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Abstract

This report was written as a part of the Supporting Green Recovery in Ukraine project by the
United Nations Development Programme (UNDP) office in Ukraine.

It looks atproviding an overviewand analysis of existing voluntagnd compliancecarbon
markets worldwide with relevant recommendations for Ukraine. Spesigdhasidas beergiven

to mechanisms applied in case of agriculturelevant recent developments, including about
agricultural @arbon buyersand sellers, carbon credit prices, afufure possibilities to participate

in the markets by Ukrainian agricultural producers



Disclaimer
The views expressed in this publication are those as presented byutieor and do not
necessarily represent those of the United Nations Development Programme
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Acronymsand abbreviations

AER  Annual Emission Report

AFOLU Agriculture, Forestry and Other Land Use

AGNWB Abowground norwoody biomass

AGWB Aboveground woody biomass

ALM  Agricultural Land Management

ARR  Afforestation, Reforestation & Reegetation

AO Aircraft operator

AVR  Accreditation and/erification Regulation
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CBAM Carbon border adjustment mechanism

CEMS Continuous emission measurement systems

CIMs Commission Decision determining transitional Uriide rules for harmonised free allocation of
emissionallowances pursuant to Article 10a of Directive 2003/87/EC
CMR Carbon Market Report

Cca Carbon dioxide

CQ¢ Carbon dioxide equivalent

CORSIACarbon Offsetting Reduction Scheme for International Aviation
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EEA  European Environmeémgency

EEA31 European Union Member States and Iceland, Liechtenstein and Norway
EFTA European Free Trade Association

ERPA Emissions Reduction Purchase Agreement

ETS SFEurocontrol Emissions Trading Scheme Support Facility
EU European Union

EUA  Europea Union allowance

EU ETSEuropean Union Emissions Trading System GHGGreenhouse gas
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kt Kiloton
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MP Monitoring Plan
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MS Member States
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NAB  National accreditation body

PSAMSs Price or supply adjustment measures

PFC  Perfluorocarbon

PJ Petajoule

SET  Small Emitter Tool

SOC SoilOrganicCarbon

VAT  Value added tax

VOS Verification Opinion Statement

t ton

TJ Terajoule

UNFCCC United Nations Framework Convention on Clidetege



1. Introduction

Today, more and more companies are pledging to contribute to stop climate change by reducing their own
greenhousegas emissions (GHGS).

The challenge is mainly for two types of enterprises:

- Organizations that aim to achieve retroemissions, which means removing as much greenhouse gas
from the air as they put into it.
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First of all it is important to explairwhat ared @2 f dzénid lonaBdétory compulsoryfregulatory
02 YLIX A I yh@&E anBvhadis the difference?

As its name suggests, tmeandatory carbon market is used by companies and governments that are
legally mandated to offset their emissiariEhe countries that have joined these markets are those that
have accepted and adopted the emission limits established in the Framework of the United Nations
Conventon on Climate Chang@NFCCCThis market is regulated through international, regional and
sub-national carbon reduction schemes, such as the Clean Development Mechanism under the Kyoto
Protocol, the European Union Emissions Trading SchemETEVand i California Carbon Market.Each

ton of CO2 is measured in carbon credits or CERs (Certified Emission Reductions). These credits or CERs

are generated in the implementation phase of the project; and are issued once the reduction has been
credited.

TheEuropean Union Emissions Trading System (EU ET'&)capandtrade system for greenhouse gas
(GHG) emissions operating in the 28 EU Member States and the three EFTA countries: Iceland,
Liechtenstein, and Norway.

The EU ETS sets a cap on the total amounardfan dioxide (CO2) and other GHGs that can be emitted
by power plants, manufacturing installations and aircraft operators in the system. The cap decreases over
time so that total annual GHG emissions, as covered by the system, decrease accordingly.

Within the systemgompanies can buy and sell emission allowances as needéey can also use limited
amounts of international credits from GHG emissgaving projects. Each allowance gives the holder the
right to emit 1 tonne (t) of CO2 or, subject to thpermitted activity, the equivalent amount of nitrous
oxide (N20) or perfluorocarbons (PFCs).

Projects wishing to offer CERs in the market will need to have their emission reductions validated by
Designated Operational Entities (validators and verifiers) ragistered by the CDM Executive Board to
ensure that real and measurable emission reductions are achieved.

Thevoluntary carbon marketon the other hand, operates outside the compliance markets but in parallel,
allowing private companies anddividuals to purchase carbon offsets on a voluntary basis.

The main objective for acquiring Verified Emission Reduction (VER) credits, is to neutralize the carbon
footprint, motivated mainly by Corporate Social Responsibility (CSR) and public rel@ibesreasons
are considerations such as certification, reputation and environmental and social benefits.

Basicallythe main difference is that a VER (voluntary market), unlike CERs (mandatory market), cannot
be used to achieve obligations under the KyoRrotocol compliance regimeHowever, a CER can be
accepted by entities wishing to voluntarily offset their emissions

Companies and individuals can acquire or purchase carbon credits directly from projects, companies or
carbon funds. However, as in the tégted market, all VERs must be verified by an independent third party
and must be developed and calculated according to one of the existing VER standards.
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So, why the voluntary market is getting so much traction?

A main benefit of thevoluntarymarket is thatvoluntary carbon credits direct private financing to climate
action projects that would not otherwise get off the groundl'hese projects can haeglditional benefits
such as biodiversity protection, pollution prevention, pulbi@lth improrzements, and job creatio’/ERs
credits also support investment into the innovation required to lower the cost of emerging climate
technologies. And scalagp voluntary carbon markets would facilitate the mobilization of capital to the
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economical naturédased emissioreeduction projects.

One criticality of voluntary markets that is fragmented and complexGiven the demand for carbon

credits that could ensie from global efforts to reduce greenhoudel & SYA &daAiz2yas A0Qa

that the world will need a voluntary carbon market that is large, transparent, verifiable, and
environmentally robust

Today, there are approximatelgs Carbon pricing initiativeselected for carbon pricingt5 National
jurisdictions covered by the initiatives select@ Subnational jurisdictions are covered by the initiatives
selected

In 2021, these initiatives woultbver11.65 GtCO2e, representing 21.5% of global GHG emigsmnse:
The World Bank).

Below, the figure represents a snapshot of the situatfeml data provided in thAnnex 1.
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Jurisdictions that only mention carbon pricing in their NDCs are not included as different interpretations
of the NDC text are possible. The carbon pricing initiathvave been classified in ETSs @udbon Taxes
according to how they operate technically. ETS does not only refer taméfrade systems, but also
baselineand-credit systems such as in British Columbia. However, systems operating like a baséline
offsets program, such as Australia Safeguard Mechanism, fall outside the scope of the definition of ETS.
Carbon pricing has evolved over the years and initiatives do not necessarily follow the two categories in a
strict sense. Due to the dynamic approachctmtinuously improve data quality, changes to the map do

not only reflect new developments, but also corrections following new information from official
government sources.

2. Overview, structure, and analysis oVoluntary Carbon Markets

Asanticipated, tle VoluntaryCarbonMarket (VCM) was formed with the aim of driving finance to activities
that reduce greenhouse gas (GHG) emissions.

In its early days, the market was characterized by pioneering new approaches for fighting climate change.
Over time, the VCM has evolved and matured into a robust and effective means to tackle climate change
by driving resources to projects which deliver independently verified and additional emissions reductions
on a global scale.

Early Market Formation & Innovation Consolidation & Strengthening Mainstream

« Pioneering new concepts = Evolution of best practices + Market growth
= Initial development of rules * Private sector engaged - Corporate awareness
+ Establishment of standards & tools - New project types and methodeclogies - Validation of VCM standards

proven and innovaticns by compliance systems.
+ Greater gecgraphic diversity
= Increased links to sustainable development

Five main playersnake up tke structure andengine ofthe voluntarycarbon markets

Verification
and validation | ' Issuance

Standards # ProjeCt # Credits
developers

b

Brokers, :
traders, Transaction

retailers

\
Offsetting
End buyers @ =———— Offsets

Many brokers act as traders, and mafityanciers have both brokering arms and project development
arms.End buyers can also finance their own carbon project and decide to keep all or part of the issued
credits for their own offsetting needs.

All these groups may ultimately market credits tbwyer, or a developer may arrange to sell them direct.
All these juxtapositions can have an impact on price, and ultimately affect market transparency.

2.1. PROJECT DEVELOPERS

Prgect developers represent the upstream part of the markefhey set up the projects issuing carbon
credits, which can range from largeale, industriastyle projects like a higholume hydro plant, to
smaller communitybased ones like clean cookstoves.



There are projects aimed to destroy or manage the direciseians resulting from industrial processes
such as fugitive emissions management, ozoapture or destruction of ozondepleting substances, or
wastewater treatment.

Nature-based projects include REDD+ (avoided deforestation), soil sequestration mstdfmn. Other
types include tech carbon capture such as direct air capture while new categories are being added
constantly.

Each credit has a specific vintageshich is the year in which it was issued, anspacific delivery date,
which is when the cmdit will be available on the market

Together with their primary purpose of avoiding or removing GHGs from the atmospneds, projects
can also generate additiona®o-benefitsQand help meet some of theN@ Sustainable Development
Goals(SDGSs). Faxample, they may contribute to improved welfare for the local population, better water
quality, or the reduction of economic inequality.

2.2. END BUYERS

The downstream market is made up of end buyec®mpanieg; or even individual consumegghat have
committed to offset part or all of their GHG emissions.

Among the early buyers of carbon credits were tech companies, airlines, and oil and gas majors, but more
industry sectors, including finance, are joining the market as they set their owrenettargets otook
for a way to hedge against the financial risks posed by the energy transition.

Theimplementation of Article 6 of the Paris Agreemeat COP2&et the rules for a crediting mechanism
to be used by the 193 parties to the Paris deal to reach their emission reduction targets or nationally
determined contributions.

The article implementation has made it possible for countries to buy voluntary carealits, as long as
Article 6 rules are respected.

2.3. RETAIL TRADERS
To link supply and demand, there are brokers and retail traders, just as in other commodity markets

Retail traders purchase large amounts of credits directly from the supplier, bundle treslits into
portfolios, ranging from hundreds to thousands of equivalent tons of CO2, and sell those bundles to the
end buyers, typically with some commission.

While most of the transactions are currently happeningilateral private arrangementand over-the-
counter deals, some exchanges are also emerging.

Exchange platforms

Among thelargest exchange®r carbon credits at the moment are tiidew Yorkbased Xpansiv CBind
Singapore based AirCarbon Exchange (ACX).

Exchangebkave been trying taimplify and speed uphe trade of carbon credits which have a high level
of complexity due to the high number of factors affecting their pigdey creating standardproducts
which ensure some basic specifications are respected.

Fa example, both the Xpansiv CBL and ACX have set up standard products fobaataereditsCBIQ
Nature-based Global Emission Offset{BEO)and the ACX Global Nature Tokegredit trading under
these labels are guaranteed to have set characteristizsh as the type of underlying project, a fairly
recent vintage, a certification from a restricted group of standards.



Exchange@standardized products especially those for forward delivexyare currently preferred by
traders and financial players loioky to buy and hold in anticipation of skyrocketing carbon credit demand.

End buyers that need to purchase credits to offset their emissions tend to prefer-stamdardized
productsas this allows them to look into the specific characteristic of each dyidgrproject, ensure the
guality of the credit being purchased and therefgeotect themselves from potential accusations of
greenwashing.

Often, the exchanges are used to settle large bilateral deals that have been negotiated offscreen.
Xpansiv CBExchange
TKS 22NIRQa [SIRAY3I {LRG 9EOKFY3IS F2NJ 9{D / 2YY2RAI

CBL is a global exchange platform for transacting energy and environmental commodity products such as
carbon, renewable energy, water, and natural gas.

The Global Emissions Offsgtis a new way to trade carbon. The GEQrovides companies with
streamlinedways to meet compliance and voluntary carbon goals and to manage future price risk.

GEO spot and futures markets enable market participants to buy-duglity carbon offsets without
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contract is an offset that meets the stringent eligibility criteria defined bylitiernational Civil Aviation
Organization for CORSIA.

The GEO spot contract is traded on the CBL exchange and GEO futures on the CME, Tfregetinéracts

provide liquidity, transparent price discovery, risk transference mechanisms, and a reliable benchmark for

the global carbon markeCBL offers access to a broad range of individual caoffset projects from

leading registries, enabling/uLJr NI f £ St SR OK2A0S® . dzi T2NJ REFOE KKPD
the staff to vet individual projectsthe GEO provides a turnkey solution. When you buy a GEO, you receive

a specific underlying project that meets IGRORSIA criter.

The CBL exchga is for wholesale participants only, and does not currently support retail clients.

CBL Operating Rules promote a fair, orderly and transparent market by defining how Participants can
participate in the Market, how Brokers can broker in the Market, hbev Market Operator will operate
the Market and how compliance with the Rules will be enforced.

CBL Operating Proceduresntain the interpretation and application of the rules, the steps to becoming
a participant or broker, ongoing compliance, clearing seitlement, fair and orderly market conduct and
more information for operating on the CBL.

CARBON OFFSET PRODUCTS

Product Code Product Name Program/Standard

ERT ACR Emission Reduction Tonnes spot produsimerican Carbon Registry

CRT CARClimate Reserve Tonnes Spot Product Climate Action Reserve

RRU REDD+ Result Units (RRU) Spot Product  Coalition for Rainforest Nations (IHS)
GEO Global Emissions Offset Standard Spot Prod8tandard Instruments Program
N-GEO Nature-Based Global Emissis Offset Standard Sp&tandard Instruments Program
GGEQGTR Core Global Emissions Offset Spot Product Standard Instruments Program
CGGEO Core Global Emissions Offset Trailing Spot Standard Instruments Program

VER Gold Standard Verified Emissions Reductions BpoductGold Standard

VCU VCS Verified Carbon Units Spot Product ~ Verified Carbon Standard



AirCarbon Exchange (ACX)

AirCarbon is a Global Carbon Exchange using distributed ledger technology on a trhatliéidimay
architecture. It leverages blockchain architecture to create securitized carbon credits.

Today®@ carbon markets are organized around projects. Th& @M registry alone, has 7823 registered
projects. Each project has a distinct methodology,ntouof origin, date of issuance, &fc

AirCarbon securitizes carbon credits around market demand. This allows traders to gain exposure to an
asset class as opposed to individual projects. Every token is backed by a 1 tCO2e carbon credit that sits in
the Exchang®&® Trust.

To explain better, AirCarbon applies traditional commodity exchange architecture to carbon credits.

Traditional commodities (e.g.: corrsoybeans,and crude oil) trade digital receipts representing
commodities held in a warehouse. These warehouses are organized around predefined specifications.
Similarly, AirCarbon currently securitize carbon credits into tradable carbon asset classes. AirCarbon
organize credits around the markets they serve. Carbon credits held by the exchange are held in a Trust.
For every credit deposited into the Trust, a correspondingtonel oken resides on the Exchange.

AirCarbon CORSIA Eligible Tokens (CET)

Each CET repressts a Carbon Emission Unit that is eligible under the pilot phase of the Carbon
Offset & Reductions Scheme for International Aviation (CORSIA) scheme established by the International
Civil Aviation Organization (ICAO).

Contract Specifications:
Denominations: 1 tCO2e
Contract Size: 1,000 tCO2e (1 Contract = 1,000 tCO2e)

AirCarbon Global Nature Token (GNT):
The GNT was created for buyers with a. Each GNT represents a Carbon Emission Unit generated by a
nature-based project (e.gForestry).

Contract Specifications:
Denominations: 1 tCO2e
Contract Size: 1,000 tCO2e (1 Contract = 1,000 tCO2e)

AirCarbon Global Nature+ Token (GNT+):

Each AirCarbon Global Nature+ Token (GNT+) represents a Carbon Emission Unit genenastarey a
basel project and accompanied by additional certification(s) for-benefits achieved(e.g. Climate,
Community & Biodiversity (CCB) standards).

Contract Specifications:
Denominations: 1 tCO2e
Contract Size: 1,000 tCO2e (1 Contract = 1,000 tCO2e)

AirCarbon Susinable Development Token (SDT):

Each SDT represents a Carbon Emission Unit accompanied by additional certifications or registry approved
labels for sustainable development benefits that have been reviewed by third parties.

Contract Specifications:
Denomnations: 1 tCO2



Contract Size: 1,000 tCO2e (1 Contract = 1,000 tCO2e)

AirCarbon Renewable Energy Token (RET):
Each RET represents a Carbon Emission Unit generated from a renewable energy project.

Contract Specifications:
Denominations: 1 tCO2e
Contract &e: 1,000 tCO2e (1 Contract = 1,000 tCO2e)

AirCarbon Household Offset Token (HOT):

Each HOT represents a carbon offset generated from an improved cooking solution project that has been
certified to have at least 2 SDGs.

ContractSpecifications:
Denominations: 1 tCO2e
Contract Size: 1,000 tCO2e (1 Contract = 1,000 tCO2e)

If any inteestinterest in listinga project on the AirCarbon ExchangdJkrainian developer (e.g., farmer)
shouldfill out the form below AirCabon will evaluate the proje@® eligibility for various token types and
get back tahe devdoper.

2.4. BROKERS

Brokers usually do not take ownership of the underlying carbon offset credit; rather, carbon offset brokers
help to fcilitate the transaction in exchange for a commission. Brokers primarily operate in the
compliance carbon markets, but some brokers also operate in the voluntary carbon market.

The reason for this is because the compliance carbon markets often invoheefraquent and higher
volume trades at higher prices, as opposed to the voluntary carbon market.

A few of the most popular carbon offset brokers are:

EvolutionMarkets(www.evomarkets.comh
Brokers Carbowww.brokerscarbon.com
Karbone(http://karbone.com)

TraditionGreen (vww.traditiongreen.con)

2.5. STANDARDSND LABELS
There is a fifttcategory of actorsinique to carbon marketsistand: NR & §

Standards are organizations, usually NGOs, which certify that a particular project meets its stated
objectives and its stated volume of emissions.

Standards have a seriesrmaethodologies, or requirements, for each type of carbon project. For example,
a reforestation project will follow specific rules when calculating the level of CO2 absorption of the planned
forest and therefore the number of carbon credits it produces diree.

A renewable energy project will have a different set of specific rules to follow when calculating the benefit
in terms of avoided CO2 emissions and carbon credits generated over time.

StandardSQcertifications also ensure certain core principles equirements of carbon finance are
respected:


http://www.evomarkets.com/
http://www.brokerscarbon.com/
http://karbone.com/
http://www.traditiongreen.com/

1. Additionality: The project should not be legally required, common practice, or financially attractive in
the absence of credit revenues.

2. No overestimation CO2 emissions reduction should match the number oébéfisedits issued for the
project and should take account for any unintended GHG emissions caused by the project.

3. Permanence The impact of the GHG emission reduction should not be at risk of reversal and should
result in a permanent drop in emissions.

4. Exdusive claim Each metric ton of CO2 can only be claimed once and must include proof of the credit
retirement upon project maturation. A credit becomes an offset at retirement.

5. Provide additional social and environmental benefitsProjects must comply withall legal
requirements of its jurisdiction and should provide additionabemefits in line with the UR SDGs.

The following is a list of the most commonly used international standards, used in the Voluntary Offset
Market:

f TheVCS Prograrh & U K Smost @itlely Rs@divoluntary emissions reduction standard. More than
1300 certified VCS projects have reduced or removed more than 200 million tonnes of carbon and
other greenhouse gases from the atmosphere.

Along with theClimate, Community &Biodiversity, and Sustainable Development Verifidohpact
standards, it was developed and is managed by Verra, dongirofit organization founded in 2005
by environmental and business leaders and based in Washington, DC.

1 Gold Standardvasestablished in 2003 by WWF and other international NGOs to ensure projects that
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sustainable development. Gold Standard has more than 80 NGO supporters and 14#iifieel ce
projects in over 80 countries, creating billions of dollars of shared value from climate and development
action worldwide.

Gold Standard Verified Emissions Reduction (GS VERhched in May 2006 by WK is a
simplified version of the CDM Golth8dard, using the same basic methodologies. Only available for
projects in developing countries. They are focused on renewable energy and energy efficient projects
with strong sustainable development benefits.

1 The companies united in tH%JEDD+ Businesdtiative aim to support theju[ther development of the A
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instrument to reduce deforestation in the tropics at scale.

1 TheW+ Standards a unique certificatio label developed by WOCAN that endorses projects that
create increased social and economic benefits for women participating in economic development or
environment projects, including those that provide renewable energy technologies, time and labor
savingdevices, forest and agriculture activities, and employment opportunities.

1 TheClimate, Community & Biodiversity (CCB) Standdd#sntify carefully designed land management
projects that simultaneously address climate change, support local communitiesnzadthalders,
and conserve biodiversity.

 TheGreenelabelis a US based, nationally recognizedstandard. A& GKS yl GA2yQa f S
certification and verification program for renewable energy and companies that use renewable
energy.



3. CARBON MARKETS PRIGIRGNDAMENTALS

3.1. Pricing a diverse supply

When a company turns to voluntary carbon markets as a potential way to compensate for its carbon
emissions, one of the key pieces of information it looks for ispghee of carbon creditsWith this
information, a company can decide how ambitious it camwhen setting its emission reduction target
and whether voluntary markets can really help in reaching it.

At the same time, a clear price signal for carbon allows players already involved in the market to make
sure they are trading their credit at a priteat reflects the real market value.

Butputting a price on carbon credits is far from a straightforward operatianostly because of theide
variety of creditsin the market and the number déctors influencing the price

Projects issuing carbon creslitan be of many different types and styipes. The nature of the underlying
project is one of the main factors affecting the price of the credit.

3.2. Pricing based on market dynamics:

The voluntary carbon market today is primarily driven by supply and dem@agsrdless of the
implications to the project in terms of lorgrm viability.

Markets can be very effective for driving competition and reducing the cost of accomplishing an objective.
However, what if that objective is the security of our climate anavjgling access to basic human rights
such as food, water, education and good health? Paying for carbon credits at prices below what it costs to
maintain a project means that these projects may stop operating in the vulnerable communities they
support. Futher, neglecting to fully account for the real value they deliver in beycardbon development
benefits can accelerate a race to the bottom, meaning that the highest quality projects might be the first
to fail.

Organisations and individuals have apportunity to consider longeterm environmental and social
impacts of their investment decision and consider both the costs and true value of project outcomes.

