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1. Idea of the study project presented and key questions

2. LCAs as methodical approach and its limitations

3. Overview of results

4. Conclusions and recommendations

Components of today’s presentation
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TOP 1
Idea of the study project 
presented and key 
questions
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Entry point for the study and fact sheet work
«Cacophonia» 

of irritating and contradictory statements 
about the sustainability of textiles and fibres

• Demand to have updated overview material as  
quick reference

• Search for comprehensible and neutral 
information about differences of standards and 
labels

• Interest in understanding the nuances of 
sustainable cotton production systems

• Guidance to find the best purchase options (from 
environmental perspective)

Compile actually applied agricultural practices

Filter our comparable LCAs and
extract environmental data

Ad hoc: Add-on to fact-sheets
long-term: updated Siegelklarheit.de platform

Fact-Sheets generated from this study
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Most of the literature, websites, brochures look at the 
theory of standards.

Our study looks at the real implementation and thus 
ex-post collected data and identified environmental 
impacts!

Important methodical difference
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Does the theory of the standards translate into field level practice?

Or more specific for the environmental aspects:
Is there a proof for environmental improvements by following the 

sustainable cotton production guidance?

Are there differences between the standards?

Key questions for the LCA component
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Conclusion

Overview of standards 
(cotton production systems)

Match standards 
against

agricultural 
practices 

Identification of literature with the 
help of the members of the 

Textiles Partnership
Collect LCA studies

Extract results

Recommendations

Extract 
agricultural 

practices 

Elaborate LCA 
restrictions

Conclusion

Filter according to 
A) original data being utilised

B) comparison of 2 systems

Filter according to standards selected  
by the Textiles Partnership

as sustainable

Structure and working steps
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Key elements of agricultural practices occurring 
in most sustainable cotton standards

Organic fertilizers and 
judicious fertilizer management

Locally adapted crop rotations

Underseeded wheat in cotton

Photo: Dr. Shafiq Ahmad, BCI Pakistan

Soil health management

Biocontrol for environmental 
sound  crop management
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TOP 2
Ökobilanzen (=LCA) as 
methodical approach 
and its limitations
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LCA as tool – “proliferation graph”

Attention:
This entails all 
industry sectors, 
NOT only textiles

Source: van der Werf 2019
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Environmental risks and impacts of cotton
Key sector risks as identified by OECD

Greenhouse Gases (GHG)

Soil erosion (Eutrophication)

Water pollution

Acidification

Toxicity

Biodiversity loss

Soil fertility loss

Fertilizers

Hazardous chemicals 
(pesticides)

Chemicals 
(plant growth 

regulators, defoliants)

Water consumption

Energy & fuel 
for machinery

Land use
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Pitfall 1:  Agriculture is an open system
Pitfall 2:  Cotton has particularly broad variation of data
Pitfall 3:  Mixing of data should be avoided , but is common
Pitfall 4:  Impacts not accounted for
Pitfall 5:  Benefits not accounted for

Social aspects are not assessed or taken into account at all in LCAs

LCA as tool - restrictions
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Closed systems:

Replicable and controlled conditions  
(temperature, moisture, pressure, etc.)

LCAs for 
chemical 

engineering

Open system with 
broad variations with regard to 

influencing factors:

LCAs for 
agricultural 

systems

Conclusion: Much higher variations from farm to farm and season to season 
than LCAs usually have to deal with 

Rainfall
Pest pressureTemperature

Example Pitfall 1: Agriculture as open system
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Example Pitfall 2: Cotton has particular broad 
variation of data
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Example Pitfall 3: Mixing of data from different 
sources is common
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Example Pitfall 4: Impacts not accounted for
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Image source: van der Werf 2019

Diversified, resilient  landscape 
with high recreational value

Advantages of collective action for water stewardship

Example Pitfall 5: Beneficial aspects not 
accounted for
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Pitfall 1:  Agriculture is an open system
Pitfall 2:  Cotton has particularly broad variation of data
Pitfall 3:  Mixing of data should be avoided , but is common
Pitfall 4:  Impacts not accounted for
Pitfall 5:  Benefits not accounted for

