2G Ethanol

- Addressing energy security and
creating high value economies from
agricultural waste in the Philippines

Local Innovation Capacity
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Novozymes (NZ2Z) is the world market leader in X
industrial enzymes and microorganisms - O e ines
Dedicated 2G teams in China and Asia Pacific
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e 14% of revenue R&D reinvested

* Enzymes constitute >90% of turnover

+ ~ 7,000 employees in 30 countries
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+ > 6,500 granted patents & pending patent applications

* More than 700 products used in 130 different countries in > 30

" | 4
different industries t4

« Listed on the Nasdag OMX, Nordic stock exchange

» Was founded almost 100 years ago and ‘The Global 100 List’ rank us to be
around for another 100 years...

+ =50% market share in supplies of enzymes for industrial use




Enzymes enable the release of sugars from
complex plant structures (lignocellulose) used

in 2G ethanol production
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Enzymes are key to
effective and cost efficient
ethanol production,
releasing C5 and C6 sugars
from the biomass

C5 and C6 sugars are the
main inputs to producing
cellulosic ethanol

During the fermentation
process, yeasts convert the
sugars into ethanol

Lignin is typically used
for generating steam and
power



Commercial-scale 2G (ethanol) production
in Italy more than a year ago, so reduced
technology risk

Enzymatic hydrolysis is now the technology of choice for all currently commercial 2G operations
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*Currently 5 commercial-scale plants are operating worldwide




The pre-treatment process for 2G Ethanol is the novozymes™
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same as for 2G sugars
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* The process to have commercially viable fermentable sugars at acceptable purity levels at scale is estimated to take another 3-5 years 4



Southeast Asia has become the ‘last frontier’ for ——
2G commercialization Y

Rethink Tomarrow

N In operation

&l -
2015 In construction
NZ supply

Commercial-scale 2G ethanol plants in operation or under construction by region (2014)
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Another 20-25 concrete projects worldwide await investment decisions within the next 12 months
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Despite an abundance of biomass in Asia, — e
feedstock security of large volumes will eventually
attract downstream industry to partner and invest

There is an abundance of feedstock in the Mobilization costs vary
APAC region based on many factors
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Biomass access and security are the most critical .

enablers for downstream investment
| ILLUSTRATIVE
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... Biomass
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expensive

Government support

... and
government
support will
dwindle




Biomass mobilization challenges present an ) X
opportunity in each market for ‘local innovation O At oo
capacity’ to deal with supply chain & logistics

Biomass ownership throughout Asia is typically very fragmented
and dispersed

= The agricultural industry is extremely fragmented, predominantly made
up of small holders where mechanization is not very common

= Rice, wheat, palm oil mills are usually owned by families or individuals
and produce only a small % of required biomass volumes for a 2G plant

* To aggregate sufficient volumes, multiple mill owners would need to
collaborate, within a 50km radius and near infrastructure

= Experiments with cooperatives in the past have largely failed, as farmers
have been unwilling to invest for the longer term

= There is a strong short-term/cash preference for farmers, not really
thinking 5 years in the future

Infrastructure can be very challenging

= Road networks in rural areas are often not well developed, access and
transport to ‘aggregation hubs’ could be challenging

= Often 1-20km of narrow dirt track between villages and the nearest road,
and these tracks are only accessible by ox-cart or hand-pulled cart

* Trucks are often overloaded and have a high risk of tipping over or
otherwise being involved in accidents, blocking single access roads.

Source: Expert interviews



In Sarawak, Malaysia, a local company has devised novozymes

a strategy to secure downstream partnerships by
providing biomass feedstock security EXAMPLE
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In Sabah, Malaysia, a Biomass JV Cluster was
launched by small and medium sized mills to secure
and mobilize large volumes of biomass
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Lahad Datu Biomass
JV Cluster launched

SANDAKAN: The Labad
Dotu Blomass JV Cluster was
officially lsunched by Depuaty
Chief Minister cum Minister of
Industrial Development. Detok
Raymond Tan Shu Kiak

The Lahad Datu Blomass JV
Cluster Berhad was formed by
plantation cotnpanies whose ol
palm milis produce sempty fralt
Dunches, the biggest co preot
of od) palm blomuess + I inciode,
from the plantations, fronds and
trunks and, from the mills, E¥8,
mesocarp fihres, palm kermel
ahells misd palm ail mill efMoent
(POME)

The plantation compunies
are Galden Elate Sdn Bhd, Bell
Corporstion San Bhd, Kalaswirs
Sdn Bhd and Teck Guan Group

The capital to be injected intn
the JV I8 in the form of EFE. The
dggregation of blomass from the
participating mills penerates
volimes destred by manufacturees

of pellets, bin ethanol and bo
chemicals

Spealing s the ceremony, Tan
expluined that because ol palm
mills were stakeholders, the
JV eircumvented the probl
of bdomass pricing and supg
Contructs

“These two problems were
the main obstacies to a biomans
downstream sectur materializing
in Sabah eariier, and Ninally we
have b mechariam So sgyrapting
our blomass and abie to tell our
investors 10 como invest with
confidence bocause we have
socured foe them the supply,” he
said.

Flve afftnker comporsies (those
Intending to buy and use the
tlomass from the JV) mamely,
Globa) Green Synergy Sdn Bhd,
Puture NRG Sdn Bhd, Mercu
Sutera Sdn Hhd PMT Industrioes
Sdn Bhd and Eco Star Giobal Sda
B had algned Jetters of intent at

the GTH PALMEX Malaysis 2004
coafuronce hers yostonday
The conference, baid at the Four
Podnts by Sheraton focasing on
bomuss, had presented seven
papers namely ‘National Biomaes
Strategy’, ‘Mapping Innovatiun
in Bio-tased chemicals value
chaln’, "Tnvestment cpportunities
in paim-Sased Momass’, 'A Teck
Guan Model for ‘capitalizing
on ol palm Dblomass'. ‘A
commervial experience In
dovelopment and operation of
EFB Peliet Plant”, ‘Development
In the commercialization of ofl
palm Dlomass and
mAnLAtIon (N
ALMEX Malaysin 2004 1s o
Iwo-pranged event comprising
of un exposition and & business
onference, both suppurting the
DT ot in developing
palm oll Industsry as
as related vertical and
harizantal Susiness activities

Tan Copwmatn, et ] ot 1 louwcting af i Lokt Dot Bl JV Cluster Botad posterdiy
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...all with the same objective: to catalyse biomass —
clusters that create high-value activities and good job Rethrk Tomrorwy
opportunities (in rural areas) EXAMPLE

. e
Biosugars Pla
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