3.3. Pricing based on project cost:

A costbased model takes into account the implementation cadta project and is used to help ensure
the ongoing viability of projects.

TheFairtrade minimum pricing modelk an example of how this works in practice.
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= Fairtrade Minimum Price

It calculates a minimum price that ensures the average costs of the projects will be cover®@npl
additional "Fairtrade Premium" on top that goes directly to the local community to fund activities that
help them adapt and become more resilient to an already changing climate.

Fairtrade minimum prices for eligible project types:
1 Energy Efficiencgy ®PHnek i/ huS b mMe CFANINIRS LINBYAdzy
1 Renewable Energyy ®mne k i/ huS b me CIANINI RS LINBYAdzy
1 ForestManagemeqtMo e K G/ hHS b mMe CIFANIGNI RS LINBYAdzy

A costbased model is a step toward ensuring project sustainability, yet it does not specifically account for
the additional value these projects deliver in sustainable development.

3.4. Pricing based on value delivered:

While all Gold Standardertified projectsplay a critical role in our transition to a legarbon economy,
projects also go far beyond carbon mitigation.

Using a valugriven model to set a price for carbon credits can truly account for the full environmental,
social and economic impacts of a sifierojectt that is, both in emissions reductions plus the additional
development benefits that can transform lives.

4. CARBON CREDITS CATEGORIES OR BASKETS

Carbon credits can be grouped into two large categories or baskets:

1. Avoidance projectqwhich avoidemitting GHGs completely therefore reducing the volume of GHGs
emitted into the atmosphere) and
2. Removalprojects(which remove GHGs directly from the atmosphere).
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The avoidance basket includes renewable energy projects butfafestry and farmingemissions
avoidance projects. The latter, which are also known as REDD+, prevent deforestation or wetland
destruction, or use soil management practices in farming that limit GHG emiss®umsh as projects
aiming to avoid emissions from dairy cows andflugtle through different diets.

Cookstove projects, fuel efficiency or the development of enaffigient buildings also fall under the
avoidance basket and so do projects capturing and destroying industrial pollutants.

Removal category

The removal category includ@sojects capturing carbon from the atmosphere and storing Tthey can

be naturebased, using trees or soil for example to remove and capture carbon. Examples include
reforestation and afforestation projects, and wetland maeagent (forestry and farming). They can also

be techbased and include technologies like direct air capture or carbon capture and storage.

Removal credits tend to trade at a premium to avoidance credits, not just because of the higher level of
investment required by the underlying project but because of the high demand for this type of credits.
They are also believed to be a more powerful tool in the fight against climate change.

Beyond the type of the underlying projethe price of carbon credits is also influenced by the volume of
credits traded at a timgthe higher the volume the lower the price, usualtizg geography of the project,
its vintage (typically, the older the witage the cheaper the priceand the delivery time.

When the underlying carbon project also helps to meet some of the UN's SDGs, the value of a credit from
that project to potential buyers may be higher, and the credit can trade at a premium to othes tyfpe
projects.

For examplecommunity-based projectsg which are usually very localized and typically designed and
managed by local groups or NGQ&nd to produce smaller volumes of carbon creditl is also often

more expensive to certify them. Howevehey usuallygenerate more additional cdbenefitsand meet

the UN's SDGs, contributing, for instance, to improved welfare for the local population, better water
guality, or the reduction of economic inequalitiyor this reasongredits emitted by commurty-based
projects may trade at a premium to projects that don't meet SQGach as industrial projects, which are
typically largerscale and can often produce large volumes of credits with more easily verified GHG offset
potential.

The 2021 market demandasy is often told in two parts: the influx of fresh entrants, with both speculative
traders and offset endisers; and the resulting strong increase in carbon offset credit prices.



According to OPIS daily assessméaitPrice Information Servic:
OPIS ighe most widelyaccepted price benchmark for suppi»;ﬁ‘:ﬁr 2 E :
contracts and competitive positioning because unbiased . e

independeny, the average price of Voluntary REDD+ crnadit:_

frequently sold, premier forestry offsaetsjumped about
$7.50/mt over the past 12 mohs, more than doubling. The
average cost of vintages 2017 to 2021 hit a high of $13.25/m

early December, after starting 2021 at a low of $5.73/mt. Bmker " Rm“er“

For the REDD+ assessments, OPIS considers Reducing Emr
from Deforestation and forest Degradatioredits with a Climate, End

Buyer
Community and Biodiversity (CCB) Standard certification isc

by the Verra carbon registry. W
Like the REDD+ credits, benchmark CORfgjible Offsets (OPIS
CEO) rose more than $8/mt in 2021. The OPIS daily CEO assessmmkat a high of $9.04/mt in mid

November after starting the year at a low of 80.5 cents/mt.

5. HOWTOPRODUCE AND SELL VOLUNTARY CARBONSOFFSET

5.1. Producinga Voluntary Offset
In order to generate offsetg project developer must complete a rigoroyszocessin order to ensure
that real, quantifiable emissions reductions have been achieved.

Although the process can vary, most follow a similar Process for Carbon Offset Projects

fx ctD &ULT‘

Thg project begisto work on aProject IdgavNotethis firststep focuses on eaHstage prepara‘Eions, like .
ISYSNIGAy3a | LINR2SO0 LXIFyXZ aaSaaiya GKS LINR2SOGQ
stakeholders.

Once the Project Idea Note is fully definéik project developer makes more conteelans in &roject

Design DocumenttKk S RS @St 2LISNJ LINBPARSE AYTF2NNIGA2Y | 062dzi
reductions, plans for quantifying and monitoring the delivery of climate and other social and
environmental benefits, and a demonstrationlthi §§ KS LINR 2SO0 Qa |-a3dza dvh i d S &
reductions and avoids emissiodgeakagé emissions which are simply displaced to a different location,

instead of avoided altogether. E.g., if a forestry project claimed to avoid emissions by imgvent
deforestation but resulted in other forests being felled

Project Idea NoteandProject Design Documerit NB  laldStgdé a 6 & -partyialdiioNR

After the project has been implemented and monitored over a period of time, another pratiess called
Gverificationé | daSaasSa (KS RStEAGSNE 2F INBSYyK2dzaS Il a YA
Only afterthe project has successfully passed each of these steps can the project developer begin to issue
tradeable offsets

This a simplified explanation of the stegpgroject developer must complete order to ensure that real,
guantifiable emissions reductiofsve been generated.



5.2. Selling a Voluntary Offset

Once a project developer issues offsethese can be sold But with no centralized voluntary

marketplace, finding a buyer can be a muttiep, challenging process

Today, usual practices are:

1. Some project developers sell their offsets directly to end buyers.

2. Others sell their offsets through a broker or an exchange, which prglatéorms for buyers and

sellers to meet

3. Sill others may sell to a retailer, who then resells offsets to an end buyer

The transaction phase includes any time an offset is sold. Yet once an end buyer is ready to claim that
offset against their own emigms, he should retire it. Retired offsets are no longer able to be traded in
' NB LISNXYIySyidte al

themarketandNS LINS &Sy i SYAaairzya
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6. Overview of thePotential andChallenges for the VoluntaryCarbonMarket

The voluntary nature of this business also means that the current status of voluntary carbon markets can
be at best describeds fragmented andat worst opaqueandin some cases even ineffective

But the importance of the voluntary carbon marketnot limited to corporate ESG imperative#s carbon
pricing grows it could be an important tool for project financing, especially for projects that promise to
deliver negative emissions, which will be essential to reach increasingly ambitiemsrodargets.

The voluntary carbon market reaetia record high in
2021, with almost 250mn t of Cafy of credits
issued, an increase of over B0yearon-year. A
similar trend was observed for retired credits. Retire
ONBRAGA | NB LJz2NOKF &SR
avoid any potential future double counting.
Companies worldwide across a wide range of sectc
have shown interest in tapping voluntary carbc
markets in an attempt to reach their carbon neutralit
goals, and the recent surge in interest is also drivi
the need for more transparency amategration.

The voluntary carbon market segment that he<
been receiving substantial interest, but the®"*™*
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aISO Often flnds niself In’_the 9[0§Shalr§ ( 2 A ’gzzwpe\:isci(:zftsilizers Current emission? related to
detractors, is thed y I todeNeSS R &2 | Rice Cultivation agricultural practices
carbon business. These are projects that foc o j Draineqorganicsoll
onnature conrvancy (such as reforestation) e e e
agriculture-focused projects that aim to use * | potential carbon removals - sEquestiationfecak] b

o 3 :| upside estimate scaled up to sequester 2-5
x x L ox . . ; = GtCo by 2050 -
_a 2 7\f a I a | OI Nb ztwlcaﬁyA -4 4 i.e.u;fl:r‘lg;:rafzntal
involving practices such as regeneratiy . | emission globally
agriculture and a Ol Nb 2y , Fver\.
attractive due to itsclaimed hugepotential to “F0stat,

. - Fuss, S., et al. 2018. “Negative emissions—Part 2: Costs, Potentials and Side Effects.”

Store Carbon, and aChleVe the muobeded - Smith, P. 2016. “Soil carban sequestration and biochar as negative emission technologies.”

- Zelikova, )., et al. 2020. Leading with Soil: Scaling Soil Carban in Agriculture

negative emissions.

l'f 0K2dzZ3K | ANR Odzt (i dzZNB A &oof @l@oyl irhial eliBs@risIahys @s xetefrigy orfiy2 NJ | N
to soil/croprelated emissions, and excluding animal farming emissidnsje is a large body of academic



literature that suggests that soil carbon would have to potential to sequester up %dfQotal annual
emissions.

As a resultincentivising farmers to sequester carbon dioxide from the atmosphere and store thie
biosphere as soil organic carbon is considered a growth area in voluntary carbon markets

1 Governments see it as a ceaffective way to meet their Paris climate agreement targets, while also
boosting biodiversity. Major economies (including USA, Canadstralia, and soon the EU) have
announced initiatives to support carbon farming by establishing appropriate frameworks

1 Corporates see such natulmsed carbon removals as a ceffiective method to meet their net zero
claims

Despite the potentialthe current market for soil

Others
carbonbased voluntary credits iswot developed a N
enewables
enough . 35%
H . Waste 173 ‘ Issued:
Agriculture carbon projest currently amount to | 1.05 mn t

around 26of total credits issuances so far.

. . . . 34% |
One ofthe issues that is affecting the widesprea  yaure-based solution /
adoption of agriculturerelated carbon schemes i omicy
scalability. Most of these soil carbon schemes al k‘""”‘s
located in North America and Australia, where far -
sizes are on average much larger than Asia -

Europe Largescale farms allow for a more efficient
rollout and monitoring of soil carbon schemes. soureescimate foces

8%
Forestry-related

Soil carbon projects typically require decadémng commitment and steep initial cost&oil sampling and
auditing costs are typically covered by farmers), which are not always viable options for farmers, given the
relatively low voluntary carbon pricing currently available in the market (typically <$15AeGD2

In any casesoil carbonisattracting investment despite the challengeBlew entrants have set up carbon
programmes to meet potential demand. Leading dgput firms have announced their intention to
leverage their market positions to develop carbon programmes or other relatestiments.

What is becoming very clear is there are vast differences in how market participants are approaching key
elements of their carbon programs, most notably in the threshold criteria for signing up farmers

6al RRAGAZ2Y L f ASoitDigganZCarkiod (BOQY 228 H ®ES aG2NBER Ay (GKS a2Af
the rigour and precision with which the amount of carbon sequestered is measured.

The degree of differentiation seems driven by varying perceptions on making programmes attractive to
farmers whie also ensuring the output carbon reduction units are highly valued by consumétisout

any clear guidance by governments (a common feature currently in most commefo@lbed aspects of
sustainability and energy transition), this will play out otere.

The rigour in thelesign and implementation of methodologies is also becoming a crucial asgrexttwill
affect the ability to roll out these schemes across different geographies and generate a substantial amount
of tradeable credits, as well as their market acceptance.

7. Potential of VCMspolicies and implementationin case of agricultureand foresty, and
takeaways forUkrainianmarket

Ukraine occupies the territory of 665 thousand hectares or 0.4% of the Earth surfaceyhluth the land
amounts to 528 thousand hectares. Ukraine owns 8.7% of the world stdgslaok soil, 2.3% of cropland
(8thin the world) and 2.2% of basal area under cereal crops.



Agricultural use lands take almost 70% of Ukraine's territory, forests and other lands, coveredds
and bushes vegetationl7.6%, and settlement land constitute 4.2%.

Forests is the main sink of GHG emissions in LU{Ua@&use, Laneuse Change, and Forestsector.
According to the State register thkraine's forests, the total territory of forest resource is 10.8 million
hectares includingeclamative afforestationPrevailing in Ukraine is the State form of forest ownership;
about 87%of forests are managed by State entities and organizations. The sector's specific feature
includesimbalanced land usage structure, excessive ploughness of territory, and low léwestfcover

of the territory (average forest cover in Ukraine amounts to 15.9%, while that in European countries is
37%).

LULUCF sector contribution to total emission/absorption balance is positive. AccordiNgtitmal
Cadaster of anthropogenic emissgofrom sources and absorption of greenhogseses absorbers over
2015 in Ukraine the sector absorbed about 5% of the total GHG emidsiatsolute terms, for the period
2010- 2015 the level of absorption in the sector stayed witthia range of 1830mA £ £ A2y G . _H
per annum.

Forestlands are net GHG absorbens average for the period 2012015 the scope of GH&bsorption by

Slj
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coming from coplands, pastures, wetlands, settlements and otkards. The scope of GHG emissions

FNRBY ONRLX FyRa 2y I @SNIegbvalénpérlarin@R | 0 oy dy YAt tA2Y

Low carbon policies and measures in land development and forestry

Forest cultivation, sustadble forestry and reduction in the loss of forest cover are the rapgropriate
activities to increase GHG emissions absorption in LULUCF sector. Of agriordtitieds, the optimum
include nonmexhaustive farming, cattle grazing and organic soil regton. Ukraine's specific feature
include imbalanced land usage structure, excessive plougluofdssritory, and also low level of forest
cover of the territory (average forest cover in Ukraamaounts to 15.9%, while that in European countries
is 37%).

Within the territories of cities and other inhabited localities, the total area of green plantingtypak as

of 01.01.2015 amounted to 652, 1 thousand hectatdigaine belongs to the group of countries with the
highest share of agricultural lands is iotalarea of¢ 70.8% as of 01.01.2015, including agricultural arable
landsc¢ 68.8%, pastures and héiglds; 13.0%.

Policies and measures aim to:

1 reduce cropland in the land use structure;

1 increase the area of lands covered with foresgetation, to create new forests (afforestaticemd to
timely restore the forests (reforestation);

1 Rationally place forests and declarative afforestation, which constitute ecological carctss in
landscape, and restore field protection strips and ottygres of declarative afforestation;

1 to take stock of green vegetation in the inhabited localities, assess their status and carbon
sequestration;

1 to green the inhabited localities, which implies to incentivize measures of suppoitrgrdvement
the statusof trees and plants in residential areas of inhabited localities, to incrplases density in
urban environment via creating of public and curtilage gardens, green raofsto plant different
types of vegetation to enable sequestration and uptakeanfuemulatedcarbon;

1 to enhance interagency coordination, in particular, among forestry, agriculture etc.



1 implement and support best practices of farming and forest management, which takacdoent of
climate change and aim to prevent carbon take out freails in agrocoenosigjcrease the level of
forest productivity and resilience, to preserve and accumulate carbéorést phytomass and soil;

{1 to improve conservation and protection of forests and conservation areas, green vegetatioa
inhabited lo@lities, conservation of field protection forest strips and other reclamadifferestation
to store the accumulated (sequestered) carbon;

1 tointroduce economic incentives of land user (owner) to rationally use and protect agricultural lands;

1 to combat degadation of agricultural lands and desertization, including via conservatidovof
productive and technologically polluted lands;

1 to improve methods of agro technical regulation of carbon content in soil, which nansotion
implementation of innovativeagritechnologies, geared towards preservation angprovement of
fertility, non-alkalic cultivation and rotation of crops; to lower mechaniogbact on the soil;

1 to support measures which aim to transform low productive agricultural lands into |ariiis
permanent plantation cover, such as meadow/pasture, garden or forest where the cadmbent in
the soil and/or biomass will increase;

1 to reduce the rate of agricultural lands transformation into build lands, as this will help tiptake
carbon in thesoil of such land and also keep their carbon sequestration potential.

Ukraine has made impressive progress on key reforms and restored 1fiva@ncial stability, but weak
growth and poverty remain a concern.

Despite these economic challenges, Ukraine rgoizes climate change as the most consequential factor
this century, affecting the economy and future generatiomsd appreciateshe potential impacts of
climate change, with a focus on agriculturasa key driver of the economy and job& is not too late for
Ukraine to reduce the climate risk to agriculture and forests and enhance opportunities in these .sectors

Recent studiesecommend that Ukraine strengthens institutiomslicy,and planning; increases scientific

capacity and research; and promotes a transition to clirsmtart agriculture and forestry. Thealso

highlight the need to develop more compreheresioblastlevel impact assessments, especially for water
availability and corresponding costs, to identify specific climate risk considerations for development
planning on the local level, so action can be tailored to the sectors facing the highestirigk$h O 2 dzy (i NB Q
oblasts.

The area of degraded and unproductive arable land in Ukraine exceed#® @0ore than 6.5 million
hectares)of the total arable land Every year, 300 to 600 million tons of soil are lost due to erosion.
Depending on the level of degration, crop yields can be reduced by%s0and losses from the lack of
production amount to more than UAH 20 billion per year. At the same timie, NI Ay SQa | I NR Odz
is estimated to cause 3&to 40%of all environmental degradation in the country

Given this negative tendency, and following the signing of the United Nations Convention to Combat
Desertification Ukraine has undertaken responsibilities to rebuild degraded land and soils by 2030 and
seek to achieve a neutral level of land degradationthe world.

A new business model carbon farmingg could tackle issues around sustainable food production and
climate changén Ukraine.

1 Climate change, regulatory pressures and consumer expectations are changing the way agriculture
works

1 Carbon farmingould be a new enabler of healthy and sustainable ecosystems



1 Farmers, consumers, companies and the public sector all stand to benefih the right credits
system and permanent capture concept in place.

Shrinking productive farmlands, pest outbreaksl atimate change are impacting crop cycles and yields.
CINYSNBRQ O2yOSNya 2y GKS flyR I NB Of 2dzZRSR FdzNIiKSN
pandemic, regulation, trade issues and embargoes. At the same time, consumers are seeking more
sustainable, healthier and affordable foaqd Y R I NBSY SNJ LINPRdzO(ia 2@SNItf o |
requires a radical rethink of the agricultural landscape.

As briefel before, and similarly applying in Ukrairegrbon farming refers to techniques dggned to
sequester carbon in the soil or avoid the production and release of carl®ome of the known methods
include theuse of cover cropsno-till techniques smart fertility solutions limiting anaerobic digesters
or switching torotational grazing

New discoveries and innovative approaches are set to offer further ways to sequester carbon in soil.

Carbon farming can be complemented by other mechanisms, such as systems to certify and incentivize
good practices around deforestation or water quality.

[ G048 Lidek S KA atdkefti2 v Q&

What almost every farm has in common is the huge expanse of soil at its disposal. Soil is an efficient carbon
sink, with huge capacity to store carbon over time. A skilled farmer can use carbon farming tceerttanag
carbon pool, flows and greenhouse gas fluxes at farm level with the purpose of mitigating climate change
and building sustainable farming practice. Combining evolvingdi@tan agriculture with carbon farming
practices has potential to solve muligpchallenges around food security strategies acrossthmtry.

All players in the agribusiness and food ecosystegiarmers, seed suppliers, crop protection and input
players, processors, equipment manufacturers, food manufacturdi®ve an opportunig to participate

in and contribute to the progress of carbon farming. But beyond the immediate agriculture landscape, the
potential of carbon farming has not gone unnoticed.

The question is how to bring together the needs djkrainian farmers, governmentand other
stakeholders.Developing innovative business model and enabling growth across the ecosystem will be
keyLGQa | 3ANBFG ARSEFSX odzi FFENNSNI LI NGAOALI GAZ2Y AY
Large scale participation cannot bbserved to date, and there is no wé&thown market for credits from

carbon farming. For a concept with such an enormous potential these are significant warning signs.

The challenge and taskg now is to bring together all the expertise and perspectivesded to empower
change. This relies on the knowledge and experience of farmers and other agribusiness players in
managing the soil system, navigating external influences like weather and planning ahead faagdow

cycle longterm.

Change will be erided bydigitalization as a crucial tool in tracking carbon storage and trading credits

Ukraine and the International Carbon Action Partnership

P'Y{NIFAYS LXlya (G2 SadlotAakK F ylFadA2ylf ASBdcifitionny f AY
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in Article 365 (c) Title Which outlines steps for the implementation of a national ETS, including:

adopting national legislation and der&fing competent authority(ies);

establishing a system for identifying relevant installations and greenhouse gases;

developing a national allocation plan to distribute allowances;

establishing a system for issuing allowances to be traded domestically anstaliations in Ukraine;
and

)l
il
il
)l



1 establishing MRYMonitoring, Reporting and Verificatipand enforcement systems, as well as public
consultations procedures.

The country has developed the main elements of the national MRV system to prasdid hasis fothe
upcoming ETS. In 2019, Ukraine adopted a framework law on MR\WMRYdaw entered into force in
2020 and applies to installations from the start of 2021.3ByMarch 2022, covered installations must
submit the first monitoring reports for 2021.

To establish its ETS, Ukraine plans to develop separate legislation based on at leasttmeef data
from the MRV system. According to a statement made by the Minist&nefronmental Protection and
Natural Resources in January 2021, the ETS launchteg&elglace as early as in 2025. Ukraine is working
on its ETS plans with the assistance ofRMR and the German Corporation for International Cooperation
(Glz).