LCA as tool - restrictions

Conclusions:
• LCAs require a lot of caution with regard to the generalization 

and transfer of their results
• LCAs do not give the full picture of environmental issues and 

particularly do not reflect benefits of production systems
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TOP 3
Overview of results
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More than More than 80 scientific articles or studies since 1999
39 studies have utilised original field data
11 studies allowed comparisons between standards

Collection of textile and cotton LCAs 
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“Filtering” of textile and cotton LCAs – example of the method
Filter criterion 1 Filter criterion 2
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Comparing cotton LCAs – example of method
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Results of LCA comparison: Visual impression
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Results of LCA comparison: Detailed look on GHG
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GHG Emissions

Energy inputs

All types of 
machinery 

(tractors, pumps, 
harvesters)

Mineral fertilizer
and pesticide

production

GHG Emissions

Nitrous
oxide CO2

Carbon fixed in 
product

Soil organic matter

Major GHG components in cotton production
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What is the functional unit – cotton or Textile?

• If you look at GHG and energy use of a textile, 
bear in mind that the hotspots of GHG footprint 
of a textile are 
a) in the use phase
b) in the wet processing stages

GHG conclusions from LCA assessment

• For small-farmer the adaptation is much more relevant than the mitigation

• Organic advantages could be lost by farmers handling manure or water unwisely

Source: Jungmichel 2010

• All sustainability standards that take care of a 
judicious management of inputs will fare much 
better
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Results of LCA comparison: Detailed look on Water
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Individual behaviour of farmer more relevant than differences between 
the standards

• Water stewardship in place is the key aspect for the local water 
challenges

• Water stewardship is relevant for irrigated areas, but fully 
underestimated for rainfed areas

• Standards have a key role to implement water stewardship and train 
farmers on water saving practices

Water consumption: Conclusion from LCA assessment

• Usually water savings of 20 to 40 % can be realized, with simple 
means, if the farmer can be incentivized

• Water quality is frequently overlooked in the water debate. 
Standards and organic have a very relevant role for that
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1. Methodically properly conducted LCAs show: sustainable cotton 
initiatives (organic, BCI and CmiA) lower the environmental impact of 
cotton production when benchmarked to conventional peers. 

2. The driving factor for better environmental performance: 
thoughtful and well managed utilization of agro-chemicals

3. Fairtrade was not included in the identified LCAs.
As also the Fairtrade system has a focus on judicious use of fertilizers and 
pesticides, 
it can be assumed, that the environmental performance is likewise better 
as conventional peers.

Summary of results in a nutshell Slide 1 of 2
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4. The only existing comparative LCA that evaluates organic, BCI and 
conventional cotton production can additionally prove that organic has 
the lowest environmental impact at least for the regional context the 
study was referring to. 

5. The LCA data regarding toxicity are very incomplete. Doubtless organic 
would fare better, when proper toxicity comparisons would be conducted. 

6. Water consumption as impact category is handled in very different ways 
and thus hardly to compare legitimately. 
Water stewardships in place (as done in BCI and CmiA) might be more 
relevant than the blue water footprint.

Summary of results in a nutshell Slide 2 of 2
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TOP 4
Conclusions and 
recommendations
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• Engage in the sustainable cotton sector
Rather than getting lost in differences between the standards a targeted engagement for sustainable   
cotton is key.

The Textiles Partnership standard recognition process gives space for the selection of relevant standards.               
Each standard contains different levels of social aspects, toxicity, water, climate, etc.

• Embrace, support and demand data collections and compilations
Demanding, understanding and working with supply-chain data, particularly field and farmer data could 
bring benefits to the sector.
- For the fibre production sector:

- Continuous improvement
- For the textile sector:

- Due Diligence and risk management for supply-chain regulations becomes easier and more tangible
- Long-term averages to be included into processing data or blockchains
- Good basis to inform consumers and risk management for supply-chain regulations

Recommendations
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Partnership for Sustainable Textiles

c/o Deutsche Gesellschaft für

Internationale Zusammenarbeit (GIZ) GmbH

Friedrich-Ebert-Allee 32+36

53113 Bonn

+49 228 4460 3560 mail@textilbuendnis.com www.textilbuendnis.com
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