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Introduction 

 
Given that the fashion industry produces 10% of all man-made carbon emissions, which is 
greater than all international flights and maritime shipping combined, and is the second largest 
consumer of the world’s freshwater supply, paving a new path for sustainability through 
manufacturing processes and material sourcing is of great importance. The dyeing process of 
textiles is estimated to be the second leading cause of water pollution as well, with 20% of all 
industrial water pollution emanating from the fashion industry leading to pollution of rivers, 
waters and streams.  
 
Product waste is also of major concern, with industry trends in recent decades pointing to far 
greater waste than ever seen previously. While clothing production has doubled since 2000 and 
the average consumer purchasing 60% more clothing items, most apparel items are only kept 
for half as long compared to two decades ago, thus resulting in the equivalent of one garbage 
truck of clothes being dumped or burned in a landfill, per second. This can partly be attributed to 
increased consumer purchasing, but responsibility also lies with apparel companies, as reduced 
product quality leads to increased raw material, energy and environmental impact, since lower 
quality products have a shorter average shelf life.   
 
While taking into account population and income growth, the apparel industry’s resource 
consumption is projected to triple by 2050 as compared with the year 2000 as the indexed 
value. 
 
Material input selection plays a pivotal role in reducing negative environmental, community and 
human impacts of the fashion industry, while enabling a more inclusive economy that supports 
workers and communities across the global supply chain. The Higg Materials Sustainability 
Index (MSI) (created in partnership with the Sustainable Apparel Coalition), which was 
developed in attempts to standardize measurement of environmental impact across the fashion 
and textile industries, measures various inputs environmental impacts in terms of water usage, 
global warming, eutrophication (excess nutrients in waterways leading to dead zones and 
pollution), and abiotic resource depletion (depletion of natural resources).   
 
While issues with eco-synthetic and bio-based alternatives remain, such as microplastic 
pollution, cow leather and silk rank highest for cradle-to-gate1 environmental impact, with cotton 
in third and bast fiber and wool, followed by synthetic leather rounding out the top 6. 
Additionally, worker and community impact is of major concern, particularly in industries such as 
leather production, due to required usage of pollutant chemicals and resulting hazardous waste, 
with higher cancer rates being found in regions of high tannery workers. Leather alternatives, 
which historically have come in the form of plastics, have ongoing negative environmental 
impacts including micro pollution of our oceans and more. Given the pollution issues associated 
with plastic, its inability to naturally biodegrade for hundreds of years, and the high energy 
usage required for production, we are focused on producing products with lower plastic contents 
and higher recycled products, in order to reduce the impacts of plastic. 
 
 

 
1  Cradle to gate refers to the product life cycle from resource extraction (cradle) to the factory gate, before it is 
distributed to customers. 

https://www.weforum.org/agenda/2020/01/fashion-industry-carbon-unsustainable-environment-pollution/
https://www.unep.org/news-and-stories/story/putting-brakes-fast-fashion
https://www.weforum.org/agenda/2020/01/fashion-industry-carbon-unsustainable-environment-pollution/
https://www.weforum.org/agenda/2020/01/fashion-industry-carbon-unsustainable-environment-pollution/
https://www.wri.org/insights/apparel-industrys-environmental-impact-6-graphics
https://www.weforum.org/agenda/2020/01/fashion-industry-carbon-unsustainable-environment-pollution/
https://www.unenvironment.org/news-and-stories/story/putting-brakes-fast-fashion
https://www.unenvironment.org/news-and-stories/story/putting-brakes-fast-fashion
https://www.wri.org/insights/apparel-industrys-environmental-impact-6-graphics
https://www.wri.org/insights/apparel-industrys-environmental-impact-6-graphics
https://howtohigg.org/wp-content/uploads/2020/07/Higg-MSI-Methodology-July-31-2020.pdf
https://www.peta.org/issues/animals-used-for-clothing/leather-industry/leather-environmental-hazards/
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Through improved material selection and our partnership with leading suppliers that are creating 
new innovations in material selection and production processes, our aim is to become the 
leading luxury footwear brand that is inspiring a more sustainable future, for all workers 
involved in the global supply chain, for the environment and the future of human life on 
Earth. 

