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Net-Zero

@ 1675 companies with Net Zero commitments

@ 50-90% companies included in market indices

2254

with science-
based targets

| 4535

companies taking action
1675

net-zero
commitments

Source: Science-Based Targets Initiative (SBTi)

Net-zero commitments and emissions reduction targets
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Source: EcoAct



Net-Zero

Commitments to date TSVCM projection range NGFS scenarios range

2022 2030 2050 2022 2030 2050 2022 2030

Minimum ® Maximum (represents maximum potential in a 1.5°C or 2.0°C compliant pathway)

30M 1CO2

carbon removals produced
[Trove Research VCM Q322]

10B 1CO2

carbon removals required each
year after 2050 to stay in the
2°C warming scenario

[IPCC AR6]

1.5B 1CO2

carbon removals required to
cover Net Zero pledges of

global companies
[SBTi Progress report 2021]

$4.1T

financing gap by 2050

[McKinsey report]



https://www.ipcc.ch/assessment-report/ar6/
https://www.mckinsey.com/capabilities/sustainability/our-insights/putting-carbon-markets-to-work-on-the-path-to-net-zero
https://sciencebasedtargets.org/reports/sbti-progress-report-2021
https://trove-research.com/wp-content/uploads/2022/10/3Q22-Review-slides.pdf

Problem

Carbon removal projects struggle to get financed:

Lack of proven technology or market readiness
High upfront investment costs
Risk of non-delivery

Uncertainty around regulation
Uncertainty around carbon pricing
Conftroversial public perception




Example: Vlinder Kenya Blue Carbon

FUNZI, MUNJE, SHIRAZI,AND BODO LOCATION MAP
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Example: Vlinder Kenya Blue Carbon

Ecosystem connectivity and impacts on ecosystem services from human activities

Socio-economic
changes for coastal

populations Decreased fisheries, decreased

revenues from tourism, and
decreased storm buffering
Habitat destruction
Changes in nutrients, sediments
and freshwater outputs

Loss of mangrove
and seagrass

habitat Increased sedimentation

Decreased storm and nutrient imput

buffering and increased

N Loss of coral reef habitat
coastal erosion

Decreased storm

buffering

Coral reef

o Yo¥eVay ¢

g Y.y .
Seagrasses - v =Ly Y Yy
-yWwhiy v \ ‘H" YieYEse vty
YV YYWYY Y LY Y-v-¥ )Y Y Sy Offshore
- waters
Sediments sl Binding sediments <= Binding sediments wmmlp | s Storm buffering
< s X 4 Export of fish
: Absorb inorganic ¢ Absorb inorganic 5 i i
Nutrients nutrients nutrients ; ﬂ:s;::ﬁzﬁ::& >
Freshwater Slow freshwater @ Export of organic s Export of organic
discharge discharge material and nutrients ~ material and
for nearshore and nutrients for nearshore
Ecosystem Storm buffering offshore food webs and offshore food webs
connectivity Export of Export of Fish and
b invertebrate and <wm invertebrate and N invertebrate
o ¢ fish larvae fish larvae habitat
Impacts Fish and invertebrate @ Fish and invertebrate  puly
habitat (adult habitat (adult
migration) migration)

Source: see chapter references




Example: Vlinder Kenya Blue Carbon

Degraded area Healthy ecosystem



Example: Vlinder Kenya Blue Carbon
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Example: Vlinder Kenya Blue Carbon

Nurseries Planting



xample: Vlinder Kenya Blue Carbon

=4 Verified Carbon
Standard

PAPARIKO

RESTORATION OF DEGRADED
MANGROVE AREAS IN KENYA

% Viinder

Document Prepared by Viinder Austria GmbH

Papario - Restoration of degraded mangrove areas i Kenya
Version [RIS
Date of Issuc [RUROIE
Vinder Ausra GroH
[Lelld Wichtihuberstraie 16/1, 5400 Hallein, Austria

PDD

w==4 Verified Carbon
N/ Standard

A VERRA STANDARD

Climate, Community
& Biodiversity Standards

A VERRA STANDARD

| \/E RRA | St Faure NEWS  PUBLIC

Home / Verified Carbon Standard / Project 3660

PAPARIKO - RESTORATION OF DEGRADED MANGROVE AREAS IN KENYA

Msambweni

o

HL B
010 TomIo

The objective of this project is to reforest degraded mangroves sites in Kwale, Kilifi, and Tana River counties, in Kenya. The
project willcreate a healthy mangrove ecosystem in degraded lands, starting by planting 220 ha in Shirazi, Bodo, Munje, and
FunziIsland, in Kwale county. The main components of the project are to provide a variety of ecosystem services, climate change
mitigation, economic considerations, and active participation of the local community. Without the project, carbon stocks in the
project area will continue to decline, as the mangrove ecosystems in Kenya suffer a strong degradation process resulting from
(g, for wood and natural causes (e.g, sea tides). Under this grouped project,
degraded mangroves on the Kenyan coast are restored and replanted. In the first project activity up to 196.000 mangroves will
be planted. The species selected for this reforestation project are indigenous and local, namely Rhizophora mucronata, Ceriops
tagal and Avicennia marina. The project will monitor soil conditions to measure changes in soil carbon content and maintain sl
nutrient levels to improve water quality compared to the baseline scenario. Mangrove restoration will further increase fish
populations, improve biodiversity, and provide other important ecosystem services. To measure the positive impact on
biodiversity, annual biomonitoring will be conducted using eDNA. The empowerment of the population is also central to the