Main data and information:

Overall GHG emissions (excluding LULUCF) Emissi®d8:2 MtC02e (2018)

Overall GHG emissions by sector (in MtCO2) Sector Name MtCO2e
Energy (excl. transport) 191.3
Transport 35.0
Industrial Processes 56.5
Agriculture 44.2
Waste 12.2

GHG eduction target
1 BY 2030: GHG emissions will not exceed 60% of 1990 GHG levels, including LULUCF (NDC)

1 BY 2035: 20% GHG emissions reduction from final energy consumption from 201(Heeely
Strategy 2035)

1 BY 2050: GHG emissions from energyiaddstrial processes will not exceed 3B%%6 0f1990 GHG
levels (Low Emission Development Strategy 2050)

8. OVERVIEW OF SOMERBON FARMINGARKETEN EUROPE ANNORLWIDE ‘

Germany

While carbon farming is a priority for the German governmdatmerd) 2 LJA tiey Arg nofA dding
enough to support measures financiadlgd environmentalists add that some of the promoted practices
have limited climate value

Farmers recognize thatcbon farming is a big opportunity for climate policy as well as aluiey) but

WKAES KFENYySaaiaya yladz2NFt OFNb2Yy aiayila Ay F3IANROAZA
net-zero,they are also raising the voice theuch climate measures would also have to pay off financially.

Without adequate remuneration, easures will not be implemented to the extent that is needed

¢t KS O02dzy (i NB Qa laffofedebsit&@bon ddiestBatibh menslires in agriculture and forestry
should provide an overall sink @ million tons of CO2 by 203Qarbon sequestration mesures are
therefore being promoted through various policy instruments.

2 AUKAY DSNXlyeQa SySNHE& FyR OfAYI UGS FdzyRZI eT1p VYAt
N> o6fS fFYRZI AY |FTRRAUGAZ2Y (G2 enum YAff indtgactdorNR Y K
Moreover,significant fundsre budgeted to implement the national Arable Farming Strategyclndims
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But for the German farmensot enough is being donesince inGemany, while overambitious objectives
have been set for carbon sinks, a framework for certification or remuneration is lackm they
significantly need to speed things.up

Once aunitary and scientifically validated frameworkor quantifying the amount of sequestrated
carbon is agreed upon, this would need to form the basigliilerent mechanisms of remuneration

For example, ve could imagine remuneration from the energy and climate fund using the means of the
CO2emissiontrading system, but privateemuneration systems could also be envisioned.

However, environmentalists are critical of integrating carbon farming into emission trading scHemnes.
them, there is a risk that, by generating certificates, &hé& O (i 2 NiBsdor redGring efhissions are
curbed, because these emissions can then be offset to a large extent

MEASURING IMPAGcording to German farmerkis can be especially problematic whenever the

amount of carborsequestered by a measure is difficult to rseee If Germanywant to remunerate the

actual impact of carbon farming measuréds neeced a large amount of data and measuremeritss

extremely difficult to gather this data as accurately as it would be necesssrgcially from small farmers.

This is an important input for the Ukrainian ca®éhy?In practice, financial support is most often geared

towards remunerating the implementation of specific measures rather than their impact.

{GF1SK2t RSNAQ @ASga | t guestior df @ScNEpEcificstdrBing practices@e Y Sa (i 2
government should focus its efforts dRtomfarmerQ & LIS N& LIS O i A @ Sas int¥gfatediiogNS & Y dz&
production as possible, to guarantee food supply while also avoiding &akage.

Measures for humus blgdup, such as planting intermediate crops, can be integrated into the active
cultivation of agricultural landBut from the perspective of environmental campaigners, such practices are
not the most effective on the table for carbon sequestration.

Why? Humus is very fragile and not really suitable for storing carbon over a longer pdramause
emissions can escape again after they were sequestered, it is very difficult to measure how much of a
carbon sink humus can actually provide.

Instead, rewetting moblX YR A& GKS YSI adnNBE gAGK GKS akAIKSAD
Germany, large moor areas in the northeast and the south of the country that have been degraded hold
the potential for providing significant carbon sinks by being rewet.

In Octdber2021> DSNXIFy&2Qa FSRSNIE FyR NBIA2YIE F INKOdA G dz
agreement on moor protection and rewetting, which foresees that 5 mithms of CO2 equivalent should

be sequestered in moorlands until 203@owever, many faners see this more cautiously than humus

buildup as rewetted areas can only be usedffsming to a limited extent. Farms need loteym, reliable

income prospects, as well as options for continuing the agricultural usage of areas.

AccordingtdO dzNNByYy i 0dzRISGAY3I LA I yas GKS yrdAz2ylFf F 3INROc
moorland protection between 2021 and 2025. Among other things, these means will be used to promote
measures for enabling farmers to still use rewetted areadqeal conditions

Apart from national measures, Germany also supports carBdnNXY Ay 3 G KNRdzZAK GKS 9
Agricultural Policy (CAPY KS O2dzy i NBE Qa-Ol0f i § R 2 & &E2pdFaMed Yids & £
remunerating sustainable agricultural practiceshintthe CAR; includes support for crop diversification

YR GKS OdzZ GAQGIFGAZ2Y 2F §S3dzYAy2dza LI KW H 200 a0 A 2«
for carbon sequestration in agriculture are too ambitipascording to farmersHowever, famers have

high expectations for the carbon removal strategy set to be presented by the Commission in December
2021, appreciatehe EUFarm to Fork Strategys providinga suitable framework for carbon farming to

become a new business model in agriculture.



France
French farmers endorse carbon farming but highlight transition costs

With its low carbon strategy, the French government aims to green agricutooegh thedevelopment
of carbon sequestration in soils. French farmers salute the strategy dufar stronger aids for the
transition to be financially sustainable.

Launched by the government in 2019, a Low Carbon Label allows the official certification of projects and
engagements to reduce greenhouse gas emissions and capturd-@@ters can obtain the label through
different agronomic techniques, such agroecologyor conservation agriculture

Labelled farms can then receive financial support from companies or local authorities wishing to offset
their CO2 emissions throughthe$dl f t SR a OF N2y ONBRAGAEZT fAYy1Ay3d &?2
for farmers.

In the framework of France Relance, the French recovery plan adopted to address the impacts of the
COVIEL9 crisis, the ministry of Agriculture is furthermore offeringgwentions to allow farmers to conduct

a carbon diagnosticontheirfar.y R2 4 SR gAGK emn YATfA2yX GKS YSI ad:
of the cost of carbon diagnostiésr farmers having settled less than five years ago. It provides them with

a personalizedaction plan to help thendecarbonizeheir farms.
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our agriculture and food system to collectively meet the challenge of our climate conemtitnand

obligations.
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The agricultureforestry-wood sectorg according to e plan- is of strategic importance for the climate by
contributing to climate change mitigation through carbon sequestration.

/| 2y ONBGStes GKS YAYAauNR glyda (G2 RS@OSt2L) YSI adzNJ
AY T NI &G NHzO G dgbsSadésuppodzabekdeveldpmdnSof Low Carbon methods through the label

and carbon diagnostics.

Carboncompensation mechanisms could constitute an important additional lever for mobilizing the
agricultural sector in the national climate change mitigateffort. Changing their ways represena
financial cost and a mediwterm risk for farmerssincewhenthey change things, we need to wait several
years before finding a new equilibrium and seeing positive feedbatkedninvestment.

In this period financialaid ¢ in the form of compensation for environmental services or higher consumer
prices¢and a strong political framewore necessary to sustain farmers during their evolution.

To change an agricultural production system towards greener and more sustainable prdaticess
need to invest at a loss for several yeaand take risks to work with naturejot always cooperating in
their favour.Young farmers starting otbday need help to shoulder the risks and investments of the first
years

United Kingdom
British farmers have set an ambitious strategy to reach-zexb greenhouse gas (GH&hissions in
agriculture by 2040As every farm is differenfarmerssuggetedd K1 G | G @F ad LIER2NIOF2f A 2
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soil, and bost production of lanebasedrenewable energy.

Accordingtotheb F GA2y £ CIFNI¥YSNRQ | yA2y URfarm enyis3iéns gliently y R 2 |
amount to 45.6 million tons of carbon dioxide (CO2) equivalent ag/ehput onetenth of total UK GHG
emissionsBut in stark contrast to the rest of the economy, only 10% of this is CO2. Around 40% is nitrous
dioxide (N20) and 50% is methane (CH4).
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only offsetting its own emissions but playing a part in carbon removal for other seéotor&nd as people
who work the land, farmers are in a great position to extract value from this carbon

However, it is an extraordinarily complex area of policy anobust carbon price will be absolutely crucial
if farm businesses are to consider this as a viable income stream in the future.

THE ROLE OF PRECISION FARMING IN UK

NFU believesthaf St T SNB OKI £ £ Sy3S | f a2 LINS & &yfcil@reseato.S & SEQ
An increasing number of farmers have switched to precision farming and GPS systems, which all help
businesses decarbonize, and greater investment in the development of agricultural technologies will
further aid climate smart farming.

However, the lack of rural digital connectivity is holding back progress and more needs to be done for
farmers to make the most of data and precision technologaesording to a NFU report, only 40% of
farmers reported that their broadband speeds were mlgnt).

lyegles F2NJ 0KS o0SySTA G 2HUfdrmenldoyasela gimiBrSidg&ion2ThiS N& Q
European Commission is pushing for precision farming practices to be part of the nex2@1P228ommon
Agricultural Policy (CAP), bpbor broadband infrastructureremains a headachand to reach their

targets, member states must capitalize on advances in innovation, technology and digital sajstimins
asprecision farming

Not only will these advances encourage sustainability, but thdyalgib lead to higher productivity and
reduced inputs for farmers, thereby lowering costs.

UKIlooksvery ambitious in terms of itgrogresshut those farmersdo not feel informed about how they
are going to be supported or compensated to make this transition to aclasvon or zerecarbon
agriculture.

Just like British farmers, the EU agricultural sector wants clarity on pqw farmers will be incentivized and
awid additional burdens and costs.dzi 9 dzNB LJISQ& 3INBSY LIzAK Ay | INR Odz |

Spain

Similar to other countries in EUp&@n seeks to maintain carbon in soils destined for agriculture in its
strategy against climatehange withthe support of the Common Agricultural Policy (CAP).

However like other farmers in EUhroducers demand more funds to compensate for their efforts

The Spanish government and autonomous regions negutaiplan to implement the new CAP

Around 40% of its budget will be allocated to actions with climate emdronmental purposes. Among
the new changes are eeschemes, aid linked to sustainable practices divided between those focused on
agroecology, andhie secalled low carbon agriculture, which aims to reinforce the sink capacity of soils.



The government has proposed incentives for producers to incorpoextensive pasture grazing
sustainable harvestscrop rotation, direct sowing conservation agriculture and plant covers and
uncultivated landto protect biodiversity.

Theeced OKSYSa oAttt 0S FAYIYOSR gAGK emdmnt oO0AffAZ2Y
from the CAP (first pillar), along with another 2% chargeehnvironmental spending in rural development
(second pillar).

The Ministy of Agriculture, Fisheries and Febmtends to support farmers in the transition towards more
sustainable agriculture from an economic, social and environmguiat of view.

Agrialtural organisations insist on the need to receive more support in the face of increasing
environmental demands and highlight the mitigating capacity of agriculture to capture carbon and prevent
it from being released into the atmosphere.

According to the{ LI YA A K FIFNYSNBQ 3a20AF0A2y 6! alatbox { LI
compensatehe efforts of the producers, who do not see the proposal as sufficiently attraatidefeels
the need to adopt sustainable practices and tackle problems asidwil erosion or fires.
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pesticides by 50% and fertilisers by 20% before 2030. Additioitediyns to expand organic farming to

25% of agricultural landThe plan also includes a Carbon Farming Initiative and a regulatory framework

for certifying carbon removals.

In Spain, with 10% of ecological agricultural land, organic farmesisfor amodel changevhichwould
also help boost rural economies, combigijob creation and economic benefits with the protection of the
environment, the fight against climate change, and an improvement in animal welfare.

Meanwhile, the phytosanitary industry advocates for more investment in precision agriculture with new
techrologies, innovation, and appropriate legislaticdil management can be significantly improved in

the Iberian Peninsula with practices such as crop rotation, which do not put the survival of farms at risk
from an economic point of view.

Poland
| left at the end the scenario and market characteristics probably closer to the Ukraiagensince
considerCarbonA- NY¥ Ay 3 ARSIt G2. 622ad t2flFyRQa @&ASfRa

Carbon farming practices could help Polish farmers cope with permadirenight as they could inease

the productivity of their yieldgnd activities serving the purpose of using soil in a more sustainable way
and increasing the amount of carbon present in it make the soil more fertile and increase its production
values

Such soibecomes moreresistant to drought, which in Polish conditions, with unstable weather and
permanent drought in the summer season for the last ten years, can bring farmers higher yields

However, in Poland at the moment there are no instruments that would support carbon faimiag
broader way.

For European Carbon FarmgECForganisation promoting carbon farming practices in Poland and
developing agricultural carbon payment mechanigmegenerative agriculture is a much broader
concept than organic farming.

Appropriate use of regenerative farmingmethags Y R Ay LJ NI A Odzf I NJ dzy RSNE (| Y R.
work, including the carbon cyclemeans that at some point the system becomes organic, meaning not
using artificial methods for production.



ECF belieasthat not enough farmers are aware that their farm is a part of the whole ecosysterhe
best example is thaPolishagriculture still relies heavily on tillage, which is a practice that has a very
negative impact on the carbon cycle.

IS CARBON FARMINKHLY TO DEVELOP IN POLAND?

In Poland,the support for carbon farming will grow, among other reasons, because 40% of the new
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farmers will benefit frommproved soil quality, improved production performance and greater resilience.

The implementation of carbon farming practices may imply the need for new investmantsthe

additional costs for farmers are compensated under the @APfarmers are not rearded depending on

the amount of carbon stored.

Filot programmes have so far been launched in Europe which aim to reward farmers for tons of carbon
sequestered in the sgiandfarmers will soon be additionally rewarded for practices baserkegenerative
agriculture.But | should stress tha necessary step for carbon farming in the EU and Poland will be the
establishment of a legal framework for certification of sustainable carbon removal from natural
ecosystems.The Commission is currentlyorking on a draft regulation on carbon farming, and the
certification mechanism is to be proposed by 202
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farming systems, diversification of crop structs and compliance with fertilization plans.

Poland couldnake use of the CAP, which includes many possibilities to suppegagmiogical and pro

climate measures, especially under the second pillar, in rural afé&se funds support orgarfi@rming

and agrienvironmental programmes, which are not commonly referred to as carbon farming, but
contribute to absorbing CO2 from the air and storing it in$bé.

A final observation is thadespite having the biggest budget in the EU for the rdeatelopment pillar,
Poland does not fully exploit the opportunities provided in the QAB&llocates fewer funds for organic
farming and ambitious agenvironmental programmeand spends large sums on other objectives

Australia
The AustralianCarbon Faming Initiative (CFl) is a voluntary carbon offsets scheme.

Itis an integral component of the Emissions Reduction Fund (ERF) and allows land managers to earn carbon
credits by changing land use or management practices to store carbon or repgleeahouse gas
emissions.

The Carbon Credits (Carbon Farming Initiative) Regulations 2011 were recently amended with the aim at
reducing the regulatory burden for forestry sector participation in the ERF, vdttgynizinghe need to
ensure ERF project® chot pose a cumulative risk of an adverse effect on water availability.

The amendment to Regulation 3.37 allows for ERF plantation forestry and farm forestry projects in higher
rainfall areas to participate in the ERF if they are located in a regiorevthemplanting of trees is unlikely
to have a material adverse impact on the availability of water.

The regulatory burden for these projects will be reduced as land managers will not need to apply through
other pathways in the regulations.

Regional foresy hubs and areas approved as regions for further plantation establishment are:
1 SouthwestWestern Australia

9 Tasmania
1 Green Triangle, South Australia side



1 Green Triangle, Victoria side

1 Kangaroo Island, South Australia

9 Southern Victoria

1 SouthwestSlopesVictoria,and New South Wales
9 NortheastNew South Wales

Further forestry hubs are under consideration, in addition to the current regional forestry hubs and areas
that have been identified as specified regions by the Australian Government.

TheDepartment of Industry, Science, Energy and Emissions Reduction has the lead responsibility for the
water rule and is responsible for determining what activities are eligible under the CFI.

The Department of Agriculture, Water and the Environment (DAWBRistent with its national water
policy function, is responsible for advising where plantations are likely to have a material adverse impact
on water availability under the CFI.

DAWE has two roles regarding water policy: ensuring compliance under thendlaater Initiative
(NWI) and under the amended Regulation 3.37 to provide advice on whether projects are likely to have a
material adverse impact on water availability.

DAWE conducts ridbkased assessments to determine whether the planting of treesavoglikely to have
a material adverse impact on the availability of water.

When conducting an assessment DAWE will:

1 identify where there is no evidence of plantations intercepting water that wooltierwise be
available for regulated consumption or eranmental use; and
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resources, and monitoring and reporting.

Arrangements to manage interception activities vary across the states and territories and eaemof
has management, planning, and regulatory arrangements that govern forestry and commercial
plantations.

Project proposals in regions that are not included in the specified forestry hubs may still be eligible for the
CFI and should refer to th€arbon Credits (Carbon Farming Initiative) Regulations 2011 for more
information on eligibility criteria.

USA
To meet the climate challenge, the United States needs a comprehensive national approach. Well
designed federal policy can cut emissions andrgjtieen resilience while driving economic growth.

In the absence of stronger federal leadership, many states are enacting their own climate goals and
policies. They serve as laboratories, demonstrating what's effective and informing national policy.

A growhg number of jurisdictions are adopting markdesed climate policies. By putting a price on
carbon, these policies give businesses the incentive to innovate so they can cut emissions at the lowest
possible cost.

Compared to commandnd-control regulationscarbon pricing is a markésed mechanism that creates
financial incentives to reduce greenhouse gas (GHG) emissions.

LJ



12 states that are home to over a quarter of the U.S. population and account for a third of U.S. GDP have
active carborpricing prograns and are successfully reducing emissions.

Those states are California and the eleven Northeast stat€onnecticut, Delaware, Maine, Maryland,
Massachusetts, New Hampshire, New Jersey, New York, Rhode Island, Vermont, and Vihginiaake
up the Rgional Greenhouse Gas Initiative (RGGI).

RGGI is the first mandatory capdtrade program in the United States to limit carbon dioxide emissions
from the power sector.

I T EAFT2NY AL Q& LINE-Sebtdr Yapaadirdde prdgréam im WokBnderic. dzf ( A

Massachusetts has also implemented regulations to establish an additionrahdapade program for its
power sector that runs in parallel with RGGI but extends out to 2050.

Washington state recently enacted new eapd-invest legislation to takeeffect beginning in 2023.
Compared to commandnd-control regulations, carbon pricing is a marketsed mechanism that creates
financial incentives to reduce greenhouse gas (GHG) emissions.

Example: American Carbon Registry (ACR)

The ACR is the first independent voluntary offset program in the world and have since branched out to
credit emission reductions for both voluntary and compliance (e.g. CORSIA) markets, from projects based
primarily in the US.

Main information

Administrative body:Winrock International

Year of implementation 1996

Type of jurisdiction covered Independent

Registered activities as of December, 31 20222

Credit name:Verified Emission Reductions (VERS)

Credits issued (MtCO2e) as of Decemb#t,2020:50

Credits retired or cancelled (MtCO2e) as of December, 31 2820Scope

Geographic coverageGlobal

Countries with project:5

Carbon pricing initiatives accepting issued credits for complian€®RSIA, Washington State CAR

Sectors covered:Agriculture, CCS/CCU, Energy efficiency, Forestry, Fuel switch, Industrial gases,
Manufacturing, Renewable energy, Transport, Waste

Price range 2020UJS%$5.38/tCO2e (unweighted average)



WRAP URBECTIORart 1¢ Common Questions & Answers
Is thevoluntary carbonmarket currently very developmental and fragmentary in nature?

YES, andhts represents both an opportunity for market participants and a risk, given the potential

reputational fallout from anyshortcomings in case methodologies are not adequately sound and are

scrutinized in the media. Effective program and methodology planning, and effective Measurement,
Reporting and Verification (MRV) of emissions and emissions reductions is perhaps tleeitoakfactor

for the establishment of a viable business in this sector.

Who can verify carbon credits?

All credits issued from any of the major carbon standards (CAR, VCS, ACR, GS) will have undergone a
robust verification process by an 1ISO accreditecbtparty verifier. These credits are also all tracked on
registries to ensure emissions reductions are not double counted

How do | buy CO2 credits?

A commonly used purchasing option is to contract directly with a project developer for delivery of carbon
2FFTaSi ONBRAGa a (GKS@ NP AaadsSRe {dzOK O2y G NI Ol a
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What is GHG verification?

GHG emissions validation and verification may be pursued by an organization for a number of reason
such as to contribute to their annual report, to communicate to their customer, to meet regulatory or
investor reporting requirements, or publicly disclose their emission reduction achievements.

What is a carbon broker?

Brokers usually do not take owrsdrip of the underlying carbon offset credit; rather, carbon offset brokers
help to facilitate the transaction in exchange for a commission. Brokers primarily operate in the
compliance carbon markets, but some brokers also operate in the voluntary carbéetna

Can farmers sell carbon credits?

In a voluntary market, companies voluntarily purchase carbon credits to offset their emissions. Currently,
markets organized by publicly and privatelyned companies are the only way farmers can sell carbon.

Can Isell my trees for carbon credits?

Credits are issued to individuals or companies growing compliant forests and these credits can be sold to
a carbon emitter such as a power company, using them to 'offset' a power station's E@iBsions.

What is the dfference between carbon credit and carbon offset?

Carbon credits stands for the right to emit that carbon, while the carbon offsets represent the production
of a certain amount of sustainable energy to counterbalance the use of fossil fuels

How do carborncredit markets work?

Carbon markets turn emission reductions and removals into tradeable assets. These credits are generated
from emission reduction projects (a solar farm or forest conservation easement, for exampldjution
allowances allocated byogernment capand-trade systems

How do farmers get carbon credits?



In the case of farming, carbon credits are created based on carbon dioxide you draw down into your soil
and GHG emissions you reduce above the soil (for example, through improved niirogey) ¢ beyond
what was already happening on your farm. Carbon credits operate like crops in some ways.

Whatis the relationship betweenVERbffsets andcredits?

Voluntary Emission Reductions or Verified Emission Reductions (VERS) are a type of ffagbon o
exchanged in the voluntary or owéine-counter market for carbon credits. One VER is equivalent to 1
tonne of CO2 emissions.

Verified emission reductions are also commonly known as carbon offsets, carbon credits, or carbon offset
credits. Verified mission reductions (VERS) are essentially a reduction in greenhouse gas emissions (GHGS)
from a project that is independently audited (i.e., verified) against a thady certification standard.

