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Preface
Leather product that we wear today is polluting our world. However mushroom can
save it. In 2012 we are start selling gourmet mushroom in small village in Indonesia.
MYCL co-founder that coming from various background, architect, biotech, economy,
wondered the possibility to bring mushroom technology beyond then just a food.
in 2015 we did a research to develop mushroom composite for building material. in
late 2017, our friend that own sneaker brand ask, can we use it as shoes material? After
several months, we successfully develop leather like material from mushroom called
MYLEA™.
Starting from our humble gourmet mushroom beginning in the small village now we
want to bring this technology to the biggest polluter in the world, fashion.
Demand to have low impact leather in fashion industry is raising. MYCL conduct green
house gases as part of our transparency eﬀort, and accurate impact calculation of
our product. We are grateful to have continuous partnership with Decorum Group that
provide pro bono consultation to help us measure Green House Gasses (GHG) since
2019. We are also getting various insights from World Resources Institute (WRI). These
support helps valuable capacity building for MYCL team.
This year, we learn many things. COVID-19 gives signiﬁcant impact to our production.
Total output production is 40% lesser than 2019 due to work from oﬀice restriction. In
the same time total GHG emission is 81% reduced.
We want to Infuse the spirit of sustainability in collaboration. Hopefully this transparent-ability can helps brands, and designers transition to circular economy by creating
more responsible product that allows people saving the environment start from their
closet.
Adi Reza Nugroho
CEO of Mycotech Lab (MYCL)
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Executive Summary
This report is based on Mycotech Lab (MYCL) GHG Measurement for period 1 March
2020- 28 February 2021. It is a continuation of the previous GHG Measurement period
2019-2020 (baseline period). MYCL is a biotech company that produces mycelium
leather (MYLEATM) and mycelium board composite (BIOBO). In this year report, the
organizational boundary is limited to Mycotech Ecofactory for manufacturing both
MYLEATM and BIOBO.
MYCL has disclosed Scope 1 and Scope 2 emissions totals on an operational control
approach to boundaries. We calculated an estimate for the emissions arising from
indirect sources other than Scope 2 emission. The emissions factors are mostly collected from the IPCC 2006 Guidelines for National Greenhouse Gas Emissions
Inventories for Indonesia or using the default emission factors. The reporting period of
2019-2020 has been re-calculated as the calculation methodologies have been
updated and required to be the same method as reporting period of 2020-2021.
Total emissions of MYCL for this period is 24.66 tCO2-e. Scope 1-2 emissions is 14.60
tCO2-e. While for Scope 3 is 10.057 tCO2-e. Scope 1 contributes to 7.49% of total emission while scope 2 contributes to 51.71% of the total emission. Scope 3 contributes to
40.8% of the total emission.
The GHG Performance Indicator per product for MYLEATM and BIOBO are 0.131 and
0.985 tCO2-e/m2 respectively.
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MYCL 2020 - 2021 Highlight

44%

Scope 2 Electricity usage reduction

81%

Total GHG
emission reduction

Scope 3
Business Travel
Reduction 90%

MYCL Awarded
Solar Impulse
Eﬀicient Solution
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Introduction

This report is the annual greenhouse gas (GHG) emissions inventory report for Mycotech Lab (MYCL) period 1 March 2020- 28 February 2021. The inventory is a complete
and accurate quantiﬁcation of the amount of GHG emissions that can be directly
attributed to the organisation’s operations within the declared boundary and scope
for the speciﬁed reporting period.
The inventory has been prepared in accordance with the requirements of the Greenhouse Gas Protocol: A Corporate Accounting and Reporting Standard (2004) by
MYCL team. As for the GHG calculation and analysis is conducted by Decorum
Group.
1.1

Statement of Intent

This report is a part of Mycotech Lab’s commitment to measure and manage
our emissions and a continuation of the previous GHG Measurement period
2019-2020.
1.2

Organization Description

Mycotech Lab (MYCL) is a biotechnology start-up company that develops
bio-based material in Bandung, West Java, Indonesia since 2015. Our objectives
are to grow material using mushroom mycelium as a natural adhesive. We are
actively collaborating with local mushroom farmers to produce sturdy, lightweight products from strong, organic ﬁbers that are formed into custom shapes:
BIOBO boards (a binderless board using mushroom mycelium as natural adhesive), and MYLEATM (a leather-like material which fully grown using mushroom
mycelium). MYCL utilizes agricultural waste and turns them into materials. With
a variety of material characteristics, mycelium material potential is endless.