Verra listing

S~ Sustainable Development
Verified Impact Standard

A VERRA STANDARD




Example: Vlinder Kenya Blue Carbon

Rhizophora mucronata
Year

AGB= 0.251*p*(D)2.46
BGB = 0.199 * pA0.899 *DBHA2.22

W0 N O U WN P

11
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23

Allometric Equation: Komiyama 2005

DBH

cm

0.1713736813
0.5318169265
1.014079024
1.584440314
2.219978839
2.903620632
3.622069914
4.364711298
5.122942124
5.889728384
6.659290304
7.426869383
8.188549819
8.941118016
9.681949809
10.40891849
11.12031881
11.81480365
12.49133062
13.14911695
13.78760101
14.40640943
15.00532886

AGB BGB
kg d.m. kg d.m.
p=0,86 g/cm3
0.003 0.00
0.046 0.04
0.223 0.18
0.670 0.48
1.535: 1.02
2.972 1.85
5.119 3.03
8.100 4.58
12.011 6.53
16.928 8.90
22.898 11.69
29.947 14.90
38.077 18.50
47.271 22.49
57.496 26.84
68.705 31.52
80.839 36.50
93.830 41.76
107.604 47.25
122.084 52.96
137.187 58.83
152.834 64.86
168.941 71.00

Growth curves
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Example: Vlinder Kenya Blue Carbon

Permanent plots & training Validation audit



Example: Vlinder Kenya Blue Carbon

[ Post-buffer, Post-community (tCO2e)
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Example: Vlinder Kenya Blue Carbon
EMA

AN XPANSIV SOLUTION

Home Portfolio v Transact v ‘ Projects v My EMA v CBL

Xpansiv Portfolio Access: Positions

Spot Inventory Forward Deal P i Posi

Spot Positions
Filter Positions by:

et Primary Filte: -Set Secondary Filter- V|| || -Set Tertiary Filter- v || |l -set Quaternary Fiter- || || Filter | CI

Expand - Collapse  Aggregate

Instrument Project Name Reg Assgn ID Vintage Program Qty
- VCU-20200615-20210614-A/R-M. Reforestation and Restoration of .. 1764 2020 vCs m
8 s :'o 2 12 Tax Lots Counterparty (CP) Date Price Paid Qty
[ | Fe
ot [u 0 1 ) L 21Mar22-Lot1 gondeew ntemational Found... yar 51 2022 30.00 m
- VCU-20140701-20141231-A/R-I... Rimba Raya Biodiversity Reserve ... 674 2014 VCs 348
Tax Lots Counterparty (CP) Date Price Paid ay
280ct21-Lot1 Ecosphere+ Limited Oct 28 2021 10.00 348
- VCU-20160101-20161231-A/R-K.. Southern Cardamom REDD+ Projec... ' 1748 2016 vCs 230
Tax Lots Counterparty (CP) Date Price Paid ay
27Apr21-Lot1 EMA CBL Markets Settleme...2) Apr 27 2021 6.25 230
- VCU-20180615-20190614-A/R-M... Reforestation and Restoration of .. 1764 2018 VCs 20
Tax Lots Counterparty (CP) Date Price Paid Qty
World Int I | Found.
24Mar21-Lott @m eSS Mar 24 2021 25.00 16
World Int Il I Found.
080ct20-Lot1 @m Ll Oct 08 2020 17.70 4
Totals$ 709

Verification audit Carbon credits



Carbon Market

Forestry Credits Average Prices (USS/mt)

325

30

25
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07/04/2022 08/01/2022 08/29/2022 09/26/2022 10/24/2022

<+REDD+V22 +BlueV22 +ARRV22

Carbon market prices

Blue Carbon Credits (USS/mt)

Product Low High Mean
Tier1

Blue Retro 16.26 20.35 18.305
Blue V16 17.87 2035 19.110
Blue V17 20.5 24.60 22.675
Blue V18 23.50 25.25 24.375
Blue V19 23.15 26.25 25.000
Blue V20 25105 28.10 26.575
Blue V21 2555 28.60 210175
Blue V22 26.05 29.10 21515
Blue V23 26.55 29.60 28.075
Blue V24 2105 30.10 28.575
Blue V25 27.55 30.60 29.075

Vintage price structure



Carbon Market

150 == Actual

== 5% CAGR

== Trove Scenario
Baseline

== Conservative

100 = = Stress

== Vlinder pricing

50

2020 2025 2030 2035 2040 2045

Long-term blue carbon price forecast



Project Financing

Stage Source Amount Discount
Capacity building Own funds; grants $100-300K -
Project Participation agreements; $2-3M 50-90%
implementation Forward purchase agreements;