How doa developer (e.g., farmer) can sell aget paid for carbon credits?

Farmers and any landowners can sell carbon credits because ALL land can store carbon. Landowners are
eligible to receive carbon credits at the rate of one per every ton of CO2 theisdapesters. Landowners

can sell carbon offsets on what are called voluntary carbon markets. Then transparent marlsetplece
asLandGate helps landowners sell their carbon credit at the highest price through a simple process. When

a landowner decides tprovide land for carbon credits, they agree to certain practices such as not
chopping down trees that store carbon for timber and practicing regenerative agriculture to maximize
carbon storage.

These carbon credit buyers are purchasing carbon credits @&svastment or are businesses trying to
meet internal standards for carbon footprint reduction.

What is carbon storage?

Carbon storage is the process of capturing carbon dioxide from the atmosphere to reduce its presence in
the atmosphere. You may alsoesearbon storage referred to as carbon sequestration, carbon capture
and storage, CO2 storage, or carbon offsets.

How does carbon storage work?

Land naturally captures carbon dioxide from the atmosphere through plant vegetation (photosynthesis)
and geologs processes. Companies and entities that emit carbon dioxide are how needing to offset their
carbon dioxide emissions. Since land is naturally capturing carbon diiadewnerscould be earning
carbon credits that companies want to buy for carbon offset

What type of land captures the most carbon dioxide?

For biological carbon capturing, the amount of vegetation growth (photosynthesis) that takes place on
f NI ey determines how much carbon dioxide is being removed from the atmosphere. Land that
is in areas with dense, mature tree stands and locations with soils containing high percentages of organic
carbon captures relatively high amounts of carbon diexi8loth forested areas and farmland can capture
relatively high amounts of carbon dioxide. Areas that are located in dry, arid regions with little to no
vegetation capture relatively low amounts of carbon dioxid

How much coulda landownermake selling cdron credits for carbon offsets ohisland?

The value of land for carbon offsets will depend on many factors including the acreage, climate, tree
coverage, soil types, surface activity, and maviarketplaces such atandGate has combined these
factors topresentsellerswith a Carbon LandEstimate or an approximation of whaheir land could be

worth in carbon credits through carbon offse®o findthe carbon LandEstimaig the landownercould

simply locatéts property onLandEtimatemap and claim ownship.



Landownemvould be paid for carbon credits drsland based on the amount of carbon dioxitiespecific
parcel of land captures. Companies will make offers to purchase ortlegisearbon credits for an allotted
period of time andthey will be paid on a regular basis dependent on the individual contract or carbon
storage leasé¢hey sign with the pirchaser.

EXAMPLEfoVerification & Selling Process of Carbon Credits for Carbon Offsets
EXECUTION WITHIE MARKETPLAIGENDGATE

Potential landowner caniscover the value oitsf I YR YR YFIEAYAT S LINRFAGA 0o
transparent marketplace

Sellers or lessors receive a free professional appraisal and have experts working to get you the best deal
and terms.
Like a real estate agent, LandGate receives a small stltasesd commission at closing.
11. Listing/Brokerage Agreement
1 Client provides legal description of the property to LandGate
1 Brokerage agreement between client and LandGate
12. Marketing Preparation
1 LandGate works on the legal description of the property
1 LandGate builds the property on the website
1 LandGate completes an appraisal of the property
1 LandGate reviews the appraisal of the property with the client
13. Marketing of Property
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1 LandGate receives offers from potential lessees or buyers during the marketing period

1 LandGate maintains a continuous communication with the client about the offers received during
the marketing period

1 LandGate makes counteroffers if applicable

14. Sekction of Best Offer
1 LandGate presents the offers and its recommendation to the client
9 Client selects the best offer

15. Lease or Purchase Agreement

1 LandGate negotiates thg Iiaase or buying agreementlwith s,elec'Eed Igssee or byyer; Lar]dGate o
continuously communicd Sa LINRINKaa 02 UKS OfASyu IyR AYyuS
1 Client is welcome to hire an attorney that can review and provide legal counsel to the client
regardigg the Ieasg/bux agreement; LandGatg can rgfer :[he client to a list of independent local
attory Sea |0 Of ASyiuQa NXIldzSau
16. Buyer's Due Diligence
T 5dz28§ RAfA3ISYyOS Aa fSaasSsSoa NBalLRyaAroAtAde AyOfod
17. Closing
1 Closing
1 Payment
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9. Introduction to Compulsory/Mandatory/Regulated Carbon Markets \

In the first part of this study, watroduced the terms carbon offsetand carbon offset credit(or simply
G2FFasSi ONBRAUGEO
Theyare used interchangeably, though they can mean slightly different things

1. A carbon offset broadly refers taraduction in GHG emissiorggor an increase in carbon storage (e.g.,
through land restoration or the planting of treesjhat is used to compensate for emissions that occur
elsewhere.

2.A carbon offset credit is #@ransferrable instrument certified by governments or independent
certification bodies to represent an emission reduction of one metric ton of CO2, or an equivalent
amount of other GHGs.

The key concept is that offset credits are used to convey a net climate benefit from one entity to another.
Because GHGs nglobally in the atmosphere, it does not matter where exactly they are reduced.[1] From
a climate change perspective, the effects are the same if an organization: (a) ceases an araissiun
activity; or (b) enables an equivalent emissieducing actiiiy somewhere else in the world. Carbon
offsets are intended to make it easier and more eeffective for organizations to pursue the second
option.

Carbon offset credits are not a simple commoditgandard-setting organizations have been
established tgrovide quality assurance for carbon offsets.

These carbon offset programs range frorternational or governmental regulatory bodieg such as the

' YAGSR blradAz2yQa [/ tSlIy 5S@St2LIWSyild aSOKI yAdy o/ 5al
under the Kyoto Protocok to independent nongovernmental organizations (NGOsHistorically,
governmental bodies certified offset credits for regulatory purposésd O2 Y LIX A yOS LINE 3 NJ
bDha LINAYINAfE& aSNIBSR @2 Wz ihdreNdenty dadtiStphBs oftprogdat dzy G | N
KIS 0S3dzy G2 aSNBS o620K deLlSa 2F YINJSdad 9 OK O
credit.

Offset programs perform three basic functions

1. develop and approve standards that set criteriatfoe quality of carbon offset credits
2. review offset projects against these standards (generally with the help ofplairty verifiers)
3. operate registry systems that issue, transfer, and retire offset credits.

In conjunction of aboveCarbonPricing isconsidereda costeffective policy toolthat governments and
companies can use as part of their broader climate strategy.

The three main policy instruments used to price carbon are:

A Carbon taxes Carbon taxes set a fixed price per unit of emissito help internalize the cost of
emissions and provide incentives for emissions reductions.

A Emissions trading system#n Emissions Trading System (ETS) imposes a cap on the total emissions
in one or more sectors of the economy. The regulator issuesngbau of tradable allowances not
exceeding the level of the cap. Each allowance typically corresponds to one ton of emissions.5 Entities
covered by the ETS are then allowed to trade these allowances, resulting in a market price for the
allowances. Thistyi@ ¥ 9¢{ Aa Ffa2 OFftftSR I aOFLI I yR GN}RS

A Crediting mechanismsThese mechanisms credit emissions reductions or carbon sequestration. They
come in various forms, but generally operate by establishing a reference emissions level or intensity
(calledi KS o6l aStAySO Iy Rrm3rBdice brhissidny ta belpvothelbasalitiededel, A F



by permanently sequestering carbon. Crediting mechanisms thus create a supply of verified credits
but cannot operate in the absence of sources of demand, wiifitelm comes from linking these to an
ETS or a carbon tax (where credits can be used for compliance).

Therefore,Carbon pricing policies are enacted by a government mandate and impose a price based on
carbon contentMost commonly, they are enacted by a government mandate through eith@rlaon

Tax or anETSIn the case of a carbon tax, the government determines the price and lets market forces
determine emissions reductions.

Thetwo main forms of an ET8re: cap-and-trade and baselineand-credit.
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allowances that make up the cap are either auctioned or allocated according to criteria. The market
determines the arbon price.

Under a baselin@and-credit system, baselines are set for regulated emitters. Emitters with emissions
above their designated baseline need to surrender credits to make up for these emissions. Emitters that
have reduced their emissions beloweir baseline receive credits for these emission reductions, which
they can sell to other emitters.

Crediting mechanisms create tradable credits from voluntarily implemented emission reduction or
removal activitis, as we have seen in Part 1.

Crediting ativities can range from standlone projects to programmatic or sectoral activities that have a
broader geographical or technical scope. Credits can be issued through domestic crediting mechanisms,
where governments set the rules and basis for generatimeglits. Alternatively, credits can be issued
under international mechanisms, like the potential Article 6.4 mechanism under the Paris Agreement.

As also seenyedits are also generated through independent standaetting organizations, like Verra or

Gold Standard. Credits can be used to meet compliance demand, for instance, in helping companies meet
their obligations under a carbon tax or ETS. They may alssdzkto meet voluntary demand, as part of

I O2 Y LJ -3ed SQtéateqy & for other purposes.
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Ol NDb 2y whichNide &fldined extensively in Part 1.

The reason why we includeredits from voluntary market programs in thi®art 2introduction is that
they can be also used for compliance under some carbon taxes or ETSs.

An important theoretical difference between ETSs and other carbon pricing instiarsethnat the level
of emissions reduction is more certain (because the cap dictates the total emissions from covered sectors),
but the price is not fixed and is determined by the demand for allowances.

In practicemost carbon pricing mechanisms act asgbrid, including elements of carbon taxes, ETSs,
and crediting systems

For instance, most ETSs empRrice or Supply Adjustment Measures (PSAMS) to control the price or
quantity of allowances, leading to more certain prices and less certain emissions reductions. This makes
the distinction between ETSs and taxes less different carbon pricing policies can also exist alongside
each other at the same time: for instance, a carbon tax could apply in the transport sector, while emissions
trading operates in the industry and power sectors.



EMISSIONS TRADING WORLDWIDE

The state of play of cap-and-trade in 2021
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In 2021, 21.5% of global GHG emissiamse covered by carbon pricing instruments in opevati
representing a significant increase on 2020, when only 15.1% of global emissions were covered. This
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Initially covering around 2,225 entities in the power generation industry, the plan regulates annual
emissions of around 4,000 MtCO2.

Regulated entities will neeid surrender allowances to cover their 2019 and 2020 emissions in 2021.

Penalties for the national ETS are currently being drafted by the State Council, with interim regulations
proposing fines for entities that fail to surrender sufficient allowancethbycompliance deadline
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and achieve carbon neutrality before 2060.

In general, anajority of carbon prices still remain far below the USR8OBCO2e rang@eededin 2020
G2 YSSG GKS wHc/ GSYLISNI (tdeNgs3.78%flgibbal2iissidnk &e coderbdh & ! I N
by a carbon price at and above this range
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In the graphbelowit isresumel the pricing level foEUETS/s other major ETiBiplementedend of
2021:
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Below, all the ETS implemented in the world by the end of 2021 and carbon pricing comparison:
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Prices are not necessarily comparable between carbon pricing initiatives because of differences in the number of sectors covered and allocation methods applied, specific exemptions, and different compensation methods. Due to the dynamic appreach to continuously improve data quality and fluctuating exchange rat
may not always be comparable and could be amended following new information from official government sources, In addition, data for a limited number of initiatives may be incomplete as they are in the pracess of being validated and will be updated following confirmation fram official gavernment sources.

In the next graph, also Carbon Tax are includechason pricing initiatives, implemented as per Q2 2021

(in blue):



Prices in implemented carbon pricing initiatives selected
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The graphs above atmked tothe overallinformation gathered in following tables.

Name Type Jurisdiction Region GHGs covered Proportionof Value [bn$]

global GHGs
[MtCO2e]
Alberta TIER ETS Alberta North America 153.87512 0.002840319 2.783371811
Argentina carbon tax | Carbon tax| Argentina Latin America and the | 88.1248 0.00162666 0.180258345
Caribbean
BC GGIRCA ETS British Columbia North America 0 0 0
BC carbon tax Carbon tax | British Columbia North America 46.3749 0.000856016 1.374762505




Baja California carbori Carbon tax | Baja California Latin America and the | N/A N/A 0
tax Caribbean
Beijing pilot ETS ETS Beijing East Asia & Pacific 69.65343 0.001285704 0.610211026
California CaT ETS California North America 352.64 0.006509239 5.11326
Canada federal OBPY ETS Canada North America 73.52361 0.001357143 0
Canada federal fuel Carbon tax| Canada North America 179.72438 0.00331746 3.010831877
charge
Chile carbon tax Carbon tax| Chile Latin America and the | 58.10493 0.001072535 0.1655
Caribbean
China national ETS ETS China East Asia & Pacific 3996.904164 0.073777236 0
Chonggqing pilot ETS | ETS Chonggqing East Asia & Pacific 21.20448 0.000391405 0.530538721
Colombia carbon tax | Carbon tax| Colombia Latin America and the | 44.3532 0.000818698 0.116589315
Caribbean
Denmark carbon tax | Carbon tax| Denmark Europe and Central Asig 22.0087 0.00040625 0.534777077
EU ETS ETS EU, Norway, Europe and Central Asig 1725.77348 0.031855354 33.6623297
Iceland,
Liechtenstein
Estonia carbon tax Carbon tax | Estonia Europe and Central Asig 1.6059472 2.96E05 0.00274603
Finland carbon tax Carbon tax | Finland Europe and Central Asig 40.29444 0.000743779 1.419629896
France carbon tax Carbon tax | France Europe and Central Asig 171.723904 0.003169782 8.9675225
Fujian pilot ETS ETS Fujian East Asia & Pacific 76.008 0.001403001 0.256190096
Germany ETS ETS Germany Europe and Central Asig 398.6204 0.007357973 0
Guangdong pilot ETS| ETS Guangdong East Asia & Pacific 163.30875 0.00301445 1.921109004
(except
Shenzhen)
Hubei pilot ETS ETS Hubei East Asia & Pacific 138.37428 0.002554195 0.913140331
Iceland carbon tax Carbon tax | Iceland Europe and Central Asig 2.6158 4.83E05 0.046959019
Ireland carbon tax Carbon tax | Ireland Europe and Central Asig 32.16115 0.00059365 0.579608162
Japan carbon tax Carbon tax | Japan East Asia & Pacific 1008.9135 0.018623126 2.438185863
Kazakhstan ETS ETS Kazakhstan Europe and Central Asig 156.52129 0.002889163 0.180217114
Korea ETS ETS Korea, Republic East Asia & Pacific 513.41955 0.009477004 17.9672244
Latvia carbon tax Carbon tax| Latvia Europe and Central Asig 0.53556 9.89E06 0.018120264
Liechtenstein carbon | Carbon tax | Liechtenstein Europe and Central Asig 0.054184 1.00E06 0.002082039
tax
Luxembourg carbon Carbon tax| Luxembourg Europe and Central Asig 7.03365 0.000129831 0
tax
Massachusetts ETS ETS RGGI North America 11.8849 0.000219379 0.06968782
Mexico carbon tax Carbon tax| Mexico Latin America and the | 188.191055 0.003473743 0.254477281
Caribbean
Mexico pilot ETS ETS Mexico Latin America and the | 328.718 0.006067673 0
Caribbean
Netherlands carbon Carbon tax | Netherlands Europe and Central Asig 25.63644 0.000473213 0
tax
New Brunswick ETS ETS New Brunswick North America N/A N/A 0




New Brunswick Carbon tax| New Brunswick North America 5.52318 0.00010195 0.068052327
carbon tax

New Zealand ETS ETS NewZealand East Asia & Pacific 45.25383 0.000835322 0.480839591
Newfoundland and ETS Newfoundland North America 4.58767 8.47E05 0

Labrador PSS and Labrador

Newfoundland and Carbon tax| Newfoundland North America 5.01443 9.26E05 0.064347519
Labrador carbon tax and Labrador

Northwest Territories | Carbon tax | Northwest North America 1.33273 2.46E05 0.018384894
carbon tax Territories

Norway carbon tax Carbon tax| Norway Europe and Central Asig 49.33104 0.000910582 1.45477404
Nova Scotia CaT ETS Nova Scotia North America 13.244 0.000244466 0

Poland carbon tax Carbon tax | Poland Europe and Central Asig 16.103025 0.000297239 0.001117735
Portugal carbon tax Carbon tax | Portugal Europe and Central Asig 23.56424 0.000434963 0.520365678
PrinceEdward Island | Carbon tax| Prince Edward North America 0.96936 1.79E05 0.012121315
carbon tax Island

Quebec CaT ETS Quebec North America 60.90162 0.001124158 0.837522
RGGI ETS RGGI North America 160.263024 0.00295823 0.448362
Saitama ETS ETS Saitama East Asia & Pacific 7.44 0.000137332 0.006587145
Saskatchewan OBPS| ETS Saskatchewan North America 8.65238 0.000159711 0

Shanghai pilot ETS ETS Shanghai East Asia & Pacific 104.195 0.001923293 0.80088684
Shenzhen pilot ETS ETS Shenzhen East Asia & Pacific 24.38409 0.000450096 0.074993739
Singapore carbon tax| Carbon tax| Singapore East Asia & Pacific 44.7824 0.00082662 0.134295162
Slovenia carbon tax Carbon tax | Slovenia Europe and Central Asig 10.645914 1.97£04 0.080870257
SouthAfrica carbon Carbon tax| South Africa SubSaharan Africa 512.248 0.009455379 0.097281635
tax

Spain carbon tax Carbon tax | Spain Europe and Central Asig 9.22398 0.000170262 0.120296034
Sweden carbon tax Carbon tax| Sweden Europe and Central Asig 44.1486629 0.000814922 2.295169193
Switzerland ETS ETS Switzerland Europe and Central Asig 6.0415476 0.000111518 0.116563086
Switzerland carbon Carbon tax| Switzerland Europe and Central Asig 18.1246428 0.000334555 1.214004592
tax

Tamaulipas carbon Carbon tax| Tamaulipas Latin America and the | N/A N/A 0

tax Caribbean

Tianjin pilot ETS ETS Tianjin East Asia & Pacific 53.757 0.000992279 0.464520504
Tokyo CaT ETS Tokyo East Asia & Pacific 13.18 0.000243284 0.010150587
UK ETS ETS United Kingdom Europe and Central Asig 192.426201 0.003551917 0

UK carbon price Carbon tax | United Kingdom Europe and Central Asig 134.115231 0.002475579 0.85218852
support

Ukraine carbon tax Carbon tax | Ukraine Europe and Central Asig 221.58319 0.004090114 0.047692308
Virginia ETS ETS Virginia North America 0 N/A 0

Zacatecas carbon tax| Carbon tax| Zacatecas Latin America and the | N/A N/A 0

Caribbean




Name of the initiative

Type of the
initiative

Year

Description of the initiative

Alberta TIER

ETS

2007

The Technology Innovation and Emissions Reduction (TIER) is a basdigredit ETS that
allows the use of facilitgpecific benchmarks and covers facilities that emit at least 100
ktCO2e per year. It came into effect on Januar®QR0, replacing the Carbon Competitive
Incentive Regulation (CCIR) that started in 2018. Following a change in government in A|
2019, Alberta replaced its Carbon Competitiveness Incentive Regulation (CCIR) with the
Technology Innovation and EmissiongiRetion (TIER) Regulation system, a basedime
credit ETS, effective as of January 1, 2020. Under the new system, electricity must conti
meet a clearasbest gas benchmark while the emissions performance benchmark that ot
industrial facilities need to meet can now also be based on 90% of their past performance|
instead of only a sectewide benchmark under the CCIR. Fae8ipecific benchmarks will
reduce by 1% annually as of 2021. Facilities can meet their benchmark by reducing emis
purchasing performance credits from other facilities, using Albeeaed emission offsets or
paying into a TIER compliance fund at CAN$40/tCO2e (US$32/tCO2e), a price consisten
the federal minimum carbon price for 2021. Use of carbon pricing revemebsdie
investment in programs and policies to reduce emissions and reduction of government d¢

Argentina carbon tax

Carbon tax

2018

The government of Argentina implemented a carbon tax (official name: Impuesto al dioxi
carbono) on January 2018 for most liquid fuels, replacing previous fuel taxes. The reven
designated to multiple beneficiaries, including the National Housing Fund, the Tran
Infrastructure Trust, and the social security system, among others. For fuel oil, mindrad g
petroleum coke, the tax rate became operational from the beginning of 2019, at 10% of th
tax rate, and will increase annually by 10%age points to reach 100% in 2028. 100%
revenue is distributed according to the Federal Revenue DigiobBystem.

Austria carbon tax

Carbon tax

2022
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reducing corporate and income tax rates). The proposed carbon tax would startid0a®land
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BC GGIRCA

ETS

2016

The British Columbia Greenhouse Gas Industrial Reporting and Control Act (GGIRCA) e
price to be put on emissions of industrial facilities or sectors exceeding a specific lin
addition to the province'existing revenue neutral carbon tax. This established a basefide
credit system that will covers liquefied natural gas (LNG) facilities currently under construy
once they become operational.

BC carbon tax

Carbon tax

2008

The BritishColumbia carbon tax (official name: B.C.'s Revenue Neutral Carbon Tax) &
encourage people and businesses to innovate and find the mosteftisient methods of
reducing emissions to pay less in carbon tax. Revenue neutral means that the carb
revenue is recycled back into the economy through various income tax reductions an
credits.

Beijing pilot ETS

ETS

2013

The Beijing pilot ETS is a eapdtrade system that aims to control GHG emissions &
coordinate measures against air pollution. It is also a key measure for the city of Beijing tg
its carbon intensity reduction target.

Brazil undecided

Undecided

TBC

Brazil's National Climate Change Policy, enacted in December 2009, aims to promd
development of a Brazilian market for emissions reductions. As part of its activities undg
Partnership for Market Readiness (PMR), the Brazilian govent is considering the
implementation of market instruments to meet Brazil's mitigation targets and reduce ov|
mitigation costs. Brazil is assessing different carbon pricing instruments, including an ET
carbon tax. The Ministry of Economy isewvéloping design options and conducti
comprehensive economic and regulatory impact assessments for both instruments.

California CaT

ETS

2012

The California Capnd-Trade Program is a cegnd-trade system that aims to help put Californ|
on the path to meet its goal of reducing GHG emissions to 1990 levels by 2020 and ulti
achieving an 80% reduction from 1990 levels by 2050.

