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GreenDelta, Background

• Founded by Dr. Andreas Ciroth in 2004

• 10 employees (engineers, biologists, IT specialists, business 
administrators)

• Office in Berlin

• Business world-wide



GreenDelta, What we do 

“The art of sustainability consulting”  

• Sustainability research

• Life Cycle Assessments

• Databases

• Software for LCA and 

sustainability

DaTa
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Know-
How



GreenDelta, Projects I

LCA case studies for 
bottle labels

Development of Life 
Cycle impact 

assessment feature

Introducing LCA 
software in lectures

Develop and implement 
methodology for 

sustainability  assessment
Develop software  

for LCA

Product comparison of 
chitosan (biopolymer)



GreenDelta, Projects II

Developing a global, trans-
parent S-LCA database

Full, public social LCA 
and environmental LCA 

case study
Case studies, developing an 
indicator system for S-LCA

Critical review of a 
method for S-LCA

Advise for company 
sustainability metrics

Advise for company 
sustainability metrics 

and case study

https://nexus.openlca.org/database/PSILCA
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What is LCA / S-LCA



What is Life Cycle Assessment?

Life Cycle Assessment is a technique for assessing the 
environmental impacts that occur during all stages of a 
product´s life cycle (from cradle-to-grave).

• dates back to the early nineties

• covers approaches like carbon and water footprints



Life Cycle Assessment

• ISO 14040 and 14044 specify how to conduct an LCA study

Four phases of an LCA

Goal and scope 
definition

Life Cycle 
inventory

Impact 
Assessment

Interpretation



What is Social Life Cycle Assessment?

• Technique to assess social and socio-economic aspects and 
impacts along the entire life cycle of products and services

• Basic approach also defined by ISO 14040 and 14044

• In contrast to E-LCA positive and

negative aspects are included



Social Life Cycle Assessment?

• Impacts on different stakeholders are assessed, like 
workers, local communities, consumers…

• Impacts are grouped by different categories measured by 
several indicators
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Case study: Cotton T-shirt 



Cultivation cotton
/ Cotton fibre 

production (US)

Ship 
transport 
US -> BG

Textile production 
& T-Shirt 

production (BG)

Ship & lorry 
transport 
BG -> GER

Sale of T-Shirt 
(GER)

Life cycle of conventional cotton T-shirt

Use of T-Shirt 
(GER)



Production chain conventional cotton 
T-shirt

Cotton fibre 
productionT-shirt 

production

Sale & Use 
of T-shirt



Case study assumptions

• Conventionally grown cotton

• Plain shirt without print

• Use phase of T-shirt: 5 years

• …

• Based on data from (literature) research, and databases for 
background system (ecoinvent and PSILCA)

 see Appendix (slide 50) 
for the references used
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Case study: Environmental 
impacts



Life Cycle of T-shirt, in software



Overall environmental results of T-shirt 
over complete life cycle



Impacts on Climate Change, per life 
cycle stage



Impacts on Water depletion, per life 
cycle stage



Localisation of impacts on Terrestrial 
ecotoxicity
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Comparing different scenarios



Conventional vs. organic cotton 
growing, both in US



Washing behaviour: 28 instead of 55 
times/year



Cotton growing in the US vs. in China
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Case study: Social impacts



Foreground system for the S-LCA 



Direct process contributions to the risk 
of unfair salaries 
 Without calculating process upstream chains



Social hotspots (countries) regarding the 
risk of unfair salaries



Direct process contributions to the risk 
of overtime 
 Without calculating process upstream chains



Sun burst diagram for the risk of 
overtime
 Including process upstream chains
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Comparing different scenarios 



Foreground systems for other scenarios 
Scenario 2: cotton
from India

Scenario 3: „fair“ T-
shirt



Direct process contributions to 
the risk of overtime

Scenario 2: 
cotton from India

Scenario 3: „fair“ T-
shirt

Scenario 1



Social hotspots regarding 
the risk of unfair salaries

Scenario 2: 
cotton from India

Scenario 1



Social hotspots regarding 
the risk of unfair salaries

Scenario 2: 
Fair T-shirt

Scenario 1



Comparison of the total risk of Non-
fatal accidents

 see Appendix (slide 42 et 
seqq.) for further comparisons
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What to do with the results



Benefits of LCA

• Transparent overview of environmental and social 
impacts over the entire life cycle, including use (and 
disposal) phase

• Identification of weaknesses and optimization potential 
of the investigated product