2.0

Boundaries

Organisational boundaries were set with reference to the methodology described in
the GHG Protocol standard. The GHG Protocol allows two distinct approaches to
consolidate GHG emissions: the equity share and control (ﬁnancial or operational)
approaches. We used an operational control consolidation approach to account for
emissions.

x

1

GHG Measurement Report

2021

Organization Boundary

2.1

There were two operational sites for MYCL, the MYCL; Ecofactory for
manufacturing the products and Shared Oﬀice for administrational works. For
this report period, the organizational boundaries for MYCL are limited only to
MYCL: Ecofactory. The Shared Oﬀice that has been reported in the last year
report has been omitted for this period because of Covid-19 Global Pandemic
situations that made no operational activities in the oﬀice.
Operational Boundary
The operational boundary from MYCL data activities:
2.2

The operational boundary from MYCL data activities as adapted from the GHG
Protocol, were classiﬁed under the following categories:
Direct GHG emissions (Scope 1): emissions from sources that are owned or
controlled by the company. In MYCL, it generated from purchased natural gas
for cooking, etc, and HVAC systems.
Indirect GHG emissions (Scope 2): emissions from the generation of purchased electricity consumed by the company. In MYCL it generated from purchased electricity used within the Eco-Factory site.
Indirect GHG emissions (Scope 3): emissions that occur as a consequence of
the company’s activities but from sources not owned or controlled by the
company. In MYCL it generated from solid waste and wastewater during production activities, business travel, and fuel usage for MYCL’s employees.
3.0

Methodology
Scope 1 Emission
Scope 1 emissions are calculated from 3 diﬀerent sources: LPG, refrigerant
leakage. IPCC 2006 Guidelines for National Greenhouse Gas Emissions
Inventories for Indonesia is used as a reference.
3.1

Scope 2 Emission
Scope 2 emission is calculated from electricity usage with ‘GRK Energy Sector
2018’ is used as a reference for the Emission Factor.
3.2
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Scope 3 Emission

The World Resources Institute (WRI) Technical Guidance for Calculating Scope
3 Emissions is used as a reference. Scope 3 emissions in MYCL are categorized
into 5 diﬀerent emission sources:
a.
b.
c.
d.

Fuel (Category 3, Fuel and Energy Related Activities),
Solid waste (Category 5. Waste generated in operation),
Wastewater (Category 5. Waste generated in operation),
Staﬀ traveling (Category 6. Business Transport and Category 7. Staﬀ
Commuting)
Vendor delivery transport (Category 9. Downstream Transportation and
Distribution).

e.

The decision tree is used for selecting the calculation method for emissions
from waste generation. The waste-type-speciﬁc method is used to calculate
the emissions of solid waste while the average-data method is used to calculate the emissions of wastewater. The distance-based method is used to calculate the emissions from the business travel activities and fuel consumption. The
emissions factors are mostly collected from the IPCC 2006 Guidelines for National Greenhouse Gas Emissions Inventories for Indonesia or using the default
emission factors.
4.0

Change from Prior Reporting Period

The reporting period of 2019-2020 has been re-calculated as the calculation
methodologies have been updated and required to be the same method as reporting
period of 2020-2021.
Table 1: Changes between Two Reporting Periods (2019-2020 & 2020-2021)

GHG Emissions Reporting Area

Details of Change

Scope 1 (Fuel) to Scope 3

In reporting period 2019-2020, the emission source
fuel is included in Scope 1. For reporting period
2020-2021, it is moved to Scope 3 emission source.

Scope 3 (Airplane) IPCC to ICAO

In the prior reporting period, the airplane emission
from business travel was calculated by using the
emission factor obtained from IPCC. This year, the
airplane emission is calculated using a diﬀerent
method from the International Civil Aviation
Organization (ICAO).

Scope 2
Ex-Ante)

emission

x

factor

(Ex-Post

to

Emission factor to obtain scope 2 emission is
changed from Ex- Post to Ex-Ante of Jamali grid.
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Data Collection

The GHG activity data included in this inventory were identiﬁed with reference to the
methodology in the GHG Protocol standard. Table 2 gives an overview of how data
were collected for each GHG emissions source, the source of the data and an explanation of any uncertainties or assumptions.
A calculation methodology has been used for quantifying the emissions inventory
using emissionssource activity data multiplied by emission factors. Emission factors
were sourced from the Indonesian Ministry of Energy and Mineral Resources and Ecometrica: The Deﬁnitive Emission Factor Database.
Table 2. GHG emission data sources included in the inventory.
GHG Emission Source

GHG emission
level scope

Data Source

Data Collection
Unit

Uncertainty
(description)

LPG

Scope 1

Purchase records.

kg

It is assumed the records are
complete and accurate.