Canaddederal OBPS

ETS

2019

The panCanadian approach to carbon pricing is a pillar of the-Banadian Framework o
Clean Growth and Climate Change. The approach requires all Canadian provinces and te
to have a carbon pricing system in place that aigrith the federal standard. A federal carb
pricing backstop system comes into effect, in whole or in part in any province or territory,
requested it or that does not have a price on carbon in place that meets the federal stan
The federal backep system consists of two components: a-tdee component that is g
regulatory charge on fuels and a baselmed-credit ETS for emissiosistensive and trade
exposed industrial facilities called the OutpBased Pricing System (OBPS). All revenues

the federal system are returned to the province or territory in which they were collected.




Canada federal fuel
charge

Carbon tax

2019

The panCanadian approach to carbon pricing is a central pillar of the@aradian Framewor
on Clean Growth ancClimate Change. The approach requires all Canadian provinceg
territories to have a carbon pricing initiative in place in 2019 that aligns with the fed
standard. A federal carbon pricing backstop system came into effect, in whole or in part,
province or territory in 2019 that requested it or that does not have a price on carbon in
that meets the federal standard. The federal backstop system consists of two compone
tax-like component that is a regulatory charge on fuels and a basald-credit ETS for
emissionsintensive and tradeexposed industrial facilities called the OutgBased Pricing
System (OBPS). All revenues from the federal system are returned to the province or te
where they were collected.

Cataloniacarbon tax

Carbon tax

TBC

Catalonia introduced provisions in the Catalonian Law on Climate Change in August 201
carbon tax, which will apply to GHG emissions from large installations in the power, ind
agriculture and waste sectors, including ETS installations. Income from the tax would gd
a Climate Fund to be used for climate change mitigation and adaptation policies. Howevg
future of this tax is unclear, as parts of the Catalonian Law on Climate Change were d
unconstitutionalby the Spanish Constitutional Court in June 2019 and the tax would
further legal framework to be operationalized.

Chile ETS

ETS

TBC

The implementation of the Chile carbon tax and a monitoring, reporting and verification sy
is designed to b&TS compatible to facilitate the possible implementation of an ETS i
future. The government is working on a Framework Law on Climate Change that sets a
neutrality goal for 2050. The draft law includes provisions for a possible trading sy
Reductions below a facilievel regulated emission limits would be certified as an emisg
reduction by the Ministry of the Environment. These certified emission reductions could
be sold to other regulated entities to help those entities meet threigulated emissions limit
In addition, regulated entities can also use carbon credits from separate emission reduct
sequestration projects to meet their regulated emissions limits. The government
maintain two registries. One dedicated registrould track the projects and the transfers, wh
another would be used to report emissions from regulated entities. As of 2021, the draft |
still in legislative process after it was submitted to Congress in January 2020.

Chile carbon tax

Carbon tax

2017

The Chile carbon tax is a part of the tax on air emissions from contaminating comp
(impuesto destinado a gravar las emisiones al aire de compuestos contaminantes) and &
reduce the negative impacts of fossil fuel use for the esrwinent and public health. The tax
part of wider tax reforms to increase taxes for big businesses and lowering them for indivi
Following a broader tax reform in 2020, the carbon tax now applies to installations em
25,000 tCO2 or more, as wak to those that release more than 100 tons of particulate mat
into the air each year. Under the previous legislation, installations with a thermal capacity h
than 50 megawatts were subjected to the tax. The amendments also introduced the piss
to use offsets to meet compliance obligations, for which the rules still have to be establi
The carbon tax rate remains at US$5/tCO2.

China national ETS

ETS

2021

On December 19, 2017, China's National Development and Reform Commission (NDRC)
launched the national ETS. In 2018, the climate change policy portfolio (includin
development of the ETS) was shifted to the newly established Ministry of dcalod
Environment as part of a broader government restructuring. On February 1, 2021 the ng
ETS came into effect, initially covering the power sector. Accompanying the announcem|
the launch of the China ETS in December 2017 was the releasearkalan outlining targets
and the roadmap to develop the national ETS. The ETS roadmap consists of three
infrastructure development, simulated trading, and deepening and expanding.
infrastructure development phase is focused on completing kbgal foundation and marke|
support systems for the China national ETS, including the trading platform, registry, an
reporting systems. In the final deepening and expanding phase, the power sector will 4
first sector to have compliance obligats under the ETS, which can be met by trad
allowances on the spot market.

Chonggqing pilot ETS

ETS

2014

The Chongging pilot ETS was the last of the original seven Chinese pilot ETS to start
experienced limited trading on its carbon market. &mg the Chinese pilots, the Chongqing H
is the only one that covers ne@O2 gases. The capdtrade system aims to strengthen th
management and control of GHG emissions while promoting acksdvon society and
accelerating the transformation of the emomy.

Colombia ETS

ETS

TBC

On July 27, 2018, Colombia adopted its climate law, which outlines provisions fo
establishment of an ETS. The ETS will complement the existing carbon tax and the ann
will be aligned with Colombia's national GHG emission reduction targets.lifretes law also
specifies that allowance allocation under the ETS should primarily take place through ay
with revenues directed towards the National Environment Fund. The law states tha
government may recognize payments under the existing cathras an approach for emitter,
to meet their compliance obligations under the ETS.Colombia has been part of the §
Alliance and the 'Carbon Pricing in the Americas' initiative to explore regional carbon pric




Colombia carbon tax

Carbon tax

2017

The Colombia carbon tax (official name: Impuesto nacional al carbono) was adopted as
a structural tax reform. The Colombia carbon tax was launched in 2017.

Cote dlvoire carbon
tax

Carbon tax

TBC

Cote dlvoire is exploring carbon pricingest of the policy options to reach the objectives
its NDC. Since 2015, the government has been organizing consultations with stakeholder
public and private sector and undertaking a preliminary study to assess initial design optig
the carlon pricing policy applicable to its national economy. As of 2021, the governmen
conducts additional analyses to explore in details the main elements to design a pot
carbon tax.

Denmark carbon tax

Carbon tax

1992

The Denmark carbon taffficial name: CO2fgift) was introduced to increase the profile

climate change and provide an economic incentive to consume less energy from g
intensive sources. It was introduced gradually as part of a larger environmental tax pa
which ircludes energy taxes and a sulfur tax, as well as subsidies for green investments.

EUETS

ETS

2005

The European Union Emissions Trading System (EU ETS) represents the central pillar g
climate change policy and is the oldest and largest ETS for GHGs operating worl
Introduced in 2005 and recently completed its third phase, the system hasthoough several
reforms and with the revised EU ETS Directive entered into force, its fourth phase star,
January 2021.

Estonia carbon tax

Carbon tax

2000

The Estonia carbon tax is part of the Environmental Charges Act (Keskkonnatasude
which aims to limit environmental pollution.

Finland carbon tax

Carbon tax

1990

Finland introduced their carbon tax (official name: Hiilidioksidivero) in 1990, making it the
country to introduce a carbon tax. The carbon tax is a component okttergy tax (official
name: energiaverotusta). The energy tax further consists of a variable component based
energy content of the fuel and a fixed component to finance maintaining security of suppl

France carbon tax

Carbon tax

2014

TheFrench carbon tax is a part of the domestic tariffs on consumption of the energy pro
(taxes interieures sur la consommation des produits energetiques). The tax was introdu
include the impact of products on climate change and serves as a comptamepolicy
measure to the EU ETS.

Fujian pilot ETS

ETS

2016

The capandtrade system intends to prepare companies for the national ETS and contriby
the emissions reduction and ecological development of the province. Unlike the other g
the mandate to introduce a pilot ETS in Fujian came from the State Council instead
National Development and Reform Commission. Given the prominence of the forestry se
Fujian, it also aims to encourage investments in and development of carboreseafion
projects.

Germany ETS

ETS

2021

On December 20, 2019, the Fuel Emissions Trading Act came into effect in Germany, esta
a national ETS for heating and transport fuels, which are currently not covered by the E
by putting a price on fuel suppliers and distributors startindamuary 1, 2021. This is part o
wider national climate package adopted to help meet Germany's 2030 climate targets a
2050 carbon neutrality target.

Guangdong pilot ETS

ETS

2013

The Guangdong pilot ETS is the largest ETS among the ChinesloiSTi® fgrms of covered
emissions. The capgndtrade system is a key instrument for the province to transform g
upgrade its economy, increase welfare and raise awareness of GHG emission control
society and businesses. It has one of the most actiarkets among the Chinese ETS pilots w
the largest market share of spot trading and is one of two Chinese ETS pilots open to f
investors. It also allows unincorporated organizations such as funds and trusts to trade|
carbon market. Guanga is a pioneer region in China in the use auctioning as an allow
allocation method.

Hawaii carbon tax

Carbon tax

TBC

/ tAYFGS OKFy3aS L2t AOASE F2NJ I FglkAUA | NB
Mitigation and AdaptationrCommission as mandated by Act 32, Session Laws of Hawai'i
One option, amongst others, that is being considered is carbon pricing. Carbon tax bill
been introduced in the 2020 and 2021 sessions, however, they have not passed to daf]
State Eergy Office, a member of the Commission, released a carbon tax study in February,
The report modeled different policy packages to assess impact on emissions and cong
revenue recycling options to address the distributional impacts of a carbaea.pri

Hubei pilot ETS

ETS

2014

The Hubei pilot ETS has the most active market among the Chinese ETS pilots consisting
spot and forward trades. The camdtrade system is a key instrument in achieving f{
province's GHG emission reductitamget by turning carbon emissions into a resource and gi
it a value by establishing resource scarcity through a cap on emissions. Hubei has been
the most active regional markets in China in terms of trading. It also pioneered allowancg
forward trading in China. The Hubei ETS pilot is open to various market participants, ind
covered entities as well as institutional and individual (domestic and foreign) investors.




Iceland carbon tax

Carbon tax

2010

The Iceland carbon tafofficial name: Kolefnisgjald a kolefni af jaroefnauppruna) is part of]
Environmental and Resource tax. The tax was introduced as part of the government's tax
on vehicles and fuels to encourage the use of environrfaandly vehilcles, save engy,

reduce GHG emissions and increase the use of domestic energy sources. The tax ser
complementary policy measure to the EU ETS.

Indonesia ETS

ETS

TBC

Indonesia is working towards a mandatory domestic ETS for the power sector as one
policy mechanisms to help meet its NDC targets and foster -dawbon sustainable
development. The specific design will be determined in implementing guidelines followin
Presidential Regulation on Carbon Pricing currently under development, which will B¢
combined with the carbon tax and carbon offset mechanisms.

Ireland carbon tax

Carbon tax

2010

The Ireland carbon tax (officially under three names: Natural Gas Carbon Tax, Mineral
Carbon Charge and Solid Fuel Carbon Tax) aims to reducee@is&ons while using th
revenues to boost energy efficiency, to support rural transport, to alleviate fuel poverty a
maintain or reduce payroll taxes. The tax serves as a complementary policy measure to
ETS.

Israel carbon tax

Carbon tax

TBC

In August 2021, The lIsraeli Ministers of Environmental Protection, Finance, Energy
Economy announced the intention to implement a carbon tax. The carbon tax is anticipal
be applied through the existing fuel excise system and will coval, LPG, fuel oil, petcoke a
natural gas) from 2023. While initially targeting fossil fuel combustion, there is scof
potentially expand coverage to include other emission sources, such as landfills.The inten
the carbon tax to be the cornetene for Israel to achieve its GHG emissions reduci
targets.Government ministries continue to develop the policy and implementation plan.

Jalisco carbon tax

Carbon tax

TBC

In June 2020, the Mexican state Jalisco announced its plan to implement a ¢axboy 2021.
The price rate and type of fossil fuels covered by the carbon tax are yet to be detern]
Revenues would be used for climate change adaptation, mitigation and promoting ecor
and industrial sustainability.

Japan carbon pricing
mechanism

ETS

TBC

An ETS has been under consideration in Japan since 2008. In March 2017, the
Environment Committee of the Central Environment Council, an advisory committee t
Ministry of the Environment of Japan, formulated the 'Leagm Lowcarbon Vision' for the|
country. The document refers to carbon pricing as essential to decarbonize the society.
on that discussion, in March 2018 an expert committee on carbon pricing released a
assessing how carbon pricing could help Japaneaehiongterm, substantial emission:
reductions, as well as solve economic and social issues. In June 2018, a deliberative cou
'Subcommittee on Utilization of Carbon Pricing, Global Environmental Subcommittee, C
Environment Council', was sep to consider how carbon pricing can encourage Japan to nf
the transition to a decarbonized society and to achieve economic growth.

Japan carbon tax

Carbon tax

2012

The Japan carbon tax (official name: Tax for Climate Change Mitigation) giotstoeconomy
wide and fair burden for the use of all fossil fuels based on their CO2 content to realize
carbon society and strengthen climate change mitigation.

Kazakhstan ETS

ETS

2013

The Kazakhstan Emissions Trading Scheme started with a pilot phase in 2013-asétrage
system covering CO2 emissions of large emitters. Full enforcement of regulations and tra|
the Kazakhstan ETS started in 2014, but the system was tempa@sjended in 20:2017 to
tackle operational issues and reform allocation rules. The Kazakhstan ETS was resta
January 1, 2018 after legislative changes were made to improve the overall GHG em
regulation, the ETS operation, the monitoringporting and verification system, and to lay th
groundwork for the introduction of benchmarking.

Korea ETS

ETS

2015

The Republic of Korea launched its national ETS (Korea ETS) in 2015, the first natiandi
trade system in operation in East Asia. The Korea ETS plays an essential role in meeting
2030 NDC target of 37% GHG emission reductions below BAU@msjssiming to reduce GH
emissions in a cosdffective manner, transform the Korean industry to a foarbon highly
energy efficient industry and create new growth through green technology.

Latvia carbon tax

Carbon tax

2004

The Latvia carbon tax (official name: Nodokli par oglek?a dioksida) is part of the N
Resources Tax Law (Dabas resursu nodokla likums), which aims to limit environmental p
such as water and air pollution.

Liechtenstein carbon
tax

Carbon tax

2008

The Liechtenstein carbon tax was implemented as a result of a bilateral treaty that reg
Liechtenstein to transpose Swiss federal legislation on environmental levies into national

Luxembourg carbon
tax

Carbon tax

2021

On January 1, 2021, Luxembourg started implementing its carbon tax at EUR31.5
37.07)/tCO2e for petrol, EUR34.16 (US$40.12)/tCO2e for diesel and EUR20 (US$23.49
for all other energy products except electricity. The rate is planned to increageding to the
National Integrated Energy and Climate Plan 20230 to EUR25 (US$29.37)/tCO2e in 2(
and EUR30 (US$35.24)/tCO2e in 2023, to keep Luxembourg on track with its climate |
Luxembourg's carbon tax policy will complement the EU ET$hvdoies not cover emission
from transportation, buildings and shipping. The government expects revenue exce




EUR140 (US$164.44) million in 2021 and EUR180 (US$211.43) million in 2022. The €
revenues could be split between measures to combatate change and social measures, sy
as a tax credit.

Malaysia ETS

ETS

TBC

Malaysia is considering using carbon pricing instruments, such as domestic ETS and cal
to help meet its NDC and lofigrm decarbonization goals. In October 2021, thialaysia
Climate Action Council will discuss the scope of a domestic ETS and roadmap for its prep
Malaysia is also considering establishing guidelines for a voluntary carbon market.

Manitoba ETS

ETS

TBC

The Manitoba OBPS is mselineand-credit ETS covering industrial facilities with ann
emissions of 50,000 tCO2e or more, which represent about 6% of the province's GHG em
The OBPS provides ojot provisions for smaller facilities. Facilities that exceed their limoit
meet their compliance obligations by purchasing performance credits from other facilities,
Manitobabased offsets or paying the Green Levy.

Manitoba carbon tax

Carbon tax

TBC

The Manitoba OBPS is a baselamelcredit ETS coveringndustrial faciliies with annua|
emissions of 50,000 tCO2e or more, which represent about 6% of the province's GHG em
The OBPS provides ajot provisions for smaller facilities. Facilities that exceed their limit

meet their compliance obligains by purchasing performance credits from other facilities, us
Manitobabased offsets or paying the Green Levy.

Massachusetts ETS

ETS

2018

The Massachusetts ETS (Massachusetts Limits on Emissions from Electricity Generators
startedoperation in 2018 and covers the power sector in the state. It complements RGGI t
ensure that Massachusetts achieves its mandatory mitigation targets. The ETS aims to

that covered power plants will contribute to the state's target of redudBigG emissions b
25% below 1990 levels by 2020 and 80% by 2050. The Massachusetts ETS exists in pg
but does not directly interact with, RGGI. Auction proceeds are used to fund mitigation,

energy and vehicle electrification projects, as veslladaptation programs or projects involvir
communities adversely impacted by air pollution.

Mexico carbon tax

Carbon tax

2014

The Mexican carbon tax is an excise tax under the special tax on production and servic
del impuesto especial sobre pradcion y servicios). It is not a tax on the full carbon conten
fuels, but on the additional CO2 emission content compared to natural gas.

Mexico pilot ETS

ETS

2020

On January 1, 2020, the Mexico pilot ETS started operation as part of-ghtag® process tq
gradually establish an fulyfedged ETS for promoting cesffective emission reduction
without harming the international competitiveness of covered sectors. pit@t ETS cover:
power, oil and gas, and industrial sectors, which account for approximately 40% of the coy
GHG emissions. Entities with annual emissions from direct sources of at least 100 ktCO2
20162018, or in any year from the launch dietpilot, will be covered under the pilot ETS.

Montenegro ETS

ETS

TBC

In December 2019, Montenegro adopted the Law on Protection from the Negative Impa
Climate Change. This law introduces a regulatory framework to limit GHG emissiop®ixem
and industry sectors and brings Montenegro closer to its accession to the European Unig

Netherlands carbon
tax

Carbon tax

2021

Netherlands Industry Carbon Tax Act (Wet @@ffing industrie) entered into force on Janua|
1, 2021 with a carbon tax rate of EUR30 (US$35.24)/tCO2e (including ETS price). The
one of the two initiatives related to nationddvel carbon pricingroposed under the Nationa|
Climate Agreement presented by the Dutch government in June 2019. The policy ai
safeguarding a reduction of industrial GHG emissions of 14.3 MtCO2e in 2030. It is targ
industrial installations subject to the EU EWaste incinerators and facilities emitting lard
amounts of nitrous oxide, that are not covered under the EU ETS. The measure will be apg
to 235 companies with 284 installations. This carbon tax comes on top of their compl
obligations in the EBTS.Industrial Installations will have to pay the carbon tax, if their emis
exceed their baseline based on EU ETS benchmarks and a national reduction factor ne
reach the emission target. Emissions below this baseline are exempted and arateall
dispensation rights. Installations can exchange dispensation rights over the past calenda
Covered installations can also use a surplus of dispensation rights to compensate for a sk
of dispensation rights in the past and thus get a refufigreviously paid tax (up to five yea
earlier).

New Brunswick ETS

ETS

2021

New Brunswick submitted a proposal for its own OBPS for large industrial emitters to the f¢
government as an alternative to the federal OBPS, which was approved bjedesal
government on September 21, 2020. New Brunswick transitioned to the New Brunswick ¢
pricing system for industry from January 1, 2021.

New Brunswick carbon
tax

Carbon tax

2020

New Brunswick introduced a carbon tax as of April 1, 2020 to replace the imposed feder
charge on the province. The rate started at CAN$30/tCO2e (US$24/tCO2e) in 2020 to ali
the federal minimum carbon price.




New Zealand ETS

ETS

2008

TheNew Zealand Emissions Trading Scheme (NZ ETS) is New Zealand's principle policy
to climate change. Originally designed to cover the whole economy, it has the broadest sq
coverage of any ETS by directly covering forestry, waste and liqusitl fiosls, as well as powe
and industry. The NZ ETS was originally conceived as a nested system under the Kyoto
with full links to international carbon markets. However, as of 2015, the NZ ETS bec
domesticonly system. In June 2020, therfidite Change Response (Emissions Trading Ref|
Amendment Act was passed, putting in place a wide range of reforms to the NZ ETS, in
setting a cap on unit supply and establishing an auctioning mechanism. The cap is aligng
bSgs %S| f-teyp R@ets to/285D and-early emissions budgets established under 1
W/ EAYFGS / KFEy3aS wSaLRryasS 60%SNR /I Nb2yo !
NDC, reestablishing a link to higimtegrity international carbon markets will form part of iNe
Zealand's strategy for meeting its 2030 target.

Newfoundland and
Labrador PSS

ETS

2019

On October 23, 2018, Newfoundland and Labrador announced the Ntabewfoundland and
Labrador approach to carbon pricing. The approach aims to minimize the impaetriodn
pricing on residents and maintain the province's economic competitiveness while reducing
emissions and continue efforts to produce renewable energy. The province's carbon g
system consists of a carbon tax and a basedind-credit ETS. Nefoundland and Labrador's
Performance Standards System (PSS) came into force on January 1, 2019. This-doade
credit ETS applies to large industrial facilities and electricity generation.

Newfoundland and
Labrador carbon tax

Carbon tax

2019

Thecarbon tax covers fuels primarily used in transportation, building heating, and elect
generation and is currently rated at CAN$30/tCO2e (US$24/tCO2e).

Northwest Territories
carbon tax

Carbon tax

2019

The Northwest Territories carbon tax went into force as of September 1, 2019. The carb
covers all fossil fuels as part of the territory's Madehe-North approach to incentivizg
investments in initiatives and programs to lead to greater use of weride and cleaner fuels
while minimizing impacts on the cost of living and doing business.

Norway carbon tax

Carbon tax

1991

The Norway carbon tax (official name: CO2 avgift) aims to achieveffestive GHG emission
The carbon tax is split intan excise tax on mineral products and a separate law for petrolg
activities on the continental shelf.

Nova Scotia CaT

ETS

2019

Nova Scotia's capndtrade program started operation in 2019 with its first auctions tak
place in 2020. The program aims teduce greenhouse gas emissions in the province
intends to keep the cost of carbon pricing low for all Nova Scotians while meeting the fe
requirements on carbon pricing. The province's 2030 overall emission reduction target
reduce emissios by 53% below 2005 levels, aiming to achievezegb emissions by 2050.Th
ETS compliance period is 202922. Revenues from the ETS will be transferred to the G
Fund, which serves several purpose including financing measures to reduce emisseeasr
and development of innovative technologies aimed at tackling GHG emissions, and c
change adaptation activities.