Offtake agreements + loan
Verification & support | Spot carbon sales $30-70K/year 0%




Tokenized Forwards b

Regulator

FMA Liechtenstein

Notification Q Solid World

A\

peve|oper TOkGﬂiZCITiOI’L Tokgn Issuer FWd token Forward Token Offering N a
VMO US G agreement Vlinder AG Issuance FCO2-VCS-3660-2025 -«

8 Klima
UusD usDC

\/

Project
implementation



FCO2-VCS-3660-2025

Properties

VCS ID 3660 (currently under validation)

Vintage year: 2025

Delivery date: before 31-Dec-2026

100% prepaid

Guaranteed delivery (buffer, replacement guarantee)

ERC-20, swappable to TCO2

Not a security (in Eu)

https://polvgonscan.com/token/0xa2d535eab1613923e23dfab
44813bd0c2bfab02d




Delivery

Certification

Developer Spot

Token Issuer _Spoftoken

Vlinder Austria credits

54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69

Vlinder AG issuance

Spot Token claim | ‘

TCO2-VCS-3660-2025 Tokenholder

function claim(address token, uint256 amount) public virtual {
require(
_settlementDate <= block.timestamp,
"Settlement date is not yet reached"

)s

uint256 tokenAmount = IERC20(token).balanceOf(address(this));

uint256 claimAmount = (tokenAmount * amount) / totalSupply();

burn(amount);

IERC20(token).transfer(_msgSender(), claimAmount);

emit Claim(_msgSender(), token, amount);

~

Burn Forward Tokens
FCO2-VCS-3660-2025

https://dithub.com/vlinderclimate /contracts/blob
/master/contracts/VlinderForwardToken.sol#L.54



https://github.com/vlinderclimate/contracts/blob/master/contracts/VlinderForwardToken.sol#L54
https://github.com/vlinderclimate/contracts/blob/master/contracts/VlinderForwardToken.sol#L54

Risks

Risk category

Market risk
Liquidity risk
Credit risk
Legal risk

Operational risk

Risk events

Spot price falls below

forward offer price

No secondary market

liquidity for spot tfokens

Partial non-delivery,

project developer default

Regulation & compliance

issues

Smart contract error,

hack or security breach

Probability

Medium

Low

Low

Medium

Low

Impact

Low

Medium

High

Medium

High

Mitigation
Forward price

discount to spot

Liquidity pools for

secondary market

Project-level buffers,

external insurance

Legal clarity,

regulatory approval

Smart contract

security audit



Pricing

® Current spot:
@® Future price:
@® Offer price:
® Discount:
® Implied IRR:

$28
$32
$22
32%
11%

>

Blue Carbon Price Curve and Implied Spot Price today, 100% prepayment
(w risk & NPV discount)

$80.00 == Blue Carbon Price Curve

== |mplied Spot Price today,
100% prepayment
(w risk & NPV discount)

$60.00

$40.00

$20.00

$0.00
2024 2026 2028 2030 2032 2034

Exercise



Offering

AR Sen
& Ken
Vlinder and Senken

m medium.com

Vlinder and Senken to
launch the world's first
public sale of carbon
forward tokens

Vlinder is proud to partner with
Senken, a leading player in the
carbon offset and mitigation space.

About VERRA

The objective of this project s to reforest degraded mangroves sites in Kwale,
Kilifi, and Tana River counties, in Kenya. The project will create a healthy mangrove
ecosystem in degraded lands, starting by planting 220 ha in Shirazi, Bodo, Munje,
and Funzi Island, in Kwale county. The main components of the project are to
provide a variety of ecosystem services, climate change mitigation,

econom... Read More

[ Viinder

This project is brought to you by Viinder. We plant mangroves. We reinforce

climate projects with early funding and innovation.

Join us to seed the future.

Find out more

Explore  Forward Contracts ~ FAQ  Analytics €30

Papariko - Restoration of Degraded
Mangrove Areas in Kenya

« 372 credits available ({110

) Brenya 2025 Vera

Agriculture Forestry and Other Land Use

@ OxFag9A..3605 v

This is a Forward Contract

Afew things iffer with a “Forward Contract" Make sure to read all the terms and

conditons that apply when buying and selling forward contracts.

Read More

Starting from

22.00 s/coz @

aty Total

1 22

s. Forward

d from them,
ounterparts afte e

Pay with USDC (PoS)

Wallet balance: USDC 78.03 Refreshing in 21 seconds

https://senken.io/forwards/1



https://senken.io/forwards/1

Summary

® We urgently need to scale carbon removals
@® Carbon projects are risky and complex
@® Traditional carbon project financing is tricky

@® Tokenized carbon forward may unlock new source of funding

https://polvgonscan.com/token/0xa2d535eab1613923e23dfab
44813bd0c2bfab02d
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