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The various steps in the biomass supply chain Hinm

Perspective : European utility looking for LT security of supply
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The various steps in the biomass supply chain Hinm

Perspective : African all-inclusive clean cooking and biomass fuel
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Global wood pellet supply chains Hinterland

Global annual wood pellet trade Top 3 countries (interactive online sankey map 2023 trade data)
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Source: www.futuremetrics.info/global-trade-sankey-map-2023/
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Global wood pellet supply volumes
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Hinterland

Global annual wood pellet supply of Top 3 countries (interactive online sankey map 2023 trade data)
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us expom 2022 us exports 2023 - EN LkERAD:)
United States to United Kingdom 5,287,589 Metric Tonnes || United States to United Kingdom 5,287,791 Metric Tonnes | '
United States to Netherlands 1,756,708 Metric Tonnes | United States to Netherlands 1,424,496 Metric Tonnes g
United States to Japan 646,701 Metric Tonnes ¢ United States to Japan 1,393,638 Metric Tonnes
United States to Denmark 561,145 Metric Tonnes 1 United States to Denmark 743,040 Metric Tonnes
United States to Belgium 429.335Metric Tonnes | United States to France 324,241 Metric Tonnes
United States to France 232,185 Metric Tonnes | | United States to Belgium 140,426 Metric Tonnes | pe.
United States to Canada 31,355 Metric Tonnes United States to ltaly 62,890 Metric Tonnes
United States to Italy 19,778 Metric Tonnes United States to Poland 59,892 Metric Tonnes
United States to Turkey 5,000 Metric Tonnes . United States to Canada 36,406 Metric Tonnes
United States to Australia 3,428 Metric Tonnes L"‘ United States to South Korea 31,438 Metric Tonnes
United States to Colombia 1,029 Metric Tonnes ~J§ United States to Ireland 19,100 Metric Tonnes
United States to Germany 791 Metric Tonnes bl United States to Germany 7,838 Metric Tonnes. u=
United States to New Zealand 662Metric Tonnes - United States to Australia 2,724 Metric Tonnes
United States to Norway 137 Metric Tonnes j United States to New Zealand 508 Metric Tonnes —————
United States to Bahrain 135Metric Tonnes [, United States to Dominican Republic 366 Metric Tonnes -
United States to Israel 111 Metric Tonnes | United States to Mexico 308 Metric Tonnes
United States to Spain 83 Metric Tonnes ]s United States to Israel 207 Metric Tonnes
United States to Mexico 80Metric Tonnes | | United States to Chile 199 Metric Tonnes
United States to Poland 75Metric Tonnes ‘ United States to India 78 Metric Tonnes
United States to Barbados 71 Metric Tonnes '-| United States to Antigua and Barbuda 60 Metric Tonnes
United States to Saint Kitts and Nevis 60 Metric Tonnes ||| United States to Bermuda 46 Metric Tonnes
United States to Luxembourg 47 Metric Tonnes | 9,540,692 Metric Tonnes
United States to Sweden 44 Metric Tonnes |
United States to Singapore 40 Metric Tonnes
Total 8,976,589 Metric Tonnes

: ! Canada to Japan

Canada to South Korea

Canada to United States

Canada to Denmark
Canada to France
Canada to Netherlands
Canada to Italy
Canada to Greece
Canada to Belgium
Canada to Lithuania
Canada to Switzerland
Canada to Bulgaria
Canada to Germany
Canada to New Zealand
Canada to Slovenia
Canada to Hong Kong
Canada to Singapore
Canada to Taiwan
Total

Canada Exports 2022
1,394,995 Metric Tonnes
Canada to United Kingdom 1,101,527 Metric Tonnes
425,692 Metric Tonnes
194,096 Metric Tonnes
114,142 Metric Tonnes
102,892 Metric Tonnes

‘ Canada to Japan

Canada to France

76,665 Metric Tonnes

52,939 Metric Tonnes | Canada to Italy
9,693 Metric Tonnes .tl Canada to Belgium
4,063 Metric Tonnes

3,085 Metric Tonnes

2,278 Metric Tonnes |~ Canada to Germany
1,470 Metric Tonnes  Canada to Taiwan
1,234 Metric Tonnes Canada to Croatia
1,040 Metric Tonnes ~ Total
220 Metric Tonnes : =
204 Metric Tonnes = | .
158Metric Tonnes | DAKoTA
105 Metric Tonnes i
3,486,498 Metric Tonnes
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Vietnam to Japan

WYOMING

r Canada to Brazil

DAKOTA

2,394,872 Metric Tonnes

Vietnam to South Korea 2,200,792 Metric Tonnes

Vietnam to Belgium
Vietnam to Taiwan
Vietnam to Netherlands
Total

66,018 Metric Tonnes
589 Metric Tonnes

150 Metric Tonnes
4,662,421 Metric Tonnes
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Canada Exports 2023
| Canada to United Kingdom 562,105 Metric Tonnes
~ Canada to Denmark

Canada to South Korea

« Canada to United States
k Canada to Netherlands

Canada to Lithuania

. Vietnam to Japan

B 5

1,692,890 Metric Tonnes

307,005 Metric Tonnes
280,104 Metric Tonnes
203,403 Metric Tonnes
176,442 Metric Tonnes
25,024 Metric Tonnes
8,332 Metric Tonnes
3,371 Metric Tonnes
3,020 Metric Tonnes
508 Metric Tonnes
258 Metric Tonnes