Ontario EPS

ETS

2022

Ontario developed an alternative baseliedcredit ETS to the federal system for lar
industrialfacilities called Emissions Performance Standards (EPS) program following the
government's assessment that the provincial carbon pricing plan did not meet the fe
benchmark. EPS shows similarities with the federal OBPS.

Oregon ETS

ETS

TBC

Oregon has been trying to introduce various carbon pricing bills over the past years
currently consideringacaand-i N} RS LINRINI Y GAl +y SESOdz
through a state agency.

Pakistan ETS

ETS

TBC

Pakistan ig€onsidering markebased carbon pricing instruments, including an emission traq
scheme. In December 2019, Pakistan launched the National Committee on Establishn
Carbon Markets that is tasked with assessing the role and scope of carbon markelisenig
tF1A&dryQa b5/ YR ARSY(GAFE&AY I 2 LIJ2 NI dzy A
of 2021, provisions are being drafted for domestic carbon pricing instruments under Arti
and work is underway on preparing MRV regulations foEZS.

Pennsylvania ETS

ETS

TBC

On October 3, 2019, the government signed an executive order to develop a proposal for
covering the power sector, with the intention to join or link with RGGI. The first draft of ar
proposal was released adanuary 30, 2020 by Pennsylvania's Department of Environmg
Protection. The draft proposal is largely consistent with the system design features of the
Model Rule, including the implementation of an emissions containment reserve and g
containment reserve, as well as quarterly auctions to allocate allowances.

Poland carbon tax

Carbon tax

1990

The Poland carbon tax is part of the Environmental Protection Act (Prawo ochrony srodo
which taxes different kinds of environmentaiissions such as CO2 emissions, dust, se
and waste.

Portugal carbon tax

Carbon tax

2015

The Portugal carbon tax is an excise tax under the special taxes on consumption (Cod
Impostos Especiais de Consumo). The tax was introduced as padefpackage of green ta
reforms and serves as a complementary policy measure to the EU ETS.




Prince Edward Island
carbon tax

Carbon tax

2019

The Prince Edward Island carbon tax has been in force since April 1, 2019.

Quebec CaT

ETS

2013

The Quebec CapndTrade System aims to reduce GHG emissions in the highest em
sectors by promoting energy efficiency as well as the use of energy from renewable so
The capandtrade system intends to stimulate innovation by fostering the eneaxce of new
low carbon drivers for economic development.

RGGI

ETS

2009

The Regional Greenhouse Gas Initiative (RGGI) is ancipade system covering CO
emissions from power plants in the Northeast and Mitlantic US states. It is the firg
mandatory ETS in the United States and started as a cooperative effort among ten ¢
Connecticut, Delaware, Maine, Maryland, Massachusetts, New Hampshire, New Jerse
York, Rhode Island, Vermont and Virginia to reduce GHG emissions. Each havinlyamted
its own regulations covering CO2 emissions from the power sector. New Jersey rejoine
as of January 2020 after it left the program in December 2011 and Virginia joined RGG
January 2021.

Saitama ETS

ETS

2011

The Saitama target setting type ETS is a basalirtecredit system that sets mandator]
emission reduction targets for large buildings and factories. It was established in April 2(
part of the Saitama Prefecture Global Warming Strategy Promotion @rdeand is linked tg
the Tokyo CaT.

Saskatchewan OBPS

ETS

2019

Saskatchewan introduced a sectgpecific outputbased performance standards (OBPS) sys
for large industrial emitters, i.e. an emission intendigsed baselin@and-credit ETS as part g
the province's Prairie Resilience to make Saskatchewan morengddithe climatic, economig
and policy impacts of climate change. The Saskatchewan OBPS entered into force as of
1, 2019. It covers large industrial facilities in the province that emit over 25KtCO2e w
voluntary optin for facilities betweer10-25 KtCO2e.

Senegal carbon tax

Carbon tax

TBC

Senegal is exploring carbon pricing as part of the policy options to reach the objectives
NDC. In 2018, a study on the opportunity to introduce carbon pricing at the domestic leve
carried out. The government organized consultations with stakeholders in the publig
private sector to assess initial design options for the carbon pricing policy applicable
national economy. It identified the need for additional analyses tol@epin details the main
elements to design a potential carbon tax.

Serbia ETS

ETS

TBC

On March 18, 2021, Serbia adopted the Law on Climate Change which includes provisiol
monitoring, reporting and verification (MRV) and GHG inventory system. This law is p
Serbia's efforts to align its environmental regulations with EU 2030atéinand energy
framework and Serbia starts monitoring its emissions in 2021.

Shanghai pilot ETS

ETS

2013

The Shanghai pilot ETS is a-eap-trade system that aims to promote the implementation
carbon emission control responsibilities asdpport the achievement of Shanghai's emiss
reduction targets. The Shanghai carbon market is the most active among the Chinese ET|
in terms of offset credits trading. It also pioneered allowance spot forward trading in Chin.

Shenyang ETS

ETS

TBC

Shenyang is developing regulations for a carbon market for around 500 participants.
coverage is not yet known but it would target sectors not covered by the national ETS. Em
targets would be set in line with carbon targets the Chinese mafi@overnment sets or
Liaoning province (of which Shenyang is the capital). Regulated entities can use China Q
meet their obligation, though the total limit has not been set. Guidelines are also
developed for local offset projects. The systenexpected to launch in 2022.

Shenzhen pilot ETS

ETS

2013

The Shenzhen pilot ETS is the first Chinese pilot ETS, launchingaddaade system in the
city of Shenzhen in June 2013. It is the only Chinese pilot at theomwincial level. The
Shenzhen pilot ETS is seen as a means for stable economic growth and compre
sustainable development. A unique feature of this pilot ETS is its legal basis: althou
majority of pilots are regulated by subnational government orders by the exexbtidy of the
government, the Shenzhen Pilot ETS is regulated by a dedicated ETS bill passed by its n
tSIA &t 02NE (GKS {KSYyT KSy tS2L)X 8Qa /2y3aNK
in China, despite its relatively small size conepiato other pilots.

Singapore carbon tax

Carbon tax

2019

The Singaporean government started implemented its carbon tax on January 1, 201
carbon tax applies to all facilities with annual GHG emissions of 25 ktCO2e or more,
exemptions. For the first five years, the carbon tax rate will be set atS®&e (US$3.7/tCO2e
The government will review the tax rate by 2023, and intends to increase it toSB/6CO2e
(US$7/tCO2e to US$11/tCO2e) by 2030. On 30 October 2019, AirCarbon Exchan
launched in Singapore, which supplies the first bloekin powered supply of credits (EEUS) {
those in the transport industry seeking to comply with carbon tax standards. The carbg
revenue supports initiatives to address climate change. In the initial implementation o
carbon tax, companies are notlaved to use international credits against their carbon {
liability, but Singapore remains open to linking its carbon tax framework to other carbon p
jurisdictions with high environmental integrity.




Slovenia carbon tax

Carbon tax

1996

The Slovenia carbon tax (official name: Okoljska dajatev za onesnazevanje zraka z emi
za zgorevanje goriva) is part of a number of environmental taxes, which aim to
environmental pollution.

South Africa carbon
tax

Carbon tax

2019

The South Africa carbon tax came into effect on June 1, 2019. The carbon tax aims t
carbon by obliging the polluter to internalise the external costs of emitting carbon,
contribute towards addressing the harm caused by such pollution.

Spain carbon tax

Carbon tax

2014

The Spanish carbon tax (Impuesto sobre los Gases Fluorados de Efecto Invernadero) is
curbing emissions from fluorinated greenhouse gasega@es).

Sweden carbon tax

Carbon tax

1991

The Sweden carbon tewfficial name: Koldioxidskatt) is part of the energy tax (official nal
skatt pa energi). The tax placed on carkintensive fuels aims to actively reduce depender
of fossil fuels.

Switzerland ETS

ETS

2008

The Switzerland Emissions Tradiigstem is a mandatory camd-trade system. The ET|
started in 2008 with a fivgear phase during which companies could voluntarily join ag
alternative to facing the Switzerland carbon tax (CO2 levy on fossil fuels). Starting from
the ETS became andatory for large energintensive industries and mediwsized industries
can voluntarily join. Participants in the ETS continue to be exempted from the CO2 levy.

Switzerland carbon tax

Carbon tax

2008

The Switzerland carbon tax (official name: G&®) is a central instrument in the Swiss climg
policies under the CO2 Act to contribute to limiting the global rise in temperature to less tl
degrees Celsius. The tax serves as a complementary policy measure to the Switzerland

TCIP ETS

ETS

TBC

The Transportation and Climate Initiative Program {F(ds$ a collaboration of northeastern ar
mid-Atlantic US jurisdictions to develop a carbon pricing initiative for the transportation se
Participating US states include Connecticut, Massaetts, Rhode Island, and Washington O

Taiwan undecided

ETS

TBC

On June 15, 2015, Taiwan, China adopted the Greenhouse Gas Reduction and Managen
This law sets an emission reduction target of 50% below 2005 levels by 2050. In Februar|
plans were published to meet this target through the implementation of an ETS, among

policy measures. and indicates that one of the major means to achieve this target will be a
Accordingly, the Taiwanese Environmental Protection AdministratfdBPA) has bee
conducting research on the design options and the timetable for establishing an ETS. T
ETS can build on the mandatory emissions reporting requirements for entities with al
emissions above 25,000 tCO2e from certain sectors, whichbeen in place since 2013.

March 2018, the government published its GHG Reduction Action Plan. The plan propq
implement a capand-trade system, calculate baseline emissions, and set up regulations, &
without a precise timeline. On this basithe central industry authorities in charge of the
major sectors developed GHG Emissions Control Action Programs to provide more de
each sector's responsibilities to reduce their emissions. In addition, a series of subg
regulations hadeen formulated in preparation for the cagnd-trade system. This includes th
2018 Regulations Governing GHG Offset Program Management, which provides an oppd
for companies to acquire offsets credits. The schedule for launching the ETS is URERAYiS
in the process of revising the Act. A carbon fee, carbon tax, and ETS are all under consid
Regulatory discussions are pending on whether the carbon fee will be implemented first, g
as on how it could be transitioned to the ETS infilere and/or coexist as a complementar:
mechanism.

Tamaulipas carbon tax|

Carbon tax

2021

In July 2020, the Mexican state Tamaulipas passed legislation enacting a carbon tax as
The carbon tax rate will be set at three times the daily "Unit of Measurement and Updatg
economic reference for determining taxation and other payments igelegislation. This ig
equivalent to about MXN250 per tCO2e. The carbon tax will apply to fixed sources and fa
that emit more than 25 tCO2e of greenhouse gases monthly. Revenues will be us
programmes and activities aimed at climate changégation and adaptation.

Thailand ETS

ETS

TBC

The Thai government is assessing various types of carbon pricing initiatives. As part
process, Thailand started a voluntary ETS consisting of two phases. The first phase, V
being held ove20152017, is testing the MRV system. The second phase, which will run
20182020, will be an ETS simulation covering various industrial sectors, designed to te
registry and allocation systems.

Tianjin pilot ETS

ETS

2013

The Tianjin pilot ETS is a key instrument to lower the costs to achieve the greeradban

development goals of the municipality of Tianjin and raise awareness on GHG emission g
The capandtrade system also aims to promote economic development andustrial

optimization and upgrading. Tianjin has held auctions since the institutional transfer of th
responsibility in 2019 (see Recent developments about the transfer).

Tokyo CaT

ETS

2010

The Tokyo Capnd-Trade Program is a baseliaed-credi system. Launched in April 2010, th
Tokyo CaT is Japan's first mandatory carbon market and is linked to the Saitama ETS. Tl
CaT introduced mandatory emission reduction targets for large emitters.




Turkey ETS ETS TBC Turkey adopted monitoring, reporting and verification (MRV) legislation in 2012 and monit
of GHG emissions from large installations started in 2015. This legislation establish
installationlevel MRV system for CO2 emissions for roughly 800 entitross the power sectq
and a range of industrial sectors.Turkey worked with the Partnership for Market Reading
enhance the MRV regulation through pilot studies in the energy, cement, and refinery se|
A series of workshops and analytical seslhave also been conducted to explore appropri
marketbased mechanisms, including a possible ETS.

UK ETS ETS 2021 The UK ETS started operating on January 1, 2021 following the end of coverage
installations under the EU ETS on December2820. The design features of the UK ETS
very similar to those of the EU ETS Phase 4. However, the UK ETS has a tighter emisg
op: t268SNJ GKEY GKS 'YQa y2GArA2ylt &KFNB 2
year. The UK plans tovise its cap no later than 2024 to bring itin line with a net zewpsistent
trajectory. The UK ETS design has a Cost Containment Mechanism (CCM) and a tra
Auction Reserve Price (ARP), which aim to mitigate against sustained extreme price mtsve
The CCM comes into effect based on set time and allowance price triggers. For the fir|
years, these are set at lower levels than in the EU ETS. The ARP, currently set at
(US$30)/tCO2e) ensures a minimum level of ambition during the transftom the EU ETS
There will be further public engagement on a Supply Adjustment Mechanism, which could
another mechanism to address extreme price movements. The ETS will be reviewed in 20
2028, and the UK government has also indicated itenoyess to linking to other scheme
internationally in the future.

UK carbon price Carbon tax 2013 The UK carbon price floor aims to reduce revenue uncertainty and improve the econom
support investment in lowcarbon generation for the UK electricity generation sector. The carbon
floor was introduced because the EU allowances price has not beefestdrtain or high
enough to encourage sufficient investment in learbon electricity generation in the UK.

Ukraine ETS ETS TBC Ukraine plans to establish a national ETS in line with its obligations under the UEfdi
Association Agreementwhich entered into force on September 1, 2017. Ukraine is in
process of developing the main elements of the national monitoring, reporting and verific
(MRV) system for GHG emissions to provide a solid basis for the upcoming ETS.

Ukrainecarbon tax Carbon tax 2011 The Ukraine carbon tax was introduced in the Ukrainian Tax Code as an environmental
air pollution from stationary sources.

Uruguay carbon tax Carbon tax TBC In June 2021, a draft bill presented to parliamentludes a proposal for a carbon tax
gasoline. The bill indicates an initial carbon rate of 5,286 pesos per tonne CO2 (around $1
metric tonne).The intent is to replace the existing fuel excise charges applied to gasoline th
the Specific Intaral Tax (IMESI), with a tax based on the carbon emissions.

Vietnam ETS ETS TBC Vietnam's '‘Green Growth Strategy' (2012) pursues the objective of a&éoton economy and
invokes the introduction of markedbased instruments. Vietham is analyztions for carbon
pricing approaches applicable to the country and developing pilot crediting programs fq
steel and waste sectors, which could start after 2020. Vietnam is also considering the

marketbased instruments for the waste sector siag in 2020.

Washington ETS ETS 2023 The state of Washington approved legislation establishing aacaftrade program starting
HnHo OGKIFG FfA3dya 6AGK GKS adlrasSQa adal ddz
70% by 2040, and net zero by 2050. Modelled after the Western Climafex G A I (0 A
recommendations, the program contains many similarities with California and Qug
including sectoral scope. The program will cover transportation fuels, electricity generd
natural gas suppliers, and industrial facilities from 20@xpanding to additional sectors in lat
phases, including waste management and landfills.

Zacatecas carbon tax Carbon tax 2017 In January 2017, the Mexican state Zacatecas enacted a carbon tax as part of a broad
reform which included théntroduction of various ecological taxes. The carbon tax rate wa:
at MXN250 per tCO2e. The carbon tax applies to fixed sources and facilities. If regulated ¢
can prove an emissions reduction of at least 20% compared to the previous fiscahgeta

level payable in the following fiscal year will be reduced by 20%. Revenues are used for di
purposes, including social programs and for the creation of climate change funds.

This ighe situation for Ukraine with regards of ET&irbon pricing

Status :Under consideration
Year of implementation TBC

Description: Ukraine plans to establish a national ETS in line with its obligations under the UEtaine
Association Agreement, which entered into force on September 1, 2017. Uksainethe process of



developing the main elements of the national monitoring, reporting and verification (MRV) system for
GHG emissions to provide a solid basis for the upcoming ETS.

Recent developmentsThe Minister of Environmental Protection and Natural Resources in January 2021
announced plans for Ukraine to introduce an ETS from 2025, in line with the EU's Carbon Border
Adjustment Mechanism measures and work towards emissions reduction objectiveO8r @nd a
timeframe to reach carbon neutrality as part of its second NDC. MRV requirements for installations came
into effect this year and by 31 March 2022, covered entities are required to submit the first monitoring
reports for 2021. Before establishitige ETS legislation, Ukraine intends to first collect at least three years
of data from itsMRV system.

This is thesituation for Ukraine with regards of CarboraX.

Status :Implemented
Year of implementation 2011

Description: The Ukraine carbon taxas introduced in the Ukrainian Tax Code as an environmental tax
on air pollution from stationary sources.

Recent developmentstUkraine's parliament approved an increase in the country's carbon tax from UAH
0.41 (US$0.01)/tCO2e to UAH 1QJS$0.4)/tCO2e as of January 1, 2019. The government also
communicated intentions to increase the tax by a further UAH 5 (US$0.18)/tCO2e annually to reach UAH
30 (US$1.1)/tCO2e in 2023. As of 2021, the draft law is registered in the parliament and under
consideration along with other initiatives to increase the rate of carbon tax. In addition, emissions below
500 tCO2e are no longer subject to the tax. This means that installations below this threshold are not liable
to pay the tax from 2019.

Jurisdictionscovered :Ukraine
GHG emissions in the jurisdiction (2013)t2 MtCO2e
Share of jurisdiction's GHG emissions coverad %

Sectors and/or fuels coveredfhe Ukraine carbon tax applies to CO2 emissions from stationary sources,
so mainly the industry, powend buildings sectors and all types of fudlse tax covers all fossil fuels.

Proportion of GHG emissions covered overlapping with other carbon pricing initiatid&s
Cap or total emission units (current year or latest year available, ETS oNij:

Allocation approaches (ETS onlyN/A

Competitiveness considerations and/or exemptionlslo exemptions are given.

Point of regulation:The users of the fossil fuels covered are liable for payment of the tax.
Compliance cycleThe carbon tax is to be paih an quarterly basis.

Use of offsets: N/A

Price levet UAH10/tCO2 (US$ 0.3/tC0O2)

Price/market stabilization mechanisms (ETS onMJA

Future price developments (Carbon tax onlyjhe government communicated intentions to increase
the tax by UAFB/tCO2e annually to reach UAH 30/tCO2e in 2023.

Government revenues (2020)JS$31 million



10.Explain theEmission Trading Scheme (ETSJesign the 10 stepsto considerand lessons
learned for Ukraine future prospects

Carbon pricing by itself cannot address all of thenplex drivers of climate change; some combination of
regulations, standards, incentives, educational programs, and other measures will also be required.
However, agart of an integrated policy package, carbon pricing can harness markets to drive down
emissions and help build the ambition needed to sustain a safer climate.

ETSs in particular can provide a backstop o Mgt I
. . well-functonin
ensure that a policy package achievest {f} market | v, .
. . Compliance
climate goals. & enforcement

It is important to explainthe rationale and o
the process an ETS must follow in orderto b if‘f’g%‘%ﬁ
implemented " e

Stakeholders

In (at least) 10 steps. N

This will contribute to thaunderstanding of :
the linkages, connections, policy package 1-Prepare

and targetsinevitably linked to each specific e CHCA=Y RS COCHES
jurisdiction and climatedriven situation. e
_ ‘ o
All ETSs are developed within a broader pol ' *.H.
and legal framework, including other climat o o
change policies. o g

To position the ETS strategically within the broader policy pastfalis important to have a clear view of
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current or planned policies.

Step 1: Prepare

T Understand what carbon pricing and emissions tradingsaigt how they work
i Determine the objectives for ETS
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Select criteria to assess ETS design options

Lesson learnedfom previous implementation caseAn ETS warks best as part of a wethought-out

policy package to achieve climate targets and drive sustainable development

Jurisdictions have taken different approaches to positioning their ETS relative to other policies. In the case
of California, the ETS wadopted within a broad climate change policy portfolio, and the ETS price signal
was expected to serve as a backstognsure that emission targets would be met if the other measures
proved less effective than hoped. In contrast, New Zealand currentpl®m an ETS as its primary
mitigation instrument. Ensuring the right policy mix can improve overall outcomes and help build public
support for the introduction of an ETS.

Step 2: Engage stakeholders, communicate and build capacities

i Map stakeholders and respective positions, interests, and concerns
i Coordinate across departments for a transparent decisi@king process and to avoid policy
misalignment



i Design an engagement strategy for consultation of stakeholder groups specifying ftimeine,
and objectives

I Design a communication strategy that resonates with local and immediate public concerns

i ldentify and address ETS capatitylding needs

Lessons learnedSovernment decisiormaking can be facilitated by strong executive and minisial
leadership, the clear allocation of responsibilities across departments, and the designation of-inter
departmental working groups

Governments typically underestimate the strategic importan€eneaningful stakeholder engagement

and publiccommunications in securing enduring support&r ETS. Some jurisdictions have found that it
took 5to 10 years of engagement and capacity building on climate change market mechanisms to enable
informed and broadly accepted ETS policymaking. Tappinghsiltlee expertise will improve ETS design

and help gain trust, understanding, and acceptance. Creating and executing a communications strategy
can help broaden support for an ETS. Developing a suaabl@ersuasive narrative about the ETS will be
vital to gaining popular support. Because the ETS will neechange and be adapted over time, it is
important to continue to engage stakeholders to identify when circumstances change and promote
enduring broad support for the ETS.

Step 3: Decide the scope

i Decidewhich sectors to cover

I Decide which gases to cover

I Choose the points of regulation

I Choose the entities to regulate and consider whether to set thresholds
I Choose the point of reporting obligation

Lessons learned here is a great diversity acrosxisting ETSs in terms of scope, suggesting there is no
aAy 3t S &N Blmdstall systdmBdr-aOdast the power and industrial sectors.