 

Impact and Environmental Performance Report 

 
To see our latest edition of our impact and environmental performance report, which includes 
environmental impacts of production and distribution and associated 110% offset carried out, 
you can find our latest report on our website. 

 

Relative Importance of Manufacturing on Environmental Footprint 
(Input Extraction and Production vs Assembly Production) 

 
While efficiencies emanating from innovations in the manufacturing and assembly process in 
the luxury footwear market is an important aspect of our goal of reducing our negative 
environmental footprint to near zero, selection and manufacturing of input materials, packaging 
and distribution remain of far greater importance with regards to this goal based on data from 
our Life Cycle Assessment studies. 
 
The relative impact of the manufacturing process for THSC’s footwear products on Global 
Warming Potential (GWP) is substantially lower compared to impacts of manufacturing on GWP 
for synthetic sneakers, as shown in a 2013 MIT study2. However, in the luxury footwear market, 
as opposed to the synthetic athletic footwear market, materials often serve as the key driver of 
carbon and overall environmental impact. As co-author Elsa Olivetti of the 2013 MIT study, 
Footwear’s (carbon) Footprint, stated in comparing athletic shoes to luxury shoes: 
  
“What stood out was this manufacturing burden being on par with materials, which we hadn’t 
seen in similar products. Part of that is because it’s a synthetic product. If we were looking at a 
leather shoe, it would be much more materials-driven because of the carbon intensity of leather 
production.”  
 
Given that a great number of luxury footwear products use animal leather (mainly from cows) as 
a primary material, due to the extensive environmental impact associated with cow leather as 
described by the Higg MSI Index, the input selection and manufacturing processes are weighted 
as of greater importance in the luxury shoe market as it stands today3. Additionally, the smaller 

 
2  Conducted in 2013 at MIT by the Materials Systems Laboratory, Kirchain and Olivetti found the manufacturing 
process was responsible for more than the-thirds of a running shoe’s carbon impact (measured in our tables and 
figures by the impact indicator GWP). The research team concluded that the reliance on coal as the dominant energy 
source in most shoe manufacturing facilities is a primary reason for such high carbon emissions figures associated 
with the manufacturing process. https://news.mit.edu/2013/footwear-carbon-footprint-0522  
3  More details regarding the Higg MSI Index individual scores for different shoe inputs can be seen in Appendix 
Figure 1. Cow leather has the greatest overall aggregate impact across all five Higg categories (global warming, 
eutrophication, water scarcity, resource depletion/fossil fuels and chemistry/ecotoxicity).  

https://aeranewyork.com/pages/lca
https://portal.higg.org/
https://news.mit.edu/2013/footwear-carbon-footprint-0522
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number of separate parts that must be manufactured to produce an end luxury shoe product 
compared to synthetic sneaker products also leads to a reduction in the relative impact of 
manufacturing on overall environmental impact compared to input material selection and 
manufacturing.4 
 
Based on data from our three Life Cycle Assessments (LCAs) to date5, we are able to more 
clearly understand the relative impacts (as a percentage) of the different phases of our footwear 
products on various environmental variables. The major categories that make up our footwear 
products include raw material processing, transport, manufacturing, packaging, and distribution, 
as shown in Appendix Table 1. The major environmental impact variables used in LCAs include 
Global Warming Potential (GWP), Ozone Depletion Potential (ODP), Acidification Potential 
(AP), Eutrophication Potential (EP), Smog Creation Potential (POCP) and Fossil Fuel Depletion 
(FFD). Further details about each impact indicator are described in Appendix Table 2. 
 
Table 1 below shows the relative contribution of the five major categories that encompass our 
footwear production on various environmental impact indicators. Given that the figures in Table 
1 assume 100% of product distribution via air freight, which is our sole mode of distribution from 
the factories to our distribution center at this time6, distribution maintains the highest percent 
relative impact on four of the six impact indicators and contributes the greatest average 
percentage of environmental impact. As our sales volumes increase, we will be shifting our 
distribution to ocean freight, both for environmental harm reduction and associated cost savings. 
 
Packaging contributes the second most average environmental impact, including the highest 
environmental impact on ODP and EP. Raw material extraction, processing and production is 
the third most impactful, with manufacturing of our products being the fourth most 
environmentally impactful. The values in Table 1 represent the average percent contribution for 
each stage of production across the main six impact indicators for all footwear styles produced 
to date. 

