sustainability Assessment Methods

Matryoshka principle:
each step “nests” the previous one

Eco-Efficiency Analysis
... including all life cycle costs
… comparison of products or processes
… ecological and economic aspects

have equal weight in the assessment
… normalized results
... method validated by TÜV and NSF

Life Cycle Assessment
... evaluation of

environmental impacts
… absolute results

Life Cycle Inventory
... quantification of inputs and outputs

SEEBALANCE
... including social aspects
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Ecology (LCA) Social LCA

Analogy between ecological and social
assessment

Impacts on environment
e.g. - emissions GWP

Impacts on goals of stakeholders
e.g. - safety and health at work (employees) 

What is measured?

Measurement with LCI (Input/ Output) and 
LCIA
e.g. 42 mg CH4  2 mg CO2-equivalents

Measurement with indicators

e.g. 3 reportable working accidents

How to measure?
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Employees

Working Accidents

Fatal Working 
Accidents

Occupational 
Diseases

Toxicity Potential

Wages and Salaries

Professional Training

Strikes and Lockouts

Social-Profile

Local and National 
Community

Employment

Qualified Employees

Gender Equality

Integration of 
Disabled Persons 

Part-time Workers

Family Support

Future
Generations

Number of Trainees

Research and 
Development

Investments 

Social Security

International 
Community

Child Labor

Foreign Direct 
Investment (FDI)

Imports from 
developing Countries 

Consumers

Toxicity Potential

Other Risks

...

Assessing Impacts 
Overview of Social Impact Categories in 
SEEBALANCE

I. Schmidt, M. Meurer, P. Saling, A. Kicherer, W. Reuter, C. Gensch, SEEbalance - Managing Sustainability of Products and Processes with the Socio-Eco-Efficiency Analysis by 
BASF, Greener Management International, Greenleaf publishing Sheffield, S. Seuring (guest editor), Issue 45, Spring 2004, 79 - 94.
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Statistics A

Working Accidents in 
sector 24, Chemical 

Industry (2001)

12 217 Accidents

Statistics B

Total Production of sector 
24, Chemical Industry

(2001)

~ 210 Mio. t

~ 58 working accidents / Mio. t 
chemical products

Sources:
• Federal Statistical Office 

• Federal parliament (Dt. 
Bundestag) 

• Organizations

• Workers' compensations board 
(Berufsgenossenschaften)

• Companies (BASF,..)

NACE 24:

• 24.1: Base Chemicals

• 24.2: Plant Protecting Agents

• 24.3: Coatings

• 24.4: Pharmaceuticals

• 24.4: Detergents

• 24.X: ...

Determination of Socio-Profile
with Statistical Values: Sector Assessment
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Data management: Social database

Input fields

Output fields

Basic Data
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Social database (amount of production) 
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Social database (values for social indicators) 
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Example: calculation the number of working
accidents for colouring of shirts

58 working accidents / Mio. t * 0.00006 t 

= 3.5 * 10-9 working accidents / shirt

(1 billion of shirts  3.5 working accidents)

Social profile: 58 working accidents / Mio. t chemical products (NACE 24)

 Same calculation for other social indicators. 

LCI : application of 60 g dyestuff (NACE 24) for 1 shirt
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User Benefit:

Production - within 5 h (*) -
use and disposal of
1 m3 precast concrete with 
comparable early and final 
strength development.

Reference: 
400 kg CEM I 52.5  
+ heat curing (with steam)

X-SEED: 
400 kg CEM I 52.5  
+ X-SEED (2.5% bwc)

Case study: X-SEED 

(*) The time for de-moulding can be reduced even further in some specific cases, using 
X-SEED 100, the limit of 5 hours was chosen as minimum requirement to be 
achieved.
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Ref.: CEM I + heating CEM I + X-SEED

Social Fingerprint

 Cement and clinker production have the 
highest social impact along the value chain 
for most social indicators

 The net social effects associated to the use 
of fuel oil (oil & refinery sector) are low. 

 X-SEED implies a higher level of 
employment and qualified 
employment

 Without increasing the risk of working 
related risks (injuries, diseases)

 The human-toxicity potential can be 
reduced

Results are standardized (values between 0 and 1)
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SEEBALANCE Results

 The X-SEED mix design has economical, ecological and social advantages

 This gives a positive score in the final result of SEEBALANCE

Socio-Eco-Efficiency

Reference: CEM I 
+ heating

CEM I + X-SEED

high SEE

low SEE

medium SEE
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How to use the Eco-efficiency Analysis
and SEEBALANCE? 

Strategic Decisions
 Investment decisions
 Technology decisions
 Site decisions
 Evaluate product portfolio

Marketing, Customers
 Demonstration 

of product advantages
 Improved customer relations
 Product Differentiation
 Better understand 

competitive advantages

Research and 
development
 Quantification of 

the most important factors
 Drive sustainable 

products and processes
 Drive production/

process improvements

Stakeholder and 
Government Dialogue
 Communication 

with authorities
 Impact assessment
 REACH
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Contacts

Bodo Müller
E-Mail: bodo.mueller@basf.com

Dr. Marianna Pierobon
E-Mail: marianna.pierobon@basf.com

Dr. rer. nat. Peter Saling
Head of Eco-Efficiency Analysis/SEEBALANCE, Sustainability 
Evaluation
E-Mail: peter.saling@basf.com

Postal Address: BASF SE, GU/NE - Z007, 67056 Ludwigshafen, 
Germany