While some jurisdictions have placed the point of regulation for emissions from fuel combustion upstream
to reduce administrative costs (for example fuels in Californie&gb@c, and New Zealand), others have
opted for regulation at the point where emissi® are generated for alignment with existing regulatory or
reporting systems (for example the European Union). Still other systems have opted for hybrid coverage
because energy prices amgulated,and carbon price signals would otherwise not pass thrabgtsupply

chain (for example the Korean ETS and ETSs in China).

Step 4: Set the cap

i Determine the ambition of the cap, type of cap, and approach to cap setting

I Create a robust foundation of data to determine the cap

I Choose time periods for cap setting

i Agee upon formal legal and administratigevernance arrangements

T Agree on a longerm cap trajectory and stratedpr providing a consistent price signal

Lessons learned\ cap should rest on a solid foundation of robust underlying data and assumptions

Cap setting will benefit from early data collection and greater reliance on historical data as compared to
counterfactual projections.

While most jurisdictions have chosen absolute caps to facilitate alignment between caps and targets as
well as linking,they have also built in some flexibility over allowance supply to maintain price
predictability. In practice, partly because of a concern about high prices, initial caps in many existing ETSs
were relatively loose, which contributed to prices that werangigantly lower than expected. To support
effective market operation and build confidence among market participantsngterm cap trajectory



should be combined with a transparent, ruldsased process of possible modifications to the cap and
advance noice of future changes.

Step 5: Distribute allowances

I Match allocation methods to policy objectives

1 Define eligibility and methods for free allocation

I Define treatment of entrants, closures, and exits

[ Set up auctions to play an increasing role over timdemt@ducing free allocation

Lessons learnedBecause large amounts of resources are at stake, allocation decisions can become
highly contentious and a key focus of stakeholder attention and political discussion

The objectives of allocation (fexample, reducing carbon leakage risk or preserving incentives for cost
effective abatement) should be transparently stated upframd subsequent decisions on allocation
design issues should be explained and justified by referentieetse objectives. Bbtthe objectives of
allocation and allocation design features can be expected to evolve over time.

550AaA2ya 2y SYyGAGASaQ AYRAODARMZ € Fft20F0A2y &Kz
Auctioning has typically been introduced on a limited adaltially, but with the intention that it will

gradually displace free allocation over time. Allocation methods can vary across sectors; for example, the
power sector is a typical candidate for auctioning as it is often less prone to carbon leakagthtirdaTS

sectors, while manufacturing sectors have typically received some form of free allocation at least in their

initial years. Using auction revenue strategically can be a powerful selling point for.an ETS

Step 6: Promote a wellunctioning market

i Establish the rationale for, and risks associated with, market intervention
[ Establish rules for banking and borrowing

i Establish rules for market participation

T Identify the role played by a robust secondary market

I Choose whether to intervene to address lovices, high prices, or both

I Choose the appropriate price or supply adjustment measure

Lessons learnedExcessive price variability risks undermining mitigation in an ETS and reducing public
confidence in the system

Rules regarding temporal flexibility and market participation affect how markets operate. Banking can help
smooth fluctuations over time, while the inclusion of financial market participants in the carbon market
can reduce volatility and help provide acsés riskmanagement products.

Step 7: Ensure oversight and compliance

[ Identify the regulated entities

I Manage emissions reporting by regulated entities

i Approve and manage the performance of verifiers

I Establish and oversee the ETS registry

[ Design and implaent the penalty and enforcement approach

I Regulate and oversee the market for ETS emissions allowances

Lessons learnedA robust compliance regime is the backbone of the ETS and a precondition for its
credibility. The government may need to actively idiénnew regulated entities as firms are established

and change over time. It can be costly to monitor emissions with high levels of accuracy and precision;
lower-cost approaches such as using default emissions factors can provide unbiased estonates
predictable sources of emissions. Regulators should take advantage of existing local environmental, tax,




legal, and market systems where relevambhen establishing ETS compliance and oversight. Making
emissions data transparent strengthens market oversightdata management systenmaust protect
potentially confidential or commercially sensitive information. Undegulation of the trading market

may allow for fraud and manipulation, while owegulation may increase compliance casitsl eliminate

many of the flexibilities that givecearbon markets their efficiencyn some systems, the reputational
implications of noncompliance, especially when reinforced by public disclosure of ETS performance,
have proven to be a strong deterrent, but a binding system @alties is still neededwWhen problems

with compliance arise, the ETS regulator and the government should respond quickly to safeguard the
integrity and liquidity of the market and maintain the trust and confidence of market participants

Step 8:Consider the use of offsets

i Outline the potential role of offsets within an ETS

i Decide on the type of offsets allowed within the system (both geographical scope and governance of
program)

I Weigh costs of establishing a domestic offset program versus makengf an existing program

T Decide on qualitative and quantitative limits on the use of offsets

Lessons learnedOffsets can provide a tool for containing compliance costs, expanding mitigation
incentives beyond the covered sectors, and generatingaamefits. Policymakers neetd decide whether

to make use of an externally administered crediting mechanism or whether to set up a domestic crediting
mechanism, which requires addithal effort. In either case, valuable experience gained with the use of
offsetsto date highlightghe need to maintain credibility and environmental integrity through robust rules
and methodologies. Quantitative limits may be used to control the inflow ofdost offset credits and

the relocation of mitigation cdnenefits, and quatiative criteria may be designed to achieve specific policy
objectives and to address environmental integrity risks.

Step 9: Consider linking

i Ildentify potential linkage partners

i Determine the type of link

i ldentify the benefits and risks associated with timd

T Discuss compatibility of key program design features
i Form and govern the link

Lessons learnediinking requires clear understanding and acceptance of the current and future levels of
FYOAGAZ2Y Ay LI NIy SiNgustessiubliks dteieRpartéard Mavwe had st®riy fexisting
relationships that facilitated the negotiations leading to the link and the subsequent joint governance

of the market. Key design features need to be made compatible to ensure environmental integrity and

price staility when linking. For other features, there neddsbe confidence that the linking partner or
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phased in. In practice, linking partners to date haiigned system design to a greater extent than strictly
necessary for market functioning. Poorly managed links can have unintended consequences, SO
jurisdictions should start thinking about and preparing for linking as early as possible, but link saiftegi

and only when suitable

Step 10: Implement, evaluate, and improve

Decide on the timing and process of ETS implementation
Decide on the process and scope for reviews
Identify why the design of the ETS may need to change over time

i
i
i
i Evaluate the ETS support future improvement



Lessons learnedEvery ETS has required an extensive preparatory phase to collect data and develop
technical regulations, guidelines, and institution®Relying on existing institutions where possible can

control costs ETSilots can generate valuable learning, but they also risk leaving a legacy of negative
public perceptions if they encounter difficulties, and not all lessons may be applicable when the ETS is fully
launched. Phasing in an ETS can ease the burden oninatitity & | yR aSOG2N&E odzi Ol y
environmental impact and can anchor stakeholder expectations on lower ambitibie future. Providing

a predictable review process and schedule can reduce policy uncertainty, a major barrieremisson
AYy@SaliyYSyas odzi FRRAGAZ2YIFE dzyl YGAOALI G§SR OKIy3aSa
can be challenging; data is often limited, and external drivers of economic activity and emissions make it
hard to distinguish the effect of the ETSnirdhat of other policies or macroeconomic developments.
{GFNIAYy3 RIGEFE O2fttSOGA2y o0ST2NB GKS 9¢{ aidlNIax
encouraging external evaluations will provide the best chance for successful reviews. Good governance

and stakeholder engagement processes are key to successful implementation

‘ 11. EuropeanUnion Emissions Trading System (EU ETS)

The EU Emissions Trading System (ETS) is a central instrument of the EU's policy to fight climate change
and achieve cosgfficient reductions of greenhouse gas emissions.
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phase (20212030).

Jurisdictions27 EU Member States and three European Economic AreaEuropean Free Trade Association
(EEAEFTA) states: Iceland, Liechtenstein and Norway
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aviation within the European Economic Area.

The latest reform of the ETS was proposeduly of 2021 as a part of the European Green Deal.
As of January 2020, the EU ETS became linked to the Swiss ETS|ithienfy stf this kind for both parties.
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proposals spanning all major sectors of the economy to achieve emission reductions of at least 55% below
1990 levels.
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include:

1 a oneoff reduction to the cap and increased linear reduction factor (from 2.2% to 4.2%);

i 0KS AyOftdzaazy 2F (GKS YFENARGAYS aSOG2NI Ayid2 GKS 9!
I a separate fuel ETS for buildings and transport;

I strengthened benchmarkand a faster phase down of free allocation which would be tied to low
carbon investment by the receiving entity;

i the introduction of a carbon border adjustment mechanism (CBAM) that prices imported goods based
on their embedded emissions to become fudlyerational by 2026;

i updated parameters of the Market Stability Reserve (MSR) including a new buffer threshold and an
extension of the current intake rate of 24% beyond 2@dBce 2019, the EU ETS operates with a
Market Stability Reserve (MSR) which ades market imbalances by temporarily adjusting
allowance supply



1 new regulations around revenue use to address distributional effects and spur innovation, including
the creation of the Social Climate Fund.

On the international frontthe UK formally withdrew from the EU on 31 January 2020 but continued to
participate in the EU ETS until the end of the year as part of the transition period. In parallel, the linking
agreement between the EU ETS and the Swisdntered into force in January 2020. A provisional link
was established in September, enabling allowance transfers between both registries-annmenced
dates.

Overall GHG emissions (excluding LULUCF) EmisSi@88.1 MtC02e

(2018 overall GHG@missions for the ER7 that comprises all European Member States, which as of 2021 no
longer includes the United Kingddm

Overall GHG emissions by sector (in MtCO2pector Name MtCO2e
Energy 2907.1
Industrial Processes 343.5
Agriculture 394.4
Waste 117.2

International Aviation 129.2
GHG reduction target
By 2030: At least 55% below 1990 GHG levels propose@r@en Deal), to be set the Climate Law
By 2050: Climate neutrality target proposed (European Green Dedk, get in the Climateaw

Both updated targets (2030 and 2050) recently have been endorsed by the Eur@azshament and
European Councind are currently in the process of being enshrined theEuropean Climate Law.

Carbon Price Currerllowance Pricéper t/CO2e): EURB8.76(31.12.2021)

price/ton

8" ?
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Covered emissions 0.39

GHGs covered CO2, N20O, PFCs
Sectors and thresholds

PHASE ONE (20@807):

Power stations and other combustion installations with >20Mfmal rated input(except hazardous or
municipal waste installations), industry (varidhsesholds) including oil refineries, coke ovens, and iron
and steel plants, as well asoduction of cement, glass, lime, bricks, ceramics, pulp, paper, and cardboard.

PHASE TWO (200812):

Aviation was introduced in 2012 (>10,000 tCO2/yearctonmercial aviation; >1,000 tCO2/year for non
commercial aviation since 2013). A number of countries included NOx emissions from the production of
nitric acid. The EU ETS also expanded todediceland, Liechtenstein, and Norway.

PHASE THREE (2€1R0):

Carbon capture and storage installations, productiopeaifochemicals, ammonia, nonferrous and ferrous
metals, gypsum, aluminum, as wellr@sic, adipic, and glyoxylic acid (various threkis) were included.

PHASE FOUR (262030):

Based on the current legislation, no changes to the scope begr agreed on for Phase 4. Changes are
being considered as part of the review of the Er8seen under the 2030 Climate Target Plan.

Aviation:

Emissions from international aviation were included in the EU ETS in 2048vémber 2012, the EU
temporarily suspended enforcement of the EU ETS requirenfentights operating from or to noicEA
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countries in the EEA. Exemptions &erators with low emissions have also been introdudadight of

the progress made under the International Civil Aviation Organization (Kowards a globaieasure to

reduce emissions from the aviation sector (the Carldfsetting and Reduction Scheme [CORSIA]), the

EU will maintain the intr&EEA scope fahe ETS Aviation until 31 December 2023. In 2020, the Commission
initiated a process teevise the ETBirective to address the implementation of CORSIA in EU law in a way
thatisO2y daAaidSyd gA0GK GKS 9! Qad wnon Qi AYFGS GFNBSGEX

Number of entities 10,569 power plants and manufacturing installations
Cap
PHASE ONR0052008)andPHASE TWO (20@®12):

The cap was established bottomup, based on the aggregation of the national allocation plans of each
Member State. Phase 1 started with a cap of 2,096 MtCO2e in 2005; Phase 2 started with a cap of 2,049
MtCO2e in 2009

PHASE THREE (2€IR0):

A single Elwide cap for stationary sources: 2,084 MtCO2e in 2013, which is annually reduced by a linear
reduction factor (currently 1.74% or ~38.3 million allowances). This amounts to a cap of 1,816 MtCOZ2e in
2020.

PHASE FOUR021-2030):A single Elwide cap for stationary installations set for 2021 at 1,572 MtCO2e.
A linear cap reduction factor of 2.2% (of 2€0I®L2 baseline emissions) applies to both stationary sources
and the aviation sector each year. This translates antearon-year reduction of the cap by 43 million



allowances. The linear reduction factor does not have a sunset clause and the cap will continue to decline
beyond 2030. Starting 2021, emissions from UK entities previously covered by the EU ETS a@erno lon
considered in the cap. However, pursuant to Article 9 and Annex 4 of the Protocol on Ireland/Northern
Ireland, the cap trajectory in Phase 4 does account for emissions from electricity generators in Northern
Ireland.

Aviation Sector Cap:

Emissions fointra-EEA aviation in 2021 are capped at 38 million allowances and will decrease each year

by the linear reduction factor of 2.2%. The aviation sector cap was set in 2012 at 210 MtCO2el/year. This

cap was meant to reflect the initial inclusion of alltilig from, to, and within the EEA in the EU ETS.
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aviation allowances put into circulation in 202816 was reduced to 38 million allowances annually and

set cansiderably below verified intrEEA aviation emissions. In 2017, the ifiEBA scope for aviation was

prolonged until 2023. The adjusted annual aviation cap applies up to 2021 and decreases thereafter.

Trading periods

Phase 13 years (2002007)
Phase 25 years (200&2012)
Phase 38 years (201-2020)
Phase 410 years (2022030)

Allocation
PHASE ONE (20@507):

Allocation established through the Member State national allocation plans. Allocation through
grandathering. Some Member States used auctioning and some used benchasell allocation.

PHASE TWO (200812):

Similar to Phase 1, with ~90% of allowances allocated for free. Some benehasadk free allocation;
and some auctioning in eight Member StatéGermany, United Kingdom, The Netherlands, Austria,
Ireland, Hungary, Czech Republic, and Lithuania), amounting to ~3% of total allowance allocation.

PHASE THREE (22120):

57% of allowances auctioned over the entire trading period with the remaiailogvances allocated
through benchmarking. 88% of the auctioned allowances were distributed to EU Member States based on
verified 2005 or average 2007 emissions. 10% was allocated to loweome EU Member States and

the remaining 2% distributed amomine Member States that reduced 2005 emissions by 20% compared
to the base year.

Power Sector:

100% auctioning with an optional derogation for the modernization of the electricity sector in certain
Member States whose GDP per capita was below 60% dlthaverage in 2013.

Manufacturing/Industry:

Free allocation follows produdiased benchmarks. Benchmarks were based on activity levels in 2007
2008 and were set at the average of the 10% most efficient installations in the (sub)sector. Subsectors
deemedat risk of carbon leakage received free allocation at 100% of the predetermined benchmarks.
Subsectors deemed not at risk of carbon leakage haddfieeation phased out gradually from 80% of the
respective benchmarks in 2013 to 30% by 2020. Where fteeation exceeded the amount reserved for

free allocation, a crosssectoral correction factor applied.



Carbon leakage risk was assessed against the following criteria of emissions intensity and trade exposure:

i direct and indirect cost increase >30%; or
I non-EU trade intensity >30%; or
I direct and indirect cost increase >5% and trade intensity >10%.

Cost intensity was determined by the formua/  ND 2y LINAOS PR ORAN
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Trade intensity was determined by the formifienports + exports)/(imports + production)
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Aviation Sector:

In 2012, 85% of allowances were allocated for free, based on benchmarks. In Phase 20@0)135% of
allowances were auctioned an82% allocated for free, based on benchmarks. The remaining 3%
constituted a special reserve for new entrants and-f@isiwing airlines. Due to the temporary derogation
that applied to flights with third countries, the allocation was adjusted to the HEEA scope.

Backloading:

As a shorterm measure to address a growing surplus in the EU ETS, the auctioning of 900 million
allowances from 2012016 was postponed to 2012020. In line with the decision to create the market
stability reserve, the bacloaded allowances were placéithe MSR, which became operational in 2019.

New Entrants Reserve

5% of the total allowances are set aside to assist new installations coming into the EU ETS or to cover
installations whose capacity has significantly increased since their free allogeds determined. Until

June 2020, a total of 171.1 million allowances were reserved for 1,089 installations during Phase 3. At the
end of Phase 3, any unallocated allowances (excluding 200 million reserved for the NER300 in Phase 4)
were placed into thtSRThe NER 300 is an EUJoavbon technology funding program of approximately

EUR 2 billion (USD 2.3 billion) monetized through the sale of 300 million allowances that awarded proposals
in 2012 and 2014, the latest of which will enter into operatiodunye 2021.

PHASE FOUR (262230):
Manufacturing/Industry:

Benchmark values are updated twice to reflect technological progress in different sectors. The first set of

benchmark values applies to the period 262025; the second set of values will cotlee period from

2026 to 2030. Member States submitted lists of incumbent installations and updated emissions data by

30 September 2019 and are required to do so again by 30 September 2024. Based on this data, the
European Commission will update Phase 3dhemarks

I Benchmark values in Phase 4 will be adjusted for technological progressrnygear. An annual
reduction rate (0.2% to 1.6%) will be determined for each benchmark. For the steel sector, which faces
high abatement costs and leakage risks, the loarel of 0.2% annual benchmark reduction will apply.
Further updates on the above may be released as part of the broader ETS review.

I Free allocation may be updated annually to mirror sustained changes in production (if the change is
more than 15% compared to the initial level, based ony&&r rolling average).

Carbon leakage rules:

T The third carbon leakage list adopted in Februar¥@8@pplies for the period 2022030. The revised
list includes a reduced number of sectors classified at risk of carbon leakage. Free allocation for other
sectors will be discontinued by 2030 (except district heating).

i Carbon leakage is assessed agairtstraposite indicator of trade intensity and emissions intensity.

a

a



1 As an additional safeguard for industry, the Phase 4 cap breakdown includes a free allocation buffer
of more than 450 million allowances, initially earmarked for auctioning, which can be avadable
for free allocation if the initial free allocation volume is fully absorbed (thereby avoiding the need to
apply the crossector correction factor).

Carbon leakage risk is assessed according to the following criteria:

I Trade Intensity x Emissiohensity > 0.2
1 Trade intensity x Emissions Intensity > 0.15 < 0.2; qualitative assessment will follow based on
abatement potential, market characteristics, and profit margins.

Emissions intensity is determined lglirect emissions + (electricity consurtign X electricity emission
factor)]/GVA

Trade exposure is determined kymports + exports)/(imports + production)
Power Sector:

100% auctioning with an optional derogation for the modernization of the electricity sector in certain
Member States. Thos&lember States whose GDP per capita was below 60% of the EU average in 2013
may continue to make use of this optional free allocation through benchmarking. Three out of ten eligible
Member States make use of the derogation in Phase 4 (203D). Some Memrdy States chose to
monetize the corresponding share of allowances or use them to boost their share of the Modernization
Fund.

Net electricity generation (TWh)

of which
i i
grnai:sﬁi:; 5325123373 Thermal ﬂ; Nuclear Hydro Wind Solar
Country 2020 vs. 2019*% [TWh] Total Coal Gas Net import
Estonia 34 % T o1 K a7 - - 0.0
Greece 2% 3.1 -20 -3.8 -7 [
Latvia -19 % -0.2 -0.7 =12 - =1l
Spain -19 % -13.9 -10.1 -22.4 -0.2
Bulgaria -18 % -0.5 -3.0 -3.3 =iz
Finland -16 % -5.2 -0.2 -4.9 -2.6
Portugal 3% EF 0 X 29
France -13% 216 -35.4 -4.6 -0.7
Czechia -13 % -2.0 -5.0 -5.0 -6.2
Sweden -12 % -4.6 -5.7 -2.9 -03
Germany -12% -21.7 -343 -35.2 -339
Netherlands 1% 24 AN ss 9.7
United Kingdom -1 % - - - -
Romania -11 % -1.9 -3.2 -3.2

Italy -11 % -16.8 -10.7 -11.4
Denmark -10% -0.9 -1.6
Slovakia -9% -1.3 0.0
Austria -9 % -2.4 -1. -23
Luxembourg -8 % -0.2 -

Belgium -7 % -1.3 -2.6

Poland -7% -6.8 =5

Ireland -6 % -1.3

Cyprus -4 % -0.2

Norway -4 % [ = |

Hungary -3 % 0.0

Croatia -3% -0.8

Slovenia -3 % -0.6

Iceland -2% -

Lithuania 1% -0.4

Northern Ireland*** 2% -

Malta 10 % -0.1

Liechtenstein 203 % - - - - - - - = o -

Source : EEA (2021a); Eurog2021).



Aviation:
Free allocation for the aviation sector will be reduced compared to the 82% in Phase 3.
Auctioning:

57% of allowances in Phase 4 will be auctioned. Out of these, 90% will be distributed to Member States
based on their share of verifleemissions, with 10% distributed among the lovigcome EU Member
States. Authorities have the right to cancel auctions when the highest bidding price is significantly below
the prevailing secondary market price to avoid market distortion. In such atisityaallowances are
transferred to subsequent auctions scheduled at the same trading platform.

NER:

The New Entrants Reserve in Phase 4 (ZfQlhas been supplied with 200 million from the unallocated
NER allowances from Phase 3 (2@020).

Banking and borrowing
Unlimited banking has been allowed since 2008.

Borrowing is not allowed. However, implicit borrowing within trading periods is allowed, i.e., the use of
allowances allocated in the current year for compliance in the previous year.

Offsets and credits
PHASE ONE (20@807):

Unlimited use of Clean Development Mechanism (CDM) credits and Joint Implementation (JI) credits was
provided for in the directive. In practice, no credits were used in Phase 1.

PHASE TWO (20@2812):

Qualitative Limits: Most categories of CDM/JI credits were allowed; no credits from LULUCF and nuclear
power sectors were allowed. Strict requirements for large hydro projects exceeding 20 MW. Quantitative
Limits: In Phase 2, operators were allowed to use JI and @Bdits up to a certain percentage limit
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to Phase 3 (2022020).