 

 

 

 

 

 

 
4  For example, our luxury shoes contain up to 17 distinct component parts that are then manufactured to produce a 
final shoe product. In the 2013 MIT Study (see footnote #1), an average of 65 component parts is cited as the 
average for synthetic sneakers.  
5  The three Life Cycle Assessments were carried out on May 28, 2019, September 11, 2019 and April 7, 2021. A 
new LCA is conducted upon a new product line being manufactured, to have clear measurements of the life cycle 
impact of each of our products, or upon a substantial change in the input material selection or production process of 
any given existing product line. The LCAs then serve as our baseline figures that are used for THSC’s 110% offset 
programs. All LCAs and associated environmental claims validation studies can be seen on our website at the 
following link: https://aeranewyork.com/pages/lca  
6  For more details regarding transportation and distribution, as described in our LCAs, see page 14, section 2.13 of 
the “Final LCA Report 1 May 28 2019.pdf” from our website here: https://aeranewyork.com/pages/lca  

https://aeranewyork.com/pages/lca
https://aeranewyork.com/pages/lca
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Table 1. Contribution Analysis Across Major Categories of Our Footwear Products. 

 
*Key assumption: 100% of product transported from factory to distribution center via air freight (as 
opposed to ocean freight). 
 
The key assumption of 100% product distribution via air freight has a substantial and significant 
effect on the percentage impact across the 5 main stages of our footwear. For reference, see 
Figures A2 and A3 in the appendix, which further illustrates the differential outcomes associated 
with ocean freight vs. air freight. 
 

Material Selection, Manufacturing and Associated Environmental 
Impact 

Higg Materials Sustainability Index (MSI) Methodology 

Given that the input materials selected, and the associated production and manufacturing 
processes of such inputs, represent the category of greatest environmental impact associated 
with luxury shoe production7, the Higg MSI (Material Sustainability Index) provides additional 
insight into differing impacts of the main materials used in our shoe production compared to 
industry standards.  
 
Figure 1 describes the relative negative environmental impact associated with Polyurethane 
(PU) synthetic leather vs. cow leather, as determined by the Higg MSI. PU synthetic leather, 
which represents the largest share of many of our shoe lines as a function of total weight in 
grams (excluding packaging), is most notably substantially lower compared to cow leather with 
regards to water usage (water scarcity) and eutrophication. 
 
Based on Higg data, the use of PU synthetic leather, which for our products primarily come 
through its use in the outer material and lining components, reduces freshwater usage by 
95.8%, while PU synthetic leather also has a lower environmental impact on all other impact 
indicators. Eutrophication, for example, which is caused by excess nutrients that often emanate 

 
7  As shown in Appendix Figures A2 and A3, when ocean freight is used as the primary mode of transport, input 
material extraction, processing and production become the greatest environmental contributor.  
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from manure associated with animal feed operations8, is reduced by 97.7% through the strategic 
replacement of traditional cow leather with PU synthetic leather.  
 
Additionally, Global Warming Potential is reduced by 77.2%, chemistry (ecotoxicity9) is reduced 
by 78.8% and fossil fuel depletion by 18.6%. 
 
Figure 1. Polyurethane (PU) Synthetic Leather v. Cow Leather, Higg MSI Scores. 

 
*All values calculated from the Higg Materials Sustainability Index product tool. 

Waste 

 
While leather industry estimates of waste associated with the natural imperfections of animal 
leather ranges around 15% (known as cutting loss), other research suggests a far more 
substantial figure. Sivaram and Barik, (Energy from Toxic Organic Waste for Heat and Power 
Generation, 2019, Pages 55-67) in their study of waste in animal leather conclude only 20% of 
raw material leather yields a finished leather product, with more than 60% of the raw material 
being returned as solid and liquid waste, including the highly carcinogenic heavy metal, 
chromium. With a minimum of 60% of raw material animal leather inputs being wasted, coupled 
with the heavy metal pollution associated with such waste, the strategic use of synthetic leather 
alternatives, particularly ones where a greater percentage of material is obtained from 
renewable sources, the differential waste produced is substantial.  
 