69 Metric Tonnes
57 Metric Tonnes '
3,262,598 Metric Tonnes

2,394,572 Metric Tonnes

Vietnam to South Korea 1,791,351 Metric Tonnes
Vietnam to Netherlands 81,874 Metric Tonnes

! Vietnam to Estonia 40,441 Metric Tonnes
“ Vietnam to Lithuania 24,905 Metric Tonnes
Vietnam to France 24,869 Metric Tonnes
Vietnam to Taiwan 331 Metric Tonnes
Vietnam to United Kingdom 104 Metric Tonnes
Vietnam to Finalnd (Unknown Location) 79 Metric Tonnes
Total 4,358,526 Metric Tonnes
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Global supply of wood pellet CIF ARA breakdown Hinterland
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m Biomass delivered to mill ® Chipping
Capital costs Pelleting
Inland transport (100 miles) m Heat treatment in port
Shipping (incl. loading and unloading) = Full shipping Distance (nm)
Source: Péyry
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Biomass supply chain assessment
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Fuel supply approach and assessment
biomass and bioenergy production:

» One of the main important selection criteria for
a biomass / bioenergy plant will be the biomass
(local or imported) availability, sustainability,
applicability, affordability and bankability

» Biomass feedstock choice will be determined
on local availability, needed pre-processing and
related supply and pricing risks

» Local supply and control over feedstock is to be
favoured to control pricing and supply

» Various biomass feedstocks can be used where
there is a correlation between applicable
feedstock quality and feedstock cost

» For project investment attractiveness, driving
down feedstock costs (Affordability), while
ensuring  sufficient  security of  supply
(Availability) and quality (Applicability) and are
key (“sweet spot”)

» Per project / investment and its related location,
this unique “sweet spot”is to be defined

Funnel and exclusion approach to identify sustainable feedstock opportunities

-
* Origination of biomass

Availabilit V' * Selection on sourcing, availability & logistics
* Security of supply!

-~

* Selection on sustainability criteria
* Selection on local stakeholders

Sustainability

s

A pPp licabili ty + Sample lab testing on chemical & physical comp.
* Selection on technical applicability for production
————————————————
-

AffO r d a b | | i t y * Selection on commercial feasibility
* Integration feasibility in business modeling
S

7~

Bankabili ty + Selection on CAPEX lenders requirements e.g.:
e Suppliers' credibility, supply chain maturity

low <= FEEDSTOCK COST ) High

Airr:-crrf)sa:ccjﬁis & Woody based Full logs from existing
: & agri residues forest mgt
biomass

Reduced <:| :~ To be sustained

(to be mitigated and managed) Source: Hinterland management

Wood industry
residues (sawdust,
shavings, chips)

QUALITY
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The biomass supply chain “sweet spot" Hinterland

How to get to the biomass supply chain “sweet spot”:

1. Maximize initial scouting and origination of all biomass
supply options (Availability)

2. Don’t compromise on Sustainability

Availability
(biomass
security of
supply)

3. Arrange fuel acceptance specifications as wide and
tolerant as possible with the end user (Applicability)

4.  Structure and negotiate best biomass cost at user gate
and optimize the upstream and downstream side of the
biomass supply chain option to drive down cost
(Affordability)

5.  Find sweet spot optimum as best compromise between
biomass security of supply, acceptable quality and cost

Applicability

(biomass quality)

Affordability

(biomass cost)

6. Increase the sweet spot by widening fuel acceptance
criteria to accept lower quality biomass (even optionally
as trade-off with higher CAPEX and OPEX) providing for
consequential lower biomass cost and increased fuel . o
availability Sustainability

7. Again, don’t compromise on Sustainability Bankability

8. Ultimately the sweet spot to meet all Bankability criteria Source: Hinterland management
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Biomass supply chain assessment and optimisation
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1. Develop the entire supply chain from (unlocked) feedstock t
fuel

2. Assessing the individual elements of the supply chain

o ultimate use as renewable

on its optimal (Security of

Supply, Quality, Price, Sustainability and Bankability) approach

3. Evaluate impact on other (upstream and downstream) elements in the supply chain

4. Assess alternative options for improved overall performance supply of the entire

supply chain

Reasonably well matured and operational
experience, scaling required, but achievable

5. Structure the most optimal supply chain

Addressed, but not secured / developed, needs
attention to implement, but achievable

Critical Success Factor and not yet developed,
needs full attention
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EXAMPLE: Bush chips biomass supply chain overview
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Harvesting &
chipping

After care &
land restoration

Transport to
local hub

FROM BUSH TO CHIP

Pre-processing
storage

5 Truck Transport to
Central Storage Hub

Ship loading &
FOB services

Transport for

h

ship loading

pal

Transport by rail to
Port

FROM CHIP TO SHIP

h

FROM SHIP TO USE

Storage and loading
at railway hub

FOB to CIF Unloading, storage and Transport by Unloading and On site processing,
freight truck loading at Port road to site storage on site feeding and ultimate use
N ——— |
Source: Hinterland management
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+316 4887 8062
O’\ linkedin.com/in/maartengnoth
maarten.gnoth@hinterland-management.com

H j-n t e rl a n d www.hinterland-management.com
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