– Uncover unexpected hotspots 

• Efficient way to assess the entire life of a product



What to do with the results

• Compare different options of products and services for 
decision making in product development or improvement

• To compare and benchmark suppliers

• As a basis for certification and labelling

• As a basis for CSR

• Marketing



Thank you!
Contact

Franziska Eisfeldt, Franziska Möller
eisfeldt@greendelta.com, moeller@greendelta.com

GreenDelta GmbH

Muellerstrasse 135, 13349 Berlin
www.greendelta.com

software / data / know-how
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Appendix 1: Further comparisons 
of S-LCA scenarios



Direct process contributions to the risk 
of overtime 
 Scenario 1: Cotton from US



Direct process contributions to the risk 
of overtime 
 Scenario 2: Cotton from India



Direct process contributions to the risk 
of overtime 
 Scenario 3: “Fair” T-shirt



Sun burst diagram for the risk of 
overtime
 Scenario 1: Cotton from US



Sun burst diagram for the risk of 
overtime
 Scenario 2: Cotton from India



Sun burst diagram for the risk of 
overtime
 Scenario 3: “Fair” T-shirt
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Appendix 2: Literature used for 
case study



• Transportation route, weight of T-shirt, prices of components and processes, working conditions in production sites: 
Uchatius, W. (2010): Das Welthemd. In Zeit Online. http://www.zeit.de/2010/51/Billige-T-Shirts/seite-2 (last access: 
25/01/2017)

• Assumptions from organic cotton production: 
Murugesh Babu, K., Selvadass, M. (2013): Life Cycle Assessment for Cultivation of Conventional and Organic Seed Cotton 
fibres. In: International Journal of Research in Environmental Science and Technology. ISSN 2249–9695.

• Cotton yield: 
National Cotton Council of America (2016): Cotton Production Costs and Returns: United States.
http://www.cotton.org/econ/cropinfo/costsreturns/usa.cfm (last access: 25/01/2017)

• Electricity consumption of sewing machine:
Stromverbrauch im Haushalt (2016): Nähmaschinen – Stromverbrauch. http://www.stromverbrauch-
haushalt.de/naehmaschine-berechnen.html (last access: 25/01/20017)

• Water consumption of washing machine: 
Waschmaschine.net (2017): Wasserverbrauch einer Waschmaschine. http://www.waschmaschine.net/wasserverbrauch/
(last access: 25/01/2017)

• Electricity consumption of washing machine, Number of washing cycles per year:
Stromverbrauch info (2017): Stromverbrauch von Waschmaschinen http://www.stromverbrauchinfo.de/stromverbrauch-
waschmaschinen.php (last access: 25/01/2017)

• Definitions for S-LCA:
Benoit, C. et al. (2009): UNEP/SETAC Life Cycle Initiative: Guidelines for social life cycle assessment of products. 
http://www.unep.fr/shared/publications/pdf/DTIx1164xPA-guidelines_sLCA.pdf (last access: 25/01/2017)

• Wages in Bangladesh, Price breakdown of a T-shirt:
Deutscher Gewerkschaftsbund Bezirk Nord (2014): Made in Hell. Textilproduktion in Bangladesch. http://sh-
nordwest.dgb.de/++co++c324b84c-6b1c-11e4-8538-52540023ef1a/#3 (last access: 25/01/2017)

• Wages in Bangladesh:
Clean Clothes Campaign (2013): Bangladesh Minimum Wage. https://cleanclothes.org/livingwage/bangladesh-minimum-
wage (last access: 25/01/2017)

• World map (slide 14): https://pixabay.com/de/karte-der-welt-internationale-1042847/ (last access: 25/01/2017)

http://www.zeit.de/2010/51/Billige-T-Shirts/seite-2
http://www.cotton.org/econ/cropinfo/costsreturns/usa.cfm
http://www.stromverbrauch-haushalt.de/naehmaschine-berechnen.html
http://www.waschmaschine.net/wasserverbrauch/
http://www.stromverbrauchinfo.de/stromverbrauch-waschmaschinen.php
http://www.unep.fr/shared/publications/pdf/DTIx1164xPA-guidelines_sLCA.pdf
http://sh-nordwest.dgb.de/++co++c324b84c-6b1c-11e4-8538-52540023ef1a/#3
https://cleanclothes.org/livingwage/bangladesh-minimum-wage
https://pixabay.com/de/karte-der-welt-internationale-1042847/