For synthetic leathers, such as PU synthetic leather, given the uniformity of the product, far less 
waste is generated during the production processes as compared to other leathers such as cow 

 
8 See: https://www.wri.org/our-work/project/eutrophication-and-hypoxia/sources-eutrophication  
9  For greater details regarding the Higg MSI’s chemistry impact framework, see page 42 of the “Higg Materials 
Sustainability Index (MSI) Methodology '' published version from July 31, 2020. 

https://portal.higg.org/
https://www.sciencedirect.com/science/article/pii/B9780081025284000055
https://www.wri.org/our-work/project/eutrophication-and-hypoxia/sources-eutrophication
https://howtohigg.org/wp-content/uploads/2020/07/Higg-MSI-Methodology-July-31-2020.pdf
https://howtohigg.org/wp-content/uploads/2020/07/Higg-MSI-Methodology-July-31-2020.pdf
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leather10. On average, based on data provided to us from our shoe manufacturing partners, we 
estimate 8% material used to make our shoes is wasted. 
 
Our shoe manufacturing partner, VP Shoes, a leading manufacturer of luxury footwear based in 
Veneto, Italy, has also stated that THSC’s shoe manufacturing process creates far less waste 
compared to luxury footwear standards. Corporate administrator of VP Shoes, Valter Poletto, 
states “due to the uniformity of these man-made materials (non leather, 100% vegan materials 
sourced in Italy) we immediately noticed that the materials waste for these shoes was on 
average 10%, which is at least 50% less than the typical waste for cow leather-based 
materials.” 
 
Poletto continues by stating “in cooperation with THSC, we have implemented certain 
production process changes – such as the cutting of the material, and the use of smaller pieces 
left over from the cutting – that have resulted in a decrease of the average material waste by 
20%. Thus, on average, today we estimate that only 8% of the material used to make the AERA 
shoes is wasted, compared to an industry average for cow leather material waste of 20-25%.” 

Renewable Energy 

Given the energy demand required for shoe production, we strategically chose a primary 
supplier partner (which produces our primary material supplier for bio-based eco-synthetic 
leather and associated products used in our outer materials and lining) that leverages green, 
renewable energy. Coronet SpA, based in Milan, Italy, has installed four photovoltaic plants, 
which produces 1.4 million kWh of solar energy per year, leading to a CO2 emissions reduction 
of 1.02 million kg on an annual basis.  

 

 

 

 

 

 

 

 

 

 

 

 
10  Our Life Cycle Assessments include information on average Non-hazardous waste disposed per pair of shoes for 
every shoe line, which can be viewed at the following link: https://aeranewyork.com/pages/lca  

https://coronetspa.it/en/company/philosophy/
https://aeranewyork.com/pages/lca
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Appendix 

 
Figure A1. Higg MSI Score, Per Material 

 
 
Cow leather maintains the highest total Higg MSI score when the five major categories are 
aggregated. Cow leather, a primary input material to most luxury shoes with an average of 1.7 
square feet of leather being used per pair of shoes, scores particularly high with regards to 
negative impacts on Global Warming Potential, Eutrophication, Water Scarcity and Chemistry. 
Eutrophication is the category where cow leather has the greatest negative differential effect on 
the environment compared to other input materials, with a Higg score of 77.4. For comparison, 
the next closest scores are 21.6 for pig/goat leather and 17.6 for cotton fabric.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://portal.higg.org/
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Table A1. Modules and unit processes included in scope for THSC footwear production. 
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Table A2. Impact Indicators and Mechanisms 
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Figure A2. Impact Indicators for Each Stage Of Production, with Ocean 
Freight.

 
 
Figure A3. Impact Indicators for Each Stage Of Production, with Air 
Freight.

 
 
As shown in Figures A2 and A3, air freight drastically increases the relative environmental 
impact contribution of distribution across all impact categories. When ocean freight is used as 
the primary distribution mechanism, raw material extraction, processing and production 
becomes the greatest contributing factor to the various environmental impact indicators, on 
average. Values in Figure A2 and Figure A3 are taken from our April 7, 2021 Life Cycle 
Assessment carried out by SCS Global Services. As volume of shoe production increases, and 
as ocean freight shipping logistical challenges associated with the Covid19 pandemic and 

https://aeranewyork.com/pages/lca
https://aeranewyork.com/pages/lca
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associated maritime shipping backlogs reduce, we plan to shift to ocean freight as our primary 
mode of distribution. 
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