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Analysis Overview

A The objective of this study is to compare the impact of Bhumi organic and sustainable clothing and bedding against clothing made using
comparable conventional fibers. The findings of the study are intended to be used as a basis for communication and future process
improvements. The primary audience for this study is Bhumi, its investors, and customers.

A This cradle-to-gate comparative life cycle inventory (LCI) encompasses the following upstream processes of apparel manufacture:
farming, raw material acquisition, fiber manufacture, fabric manufacture, apparel and bedding manufacture and transportation in
between production facilities and to warehouse. All the relevant life-stages of sustainable and conventional fabrics are analyzed to
estimate the net impact savings across three key metrics: GHG emissions, primary energy use, and blue water consumption.

Scope of study

A Thisis a cradle-to-gate comparative life cycle inventory study
A Functional unitis 1 kg of apparel for each of Bhumi’s and comparative conventional fabric types.

A The fibers analyzed from Bhumi are organic cotton and recycled polyester. These are compared with regular cotton and virgin
. polyester respectively.

A The study examines Bhumi’s manufacturing in India and compares it with conventional global manufacturing.
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Analysis Overview (cont.)

The following blends were analyzed:

Bhumi fibers Conventional comparison

Blend 1
Blend 2
Blend 3
Blend 4
Blend 5
Blend 6

Blend 7

100% organic cotton
95% organic cotton/ 5% spandex
92% organic cotton/ 8% spandex
78% organic cotton/ 22% spandex
60% organic cotton/ 40% RPET
57% organic cotton/ 38% RPET/ 5% spandex

55% organic cotton/ 37% RPET/ 8% spandex

100% conventional cotton
95% conventional cotton/ 5% spandex
92% conventional cotton/ 8% spandex
78% conventional cotton/ 22% spandex
60% conventional cotton/ 40% polyester

57% conventional cotton/ 38% polyester/ 5% spandex

55% conventional cotton/ 37% polyester/ 8% spandex




Analysis Overview (cont.)

Other data
A Average electricity grid for India is used to model Bhumi manufacturing.

A Transportation distances were modeled using Bhumi inputs, Ecoinvent (2017) and GaBi 8.7 (2018) databases based on manufacturing
plant locations.

Data Audit

A Nointernal or external audit of resource utilization data provided by Bhumi was performed by Green Story for this study. It is assumed
that data provided by Bhumi and its suppliers is factual and accurate.

Critical Review

A No third-party critical review has been performed for this study.



Key Assumptions

Overall Fabric Assumptions

All apparel analyses have a system boundary from cradle until factory gate.
Transportation is included between all production plants until warehouse storage.

Knitting and weaving are considered for apparel production while bedding and other textile as considered as weaved, based on
Bhumi proprietary data.

Only non-biogenic carbon dioxide equivalence (CO2e) is taken into account for all fabrics in this analysis as it is assumed that all
biogenic CO2e stored in the apparel will be released back to the environment at end-of-life.

The same yarn, fabric and apparel production inputs are considered for both Bhumi and conventional material production.
All energy sources for Bhumi (electricity, diesel, thermal energy and light fuel oil) are taken for India.

Conventional energy (electricity, steam, light fuel oil, thermal energy and diesel) is taken as a distribution based on Quantis
(2018). Thermal energy and steam is also assumed to be from 50% hard coal and 50% natural gas.

Cut & Sew electricity was not taken into account due to ambiguous data.

The primary energy demand indicator states the impact for non-renewable energy sources.




Key Assumptions (cont.)

Overall Fabric Assumptions

+ Yarn production for knitting includes the spinning of fibers into yarn and includes all subprocesses; blowing, cleaning, combing,
carding, groving, and winding. Input requirements are taken from Hasanbeigi (2014) and Kog & Kaplan (2007).

+ Circular knitting was assumed as stated in McCann et al., 2009 and input requirements taken from Van der Velden et al. (2014) and
Cotton Inc (2012).

+ Weaving process includes sizing and warping, weaving and sanforizing with inputs requirements from Van Eynde (2015) and
Cotton Inc (2012).

+ Sanforizing inputs are calculated with the assumption of material weight as 170 gsm (ARKET, 2018).
+ All materials are assumed to be fabric dyed.

+ All dyeing processes are used from GaBi 8.7 (2018) and adapted to India by changing all energy grids, or using a global energy
distribution as outlined in Quantis (2018).



Key Assumptions (cont.)

Overall Waste Assumptions

Yarn Production (Cotton) 12%
Yarn production (RPET) 9%
Knitting 2%
Weaving 3%
Dyeing 3%
Cut & Sew (Bedding) 4%

Cut & Sew (Apparel) 15%




Key Assumptions (cont.)

« Conventional cotton farm to ginning transportation is included but exact distance is not disclosed by GaBi 8.7 (2018).

+ Conventional cotton textile and apparel is assumed as 60/40 mix of air freight to ocean freight, from ratios derived as per the
Global Air Transport Association.

+ Transportation distance assumptions:

__ locaions | km Locations _km

Bhumi Conventional:
Farm to Ginning (Truck) 30 Farm to Ginning -
Fiber to Yarn (Truck) 500 Fiber to Yarn 500
Yarn to Fabric (Truck) 0 Yarn to Fabric 500
Fabric to Cut &Sew (Truck) 500 Fabric to Warehouse (Ship + Truck) 12133
Cut & Sew to Warehouse (Ship + Truck) 9927.3 Fabric to Warehouse (Plane + Truck) 9487
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Organic cotton vs conventional cotton
Comparative impact
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Key Assumptions

Farming and ginning inputs inventory for various organic cotton growing regions in India has been adapted from PE International
(2014).

Neem kernel, leaves extract, and tricoderma upstream impacts are not considered as they are of insignificant impact.
Infrastructure creation like shed, trailer and tractor are not considered.

Heavy metals amount in soil are taken from the United States, Lubbock region and calculated with soil erosion rates in India.
Soil carbon sequestration is not considered as to align to the PE International (2014).

Cotton fabric is dyed with reactive dyes.

Economic allocation was used to assign burden between organic cotton linters and fibre for the ginning process

Proportions of various India regions for organic cotton cultivation were taken as follows:

Andhra Pradesh 33%
Odisha 33%

Maharashtra 34%




System Boundary

Organic cotton Conventional cotton
Cultivation Cultivation
Fibre Manufacture | Fibre Manufacture
r Yarn Manufacture e Yarn Manufacture
5 5
= Fabric Production S Fabric Production
- | O
Dyeing & Finishing | ! Dyeing & Finishing
Cutting & Sewing Cutting & Sewing
Warehousing Warehousing
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comparative LCI (per kg of apparel)

Net impact difference between organic cotton and conventional cotton

Per kg of fabric “ Conventional cotton | Percentage lower

GHG emissions kgCO2e 12.5 19.5 36%
Water consumption litres 384 2935 87%
Energy MJ 131 223 41%

Net impact equivalence (difference between organic cotton and conventional cotton) per kg of apparel

26.8kms | 289.8 days %4  1965.9 bulbs
= of driving of drinking water - B powered for an
©—L© - \ ST

==/~ emissions avoided -/~ conserved - hour
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global comparative LCI (per kg of apparel)

Net impact difference between organic cotton and conventional cotton

Per kg of fabric “ Conventional cotton | Percentage lower

GHG emissions kgCO2e 11.3 17.7 36%
Water consumption litres 347 2650 87%
Energy MJ 118 203 42%

Net impact equivalence (difference between organic cotton and conventional cotton_

_(L -®_ emissions avoided i @‘ conserved '—’g: -

@ GreenStory f