HCFC-32 (R-32)

Scope 1

Online product speciﬁcation
documents downloaded
from suppliers’ website.

kg

It is assumed the documents
are complete and accurate.

Electricity

Scope 2

Consumption report
monitored by Energy
Monitoring System (EMS).

Petrol (not included in scope 1
or scope 2)

Scope 3

Purchase records.

Upstream transportation and
distribution

Scope 3

Waste generated in operation

kWh

It is assumed the
supplied
complete
accurate data.

EMS
and

L

It is assumed the records are
complete and accurate.

Correspondence with
vendors.

km

It is assumed the vendors
have supplied a complete
and accurate record.

Scope 3

Management records.

kg, L

It is assumed the records
(solid and wastewater) are
complete and accurate.

Business travel

Scope 3

Travel provider annual
activity report (obtained via
our team).

km

It is assumed data source
represents a complete and
accurate account of all travel
activity. The organisation has
a rule that all staﬀ must
inform booking orders to
General Aﬀair department.

Employee commuting

Scope 3

Staﬀ commuting survey.

km

It is assumed the data source
is
an
appropriate
representation of activity.

x

4

GHG Measurement Report

6.0

2021

Calculation Results
6.1

Total GHG Emission Period 2020-2021

Figure 1 and table 2 provide GHG emissions measurement occurring across the
organisation. The total emission of each scope is reported in tonnes of CO2-e
(tCO2-e)
Figure 1. GHG Emissions by Scope
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Table 3. Emission Sumarry
CO2

N2O

HFCs

PFCs

SF6

TOTAL
tCO2e

Scope 1

1.85

0.027

0.003

-

-

-

1.85

Scope 2

12.75

-

-

-

-

-

12.75

Scope 3

1.96

8.093

0.005

-

-

-

10.06

16.56

8.120

0.008

Total

6.2

CH4

24.66

GHG Emissions Comparison

After calculation corrections, total GHG emissions from the period 2019-2020
are 128.982 tCO2e, with 23.342 tCO2e for Scope 1 & 2 emission and 105.64 tCO2e
for the Scope 3. Table below is the comparison results between 2 years GHG
Reporting Period of 2019-2020 and 2020-2021.
`
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Comparison of Emissions
140
GHG Emissions (tCO2e)
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Figure 2 Scope 1, 2 and 3 Emissions comparison between two reporting periods

The ﬁgure 2 shows that the total GHG emissions are decreasing for 81% from
the eﬀect of Covid-19 pandemic since early 2020, which limit the activities and
products manufacturing in MYCL: Ecofactory. However the Scope 1 emission is
increasing 73%. Due to the increase use of LPG. The Scope 2 emission from purchased electricity is decreasing 44%. This is due to the absent use of shared
oﬀice since March 2021. The scope 3 is also decreasing 90%, due to signiﬁcant
decrease of staﬀ traveling (business travels), vendor delivery transport, fuel,
and electricity from the shared oﬀice.
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GHG Performance Indicator (GPI)

GHG Performance Indicator is used to compare MYCL product performance. It measures the quantity of GHG emitted for each m2 of production based on the reporting
period. GPI could assist MYCL to improve performance for future implementation.
Table 4. MYCL GPI

MYLEATM

BIOBO

Production

70.97

15.60

GHG Emissions (tCO2-e)

9.286

15.36

Total GPI per production

0.131

0.985

8.0

QA, QC, Uncertainty, and Veriﬁcation

The Quality Assurance and Quality Control have been conducted internally by MYCL
sustainability team and Decorum Group via checking and reviewing the GHG measurement spreadsheet calculations and reports. No external veriﬁcations are conducted for this reporting period. However, WRI Indonesia team has provided some
clariﬁcation and conﬁrmation on some points related to operational boundaries of
MYCL and GHG measurement methodology.
9.0
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Appendix: GHG Emissions Factor
Further GHG emission factors are available on:
(1) https://emissionfactors.com
(2) https://gatrik.esdm.go.id/assets/uploads/download_index/
ﬁles/acb83-nilai-faktor-emisi-grk-sistemketenagalistri
kan-2018_new.pdf
(3) https://www.icao.int/environmental-protection/CarbonOﬀset/Pages/default.aspx
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