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Benefits of the bio-cycle
Case: MOSO bamboe
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MOSO International BV | TU Delft
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Continuous Deforestation

* Mostly In tropical regions, severe effect on

— Biodiversity
— Carbon sink degradation — climate change

— Erosion

Annual change in forest area by region, 1990-2010

Scale
1 millin ha

Net loss Net gain
i 1990-2000 i 1990-2000
. 2000-2010 (million hasyr) . 2000-2010
[ Africa [ asia [ europe [C] North and Central America [[] oceenia [ south America
®

Source: FAO Global Forest Resources Assessment 2010
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Chinese bamboo reforestation
i M) 4 0,3 mio hectares / year
7 Tl . R = 300 mio. tons CO2
f‘g‘ ‘ ek = Annual energy consumption 75 mio. households
PN AL,




Low durability in outdoor circumstances

1-4-2025






Thermally modified bamboo strips
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MOSO Product Groups

bamboo
panels
bamboo unlimited
outdoor solutions
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Headoffice Akzo Nobel
Group A




PWC Barcelona
BAAS design
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Stadskantoor Utrecht
Kraaijvanger architects
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Venco campus
(Breeam Excellent)
Eersel, the Netherlands

design: Ad van de Ven
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BMW Dashboard




Green Credentials over Life Cycle

For full picture of environmental impact:
* Analyse complete life cycle from ‘Cradle till Grave’:

¥ —in

growth production

O %

end of life use
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easuring Environmental Impact: LCA

* INBAR Technical Report no. 35 - presented at COP 21
* moso.eu/lca

INBAR Technical Report No. 35

Technical Report No. 35

Eco-costs aver Ife cycle (€/ kg product)

The Environmental Impact
of Industrial Bamboo Products H

Bt rosen
# s Dty e, Y
8 b e, M

Life-Cycle Assessment and Carbon Sequestration

P van der t, D 1G tisncer, PhD B e faking
B G\ @ Ly e‘

Figure 14: Eco-costs over life cycle (kgCO2eq / kg product), for various industrial bamboo
products based on different production technologies.

If we look at the process categories we can make the following conclusions from an
environmental point of view:

- Energy consumption in processmg the industrial bamboo products provides the
largest ¢ ibution to the impact, being ible for 36 - 53%
(eco-costs) and 52-63% (carbon footprint) of the total eco-burden. Since the bamboo
processing facilities in general use biomass (bamboo waste) for heat, the energy is
only electricity from the local grid. This electricity iwm the grid might be replaced by
electricity from a combi power boo waste is
available) at the production facility, or on-site production of solar energy.

ines Changements Chesataues 2013

Figure 15: Carbon footprint for electricity consumption over life cycle (kgCO2eq / kg product),
in this case for a 3ply carbonized solid bamboo panel.

life-cycie Assessment and Carbon Sequestration »




Environmental Product Declaration - EPD

« EPD’s (EN 15804) available for MOSO Bamboo Products:
« MOSO Bamboo X-treme
« MOSO Density® products
« MOSO laminated bamboo products

* WWW.MO0SO0.eu/epd

_CAPENM 5 _CAPEM

Cyele Assesment rocedse for Eco mpocts of Mateaas Cycie for e o Mat « ot <oy of Navweay

MOSO Intemational BV ) MOS0 Sesernations B
Adam Smithweg 2 S 2 Adam Smstweg 2
1689 ZW Zwaag, the Nethertands 1689 ZW 2 N 1689 ZW 2wasg, the Netheriands

3 2 Environmental Product Declaration
Environmental Product Declaration




LCA & Carbon Footprint - Results

« Compared to other commonly used building materials
« Carbon footprint per cubic meter material

Flattened bamboo ‘

(MOSO bamboo

forest) Carbon footprint over life cycle (CO2 e / m3)

R0 32423

3000 —
2500 —
2000 —

SWB indo@i (High '

Density B 10000 ]
5000 o 2904 |

We N o | 613 220 484 141 334 4 | 554 _
‘( OSO 1»1 D00 Flattened Plybamboo SWB SWB  European Meranti Meranti PVC  Reinforced Steel  Aluminium
—~ -5000 | bamboo indoor outdoor softwood plantation natural forest concrete

« MOSO materials & softwood outperform hardwood, plastics & metals
«  MOSO Bamboo Forest most sustainable option available r'rbo
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Not even taking into account:

« Annual yield
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Regular Teak European Oak Scots Pine Western Red Cedar Moso bamboo Guadua bamboo

« Additional growth related environmental benefits vs wood:
— annual harvesting provides better growth > no deforestation
— reforestation on degraded land possible
— short establishment time
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Bamboo and the
Circular Economy

o bamboo
products



Circular Economy

Source: Ellen MacArthur Foundation ‘

ECONOMY

TAKE > MAKE > DUMP

TECHNICAL & BIOLOGICAL
NUTRIENTS MIXED UP

ENERGY FROM FINITE SOURCES

TECHNICAL
NUTRIENTS

ECONOMY
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Abiotic Resources: Reserves
— Copper: ~60 years ®
— Zinc: ~45 years
1-4-2025 — Tin: ~30 years




Benefits of the biocycle
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Benefits of the biocycle

- Low embodied energy e, an, * High embodied energy

........
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Benefits of the biocycle

Low embodied energy
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Benefits of the biocycle

Low embodied energy
No waste problem

cradietocradie

Tochaical Nutriants

Production

High embodied energy

Not bio-degradable — if
recycled considerable
energy demand




Benefits of the biocycle
e

cradietocradie

Low embodied energy Lem Man_ * High embodied energy
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Number of people living worldwide since 1700 in billions
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1 m3 of bamboo =
15 window frames
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20 m3 of bamboo =
300 window frames

Sustainably grown on
1 hectare per year!

=only 2 soccer fields!
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BONN CHALLENGE

on forests, climate change

“w=s" for Forest and Landscape Restoration S

degraded land by

<7 A World of Opportunity REEGEEREE

FOREST AND LANDSCAPE RESTORATION
OPPORTUNITIES

. Wide-scale restoration

OTHER AREAS

Agricultural lands
. Recent tropical deforestation
. Urban areas

Enroct withat it ractaration noode

WoRLD B South Dakota L frir e
RESOURCES \ Universi ‘ IUCN urd Reabiorsichartme
INSTITUTE = atare University >

OFOR  Forestry Commission
Mosaic restoration
: Remote restoration



Bamboo Growing Area
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o ECOPLANET BAMEOO CENTRAL ANERICA, v

Keyword Name, ID or Proponent

Kaart  Satelliet

Country
All
Argentina
Australia
Belize
Bolivia

Sectoral Scope

1 y (renewable/non-renew:

2 distribution Kaartgegevens 82016 Google Afbeeldingen ©2016 DigitalGlobe. Landsat, U.S. Geological rvey | Gebruiksvoo aaden
3. Energy demand

4. Manufacturing industries EcoPlanet Bamboo's project is a reforestation project,utilizing native bamboo, Guadua aculeata, for the regeneration of degraded pas lands on the Atlantic coast of
5. Chemical industry Nicaragua. The project has already reforested 1,365ha of degraded land, with another nderway. The project is designed to provide timber manufacturing

industries with a sustainable alternative fiber, ther: [ re g pressure on natural forests. In addition to VCS and CCBA, ectis certified und

for sustainable forest management.
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BONN CHALLENGE

on forests, climate change

“w=i for Forest and Landscape Restoration Qe

degraded land by

<7 A World of Opportunity REEGEEREE
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bamboo / year

residential villas
170 m2
: {14, (100 m3 bamboo)
high rise buildings L o B ——
5000 m2 P ppt o ;

A = s S 4 . ®°  social housing
(2750 m3 bamboo) P ; 2 - ' 40 m2

(20 m3 bamboo)

Bamboo reforestation

1 ha = 1000 tonS COZ countr;.r 4 | CO, emissions (kt) in 2014171 & | Emission per capita (t) in 2014 &
. World 35,669,000 50
500 mio hectares = 500.000.000 ktons CO2 —rer 10,540,000 e

* Worldwide CO2 emissons 2014 = 35.669.000 ktons CO2
(15 times less)

B= United States 5,334,000 16.5

3,415,000 6.7

I Eurcpean Union

ANNUALYIELD (M3/HA)

FOREST AND LANDSCAPE RESTORATION
OPPORTUNITIES

. Wide-scale restoration

OTHER AREAS

Agricultural lands
. Recent tropical deforestation
. Urban areas

Enroct withat it ractaration noode

Mosaic restoration
Remote restoration
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