PHASE THREE (2@21®0):

Qualitative Limits: Newly generated (pe&d12) internation& credits had to originate from projects in
least developed countries. Credits from CDM and JI projects from other countries were eligible only if
registered and implemented before 31 December 2012. Projects from industrial gas credits (projects
involvingthe destruction of HF23 and N20) were excluded regardless of the host country. Credits issued
for emission reductions that occurred in the first commitment period of the Kyoto Protocol were no longer
accepted after 31 March 2015. Quantitative Limits: Tdtal use of credits for Phase 2 and Phase 3 was
capped at 50% of the overall reduction under the EU ETS in that period (~1.6 Gt CO2e).

PHASE FOUR (262030):

Based on the current legislation, the use of offsets is not envisaged.
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Market Stability Provisions
MARKET STABILITY RESERVE:

The MSR started operating in January 2019. Its purposeaddress any suppidemand imbalance of
allowances prevailing in the EU carbon markety R 12 AYLINRB @GS GKS 9! 9¢{ Qa

The BJ publishes the total numbers of allowances in circulation (TNAC) by 15 May each year.

1 When the TNAC is above 833 million, 24% (12% beyond 2023) of the surplus is withdrawn from future
auctions and placed into the reserve over a period of 12 months.

1 When the TNAC is less than 400 million allowances, 100 million allowances are taken from the reserve
and injected into the market through auctions.

From 2023 onwards, the number of allowasdeeld in the reserve will be limited to the auction volume
of the previous year. Holdings above that amount will be invalidated. Thresholds, withdrawal rates, and
cancelation provisions of the MSR will be reviewed in June 2021.

In 2019, a total of 397 rhion allowances were placed in the reserve. In 2020, the total number of
allowances withdrawn amounted to more than 375 million, corresponding to a 35% reduction in auction
volumes for that year.

Swiss allowance supply is not taken into account wheratireual EU withdrawal amount is calculated,
and Swiss auction quotas will not be reduced by the mechanism.

CANCELATIONS:

As of Phase 4, a Member State may also cancel allowances from their auction share in the event that they
take additional policy measas that result in closure of electricity generation capacity. The quantity of



allowances cancelled shall not exceed the average verified emissions of the installation from five years
preceding the closure.

Compliance

Compliance PeriodOne year (1 Januato 31 December): every year, operators must submit an emissions
report. Data for a given year must be verified by an accredited verifier by 31 March of the following year.
Once verified, operators must surrender the equivalent number of allowances Bpd®f that year.

Monitoring, Reporting, Verification (MRV)

REPORTING FREQUENfual selreporting based on harmonized electronic templates prepared by
the European Commission.

VERIFICATION/erification by independent accredited verifiers isuged before 31 March each year.

MRV FRAMEWORISince Phase 3, the MRV framework for the EU ETS has been further harmonized.
European Commission regulations now apply for emissions monitoring and reporting, as well as
verification and accreditation of vifiers. A monitoring plan is required for every installation and aircraft
operator. MRV procedures were updated in 2020 in preparation for Phase 4.

Enforcement: Regulated entities must pay an excess emissions penalty of EUR 100/tCO2 (USD 114.22/
tCO2) br each tonne of CO2 emitted for which no allowance has been surrendered, in addition to buying
and surrendering the equivalent amount of allowances. The name of thecampliant operator is also

made public. Member States may enforce different penafiesother forms of noncompliance.

Revenue
Since beginning of program: EUR 69.7 billion (USD 80.7 billion)
Collected in 202CEUR 19.2 billion (USD 21.8 billion)

In the EU ETS, revenues from the auctioning of allowances accrue to Member States. At least 50% of
revenues should be used for climatnd energyrelated purposes. Member States are obliged to inform

the European Commission about how they use the revenure2019, on average, Member States spent
~77% of their revenues on domestic and international clirratated purposes.

PHASE FOUR (262030):

The latest revision of the EU ETS set up two new funds to support EU stakeholders in-tiaebiom
investment challenge

Innovation Fund supports demonstration of innovative breakthrough technologies in industry, as well as
carbon capture and storage/use and renewable energy. The fund is monetized through the sale of at least
450 million allowances, and themaining budget from the NER300. In 2020, the first batch of 50 million
allowances was auctioned to capitalize the Fund.

Modernisation Fund Supports investments in modernizing energy systems and improving energy
efficiency in 10 loweincome Member Statesncluding investments to support a socially just transition

to a lowcarbon economy (e.g., upskilling/reskilling of affected workers). The Modernisation Fund is
capitalized with the auction revenues of 2% of total allowances for Phase 4. Subject lowanae price,

up to EUR 14 billion (USD 16 billion) may be injected into the Fund ovei2B321

Implementing Legislation

Directive 2003/87/EC of the European Parliament and of the Council establishing a scheme for GHG
emission allowance trading withithe Community and amending Council Directive 96/6 1/EC.



Decision concerning the establishment and operation of a market stability reservefor the Union GHG
emission trading scheme and amending Directive 2003/87/EC (6 October 2015).

Consolidated Auctiongn Regulation (25 February 2014): Commission Regulation EU No 176/2014
amending Regulation (EU) No 1031/2010 in particular to determine the volumes of GHG emission
allowances to be auctioned in 202820 (26 February 2014).

12.The EU Emissions Trading Systeends and projections

National projections indicate insufficient reductions to meet the proposed new targets

Current ETS projections do not show the reductions in emissions needed to bring the ETS into line with
the new 2030 target and to set EU emissi@n a path to achieve climate neutrality in 2050. In 2021, EU
Member States reported their own greenhouse gas emission projections in accordance with EU legislation.
According to their projection& TS emissions are expected to decrdasbetween 41% andi8% by 2030,

and by between 55% and 62% by 2040, relative to 2005. This will depend on the implementation of
additional measures reported by some Member States. The current EU ETS target of reducing emissions
by 43% by 2030 would therefore be within reach

However, in July 2021, the European Commission unveiled a comprehensive policy package aimed at
achieving at least a 55% reduction in net greenhouse gas emissions for 2030, compared with 1990. This
paves the way for achieving carbon neutrality by 2050&ex part of this package was a proposal for

the revision of the EU ET$his proposal represents a major update of the EU ETS, namely a new overall
ETS target of a 61% reduction by 2030, compared with 2005, including ETS aviation and the newly
integratedETS shipping. This is accompanied by a revised target of a reduction of 40%, relative to 2005,
under the Effort Sharing Regulation.

It is proposed that the increased ambition of the EU ETS will be achieved by:

I aoneoff reduction in the cap
i asteeper linear reduction factor
i updated parameters for the Market Stability Reserve (MSR)

A separate emissions trading system for fuels used in buildings and road transport was also proposed, as
was as a carbon border adjustment mechanism. Other proposgdrikroductions are new regulations
around the the use of the revenue use that aim to stimulate innovation and address distributional effects.

In the short term, Member States must take action to avoid a rebound in emissions linked to the pandemic.
Theseshould be backed with mediunand longterm measures to achieve the new and more ambitious
target for 2030. According to recegteenhouse gas projectiossibmitted to the EEA, the majority of
Member States anticipate a decrease in their ETS emissione®et2020 and 2030 (Figure 2). This is
mainly due to growth in the use of renewable energy and the phasing out of cambemsive power
generation capacity.

However, six countries (Belgium, Estonia, Iceland, Ireland, Malta and Poland) project that Beir ET
emissions will increase. This is the result of the planned phasing out of nuclear production capacity, being
replaced by fossil fuel capacity, or an increase in caibtamsive energy production or other processes.

Supply of allowances higher than demdnFor the first time since 2018)e total supply of EU allowances
(EUAS) for stationary installations was higher than the demaiiavo factors played a role in this:

i Reduced electricity demand and industrial activity lowered the demand for emission attesa
T There was an increase of 1.4 billion (6%) in the supply of allowances in 2020 relative to 2019.
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The 1.4 billion increase includes free allocation, auctioned allowances and the exchange of international
credits.

The supply of allowances allocated for free was 4.3% lower than in 2019, as the free allocation to existing
installations is being reduced/ery year. By contrast, the number of allowances auctioned in 2020 was
noticeably higher than during the previous year. The main reason for this increase is the additional
volumes auctioned by the United Kingdom, compensating for those withheld in 20484®eof the Brexit
negotiations.

In the case of aviation, the difference between supply and demand was even more stark. In previous years,
the total supply of EU aviation allowances (EUAAS), including both freely allocated and auctioned amounts,
was only overing around half of the demand. This forced operators to purchase the rest in the carbon
market. In 2020, as demand crashed, freely allocated allowances were enough to cover the entire demand
for aviation.

The initial difference between demand and supphused the price of allowances to drop significantly
during the first months of the pandemic, reaching a low of EUR14.6 in March. However, it quickly
recovered in the following months, ending the year above EUR30 per tonne (EEX, 2021).

Another reason fothe potential increase in ETS emissions is an anticipated higher demand for electricity
due to electrification in the transport and buildings sectors. If this additional demand, which reduces
emissions in accordance to the Effort Sharing Regulation,tibauked by similar growth in renewable
electricity production, it might lead to an increase in ETS emissions.



13. BEmissionTrading Schemes andicomplementary¢ policiesq role, links and eceschemes

The design and introduction of an ETS will invariably take place in a broader context of climate and energy
policies, as well as other public policies that will either support or run counter to mitigation objectives
602ttt SOGAPStEe OF$f SR a02YLI yA2yé LRfAOAS

Policymakers will therefore face tradefs between the benefits of an ETS and thokether policies, and

must choose the role of the ETS within the wider policy mix to best suit their jurisdictional Gomitiaxt
potential policy interactions on fo key areas:

1 therole of the ETS in the climate policy mix;

1 the impact of companion policies on ETS outcomes;

1 the impact of the ETS on the attainment of companpoficy objectives; and

1 understanding where additional companion policies may be needed hiewe overarching
climate targets and drive sustainable development.

Complementary companion policies enhance the impact of an ETS in constructive ways. For instance, they
can

provide greater policy certainty to participants abdhe transition to a lowemission economy;
facilitate the pasghrough of carbon prices across teapply chain to change behavior;

put in place enabling infrastructure;

reduce the disproportionate or regressive impactgofission pricing;

provide incentives fomnovation and earlgommercialization of mitigation technologies; or
reduce other norprice barriers to mitigation (for instance information problems, skills gaps, or
non-price behavioral barriers)

=A =4 =4 =4 A=A

Existing and new companion policies can affect the dj@neof the ETS, including the level of emissions
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the effectiveness of carbon markefsomplementary policies), duplicate incentipeovided by carbon

markets (overlapping policies), or in some cases, counteract incentives in carbon markets (countervailing
policies).

Different types of intersection afompanion policies:

13.1 Overlapping policies

Companion policies may be overlappingarticularly ifthey are not reflected appropriately in the design
of the ETS. This is most likely to be a challenge in relation to eseatyr policies and regulations,
especially those addressing energy efficiency-danbon energy, or technology inmation.



Policies that significantly overlap with the
EU ETS typically occur at the EU le
where the scale is such that interferenc
with carbon market supply and deman:
balance can become material.

If these policies lead to emissiol
reductions in sects already covered by
the ETS and not accounted for in the ca
then this causes the allowance price t
fall (as demand for allowances will b
lower) and dilutes the price signal.

It also allows emissions from othe
covered sectors under the emissions ce
to rise. This stops the ETS from deliveri
short-term, leastcost mitigation.

Complementary
improve
functioning of
carbon markets

Overlapping
duplicate
incentives in
carbon markets

Countervailing
oppose
incentives in
carbon markets

Likely impact on
allowance demand
and carbon price

Examples inan ETS

energy market reform

(e.g. facilitating cost pass-through)
infrastructure upgrades

energy efficiency labeling
pollution/emissions measurement

feed in tariffs

green certificate programs, such
as renewable energy targets

» fossil fuel subsidies
» industry tax breaks and special

treatment

There are often good reasons fo

operating overlapping policies in parallel with an ETS, including supporting the penetration of certain
transformational technologies, addresgibehaviouralbiases, or avoiding lock in of capital in assets that
may be stranded in the future.

Policies that majorly overlap with the EU ETS

- Energy Efficiency Directive (EED)
- Renewable Energy Directive (RED)
- Energy performance legislation
1 EcoDesign and Energy Labeling
1 Energy Performance of Buildings Directive (EPBD)
- Air quality plant level legislation including the Large Combustion Plant Directive (LCPD), the Industrial
Emissions Directive (IED), and Medium Combustion Plant Directive
- Carbon tx
- Emissions Performance Standard on CO2

. . Direct regulation (IED,
Policy/Indicators to assess ) : )
policies ETS EED RED | Ecedesign, Air quality Carbon tax

directive, etc.)

Costeffectiveness High Low Low Low Low
Environmental outcome High unclear High unclear unclear
Internal energy market High Low Low Low Low
Transpar_ency on the impact High Low Medium Low Low
on emissions

13.2 Countervailing policies

In general, jurisdictions should try to avoid countervailing policies (like fossil fuel subsidies) that oppose
carbon market incentives. However, this too requires careful analysis, as these policies may achieve other
policy objectives that may be of valuBolicymakers must trade off achieving emissions reductions with



the importance ofother objectives. As such it is important that countervailing policies are considered on
a caseby-case basis.

13.3ECGSCHEMES

A reformed Common Agricultural Poli@@AP) will enter into force in 2023. The two most important
changes in this new CAP are on one hand the shift to implementation through national CAP Strategic Plans
(CSP), which are being prepared by EU countries and due for submission to the CommiQdi@o2g,

and on the other hand, the addition of a new form of direct payments for environmerftadiydly
farming:eco-schemes

Ecoeschemes arene of the few novel instrumentsavailable in the toolbox of the future Common
Agricultural Policy (CAP).

These schemes for the climate, the environment and animal welfare willllyefunded by the Eland
take the form ofyearly payments to farmers who voluntarily enrol

Rather thanusing CAP direct payments to farmers as just income supporgithef eceschemes is to
reward those farmers who manage land in a naturend climatefriendly way, and toincentivise the
adoption of specific farming practices with higher environmentalcuanimal welfare benefits

High expectations are now set on eegschemes.

The European Green Deal mentions that CAP "measures such-ssheroes should reward farmers for
improved environmental and climate performance”, and the Farm to Fork Strategyhsdiykey should
"offer a major stream of funding to boost sustainable practices"

Areas of action for eecechemes as described in the CAP regulation for Strategic Plans

- climate change mitigationincluding reduction of GHG emissions from agricultural prest as well
as maintenance of existing carbon stores and enhancement of carbon sequestration;

- climate change adaptationincluding actions to improve resilience of food production systems, and
animal and plant diversity for stronger resistance to digseand climate change;

- protection or improvement of water quality and reduction of pressure on water resources;

- prevention of soil degradation, soil restoration, improvement of soil fertility and of nutrient
management and soil biota;

- protection of biodiersity, conservation or restoration of habitats or species, including maintenance
and creation of landscape features or rproductive areas;

- actions for a sustainable and reduced use of pesticides, particularly pesticides that present a risk for
human health or environment;

- actions to enhance animal welfare or address antimicrobial resistance.

Now, are EceSchemes to be considere@mplementary companion policiewith EUETS
Going back to our criteria above

1 Mayprovide greater policy certaintyp Carbon Farfimg participants abouthe transition to a low
emission econonty

Mayfacilitate the pasghrough of carbon prices across thgriculturesupply chaif?

May put in place enabling infrastructuia Carbon Farmirig)

May reduce the disproportionater regressive impacts @mission pricing

May provide incentives for innovation and eadgmmercialization of mitigation technologies; or
Mayreduce other norprice barriers to mitigatiof

=A =A==



14.4 [ A ydi|ffarghEETSE  dp@ortunity for the development of carbon projects takeaways
for Ukraine?

Linking occurs when amissions trading system (ETS) allows regulated entities to use allowances from
one or more other system$or compliance purposes.

What does it mean? jurisdiction(e.g.,f SGQa | aadzyS F2N I Yew®@nsier 6 KS &
various types of linkages, along two dimensions of choicthe direction of flowof allowances and
whether there are restrictions placed on allowances from the linked system.

Earlier in tle study a series of steps to be done to establish an Emission Trading System (Ukveiree?)
elaborated One of themi&d Stép 9: Consider Linkingp ! YR ¢S It a2 YSyiAz2ySR az
some implemented cases (or ongoing to be).

Linking can bebilateral (or multilateral), where all systems recognize the allowances of the other
system(s), ounilateral, where the flow of allowances goes in only one direction. Additionally, systems
may or may not place qualitative or quantitative restrictions onvadloces from the linked system(s).

There are several economic, environmental, political, and administrative benefits to linkiRigst, it
reduces aggregate compliance costs: allowing two systertiade allowances increases efficiency in the
same way asrade between two companies. The larger the difference in allowance prices between the
systems prior to linking, the greater the potential for economic gains from trade.

Linking also increases market liquidity and deptbromotes price stability andcan educe the risk of
carbon leakage.

Linking can increase the political momentum for climate action, allowing jurisdictions to demonstrate
climate leadershipn a global level and build domestic support for mitigation policies.

It may also help lock in the ETS, making it more politically challenging for subsequent administrations to
undo carbon pricing policies or walk back climate ambition.

Finally, the loweaggregate compliance and administrative costs resulting from linkage may also help with
the political sustainability and durability of an ETS.

However, for linkages to work, jurisdictions may need to find compromises to make their systems
compatible andio guarantee the environmental integrity of allowances across systems. If prices differ
significantly between jurisdictions prior to linking, their subsequent convergence can be challenging
either because higiprice jurisdictionswill be concerned thatheir climate ambition is being diluted and
co-benefits are reduced, or because lgaice jurisdictions will be concerned about the higher prices they
will experience.

To address these potential disadvantaggsijsdictions should choose linking partnersaefully and
consider safeguardssuch as restricting the extent to which they link or defining conditions under which
the link is terminated. These restrictions will reduce the efftctiveness of an ETS but may be useful if
there is a need to trade offome of the advantages of linking with a reduction of potential risks.

Clearly identifying the objectives of linking can help in the search for an appropriate linking partner

In some cases, ETSs were designed from the outset to link with a larger madgetrate as a mukHi
jurisdictional system.

When a jurisdiction has identified a potential linking partner or partners, asepth review of the
respective systems helps identify the design elements that need to be discussed and possibly aligned.



Linking requires clear understanding and acceptance of the current and future levels of ambition,
standards for environmental integrity, strategies for stabilizing prices, and direction of future ETS policy
in partnering jurisdictions

Specific design features that require compatibility include tmduntary or mandatory natureof the
system the type of cap price or supply adjustment measures (PSAM8)e use and environmental
integrity of offset credits, rules on borrowing and bankaitpwances, and the potential for linking with
further systems.

Certain key design features require not strict compatibildych asthe stringency of the cap, the
robustness of monitoring, reporting, and verification (MRV) systems, capacity of regutatonanage
risks of misconduct ithe secondary market, the administration of registry and tracking allowances, and
ability and willingness to enforce ETS rules.

14.1 Different types of linking

A jurisdiction can consider various typediokageswith two dimensions of choice the direction of flow
of allowances and the restrictions placed on allowances from the linked systems.

The direction of flow of allowances can:be

- Unilateral. Under unilateral or ongvay linkage, a system acceptkaances from one or more other
systems, but not vice versa. Omay linkages may represent the starting point for a potentialtwo
way link. Norway had a onsay link with the European Union (EWhere Norwegian entities could
buy EU allowances but noice versaps a first step to a twavay link. A similar staged accession was
planned for the intended link between the EU ETS and the Australian ETS.

- Bilateral or multilateral. Allowances from one or more markets are eligible for use in the others and
viceversa. Linkages may be bilateral or multilateral. An example of bilateral linkage is that between
I FEAF2NYALF YR vdzsSoSO0d ¢KS wS3IAzylf DNBSyK2dza$S T
system of almost identical ETSs, each enacted attttie kvel, but operating from the beginning as
a single, unified system.

Indirect linkages may also be created when two separate systems (A and B) each link to a common, third
system (C). Although they are not formally linked, activity in system A coetditnpact the market in
system B and vice versa through impacts on the allowance price in the common shared partner system, C.
Linkages to C could be ora two-way.

ly SEFYLXS 2F (GKA& Ad bSs w»SIfl yRQa ughthgicmuaesk A OK & |
acceptance of Certified Emission Reductions (CERs) generated under the Clean Development Mechanism
(CDM).

Additionally, systems may place qualitative criteria or quantitative limits on allowance flows from the
linked system(s).

- Full or unestricted linkagesAllowances from all systems are mutually recognized and equivalent for
compliance purposes without any restrictions, effectively creating a unified market.

- Restricted linkaged.imits are placed on the flow of allowances from the linkgstem. These may be
quantitative or qualitative, similar to the limits most ETSs have on the use of offset credits.

While not a formal linkgollaboration among systems may be an important step along the way to full
linkaget or may be considered desirable in its&lfUkraine?
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14.2 Past, present, and future of linkages between ETSs

Linkage can provide economic, political, and administrative benefits that sighport the design
objectives of an ETS.

Linkage between ETSs may also be a strategic step toward a more integrated global carbon market and
the resultant cost savings.

Systems involved Main characteristics Key events
Two-waylink I TEAT2NY AL | YR nedrBmeSdations R
L Separatecaps of WesternClimatelnitiative (WCI)
California and Similardesignfeatures I TEATF2NY AL | yR v dzS oe§ultory vy
Qu®bec Jointauctionand registrysystem changedo recognizeeach? (i K rbigiaéns
(current) I FEAF2NYAL YR vdz$S6S0O LING
Linked and then ddinked with California and Linkingagreementreachedbetweenall three
o v dzSo SO jurisdictions
California and Separatecaps Linkbecomesoperational(linkageoccurredfrom
Qu ® bvétie Similardesignfeatures JanuargJune 2018)
Ontario (past; Jointauctionandregistrysystem Ontario withdraws frominked market following
active onlyduring election of new provincial government, but new
the first half of linkingagreementremainsvalidfor Californiaand
2018) vdzSo SO
EU and Australia Eventuatwo-waylink beginningwith one-waylink in Agreemento enter negotiationson eventualtwo-way
(past;planned but which Australian entities could use Elllowances link starting 2018
never took effect) Separatecaps Australia repeals its Carbon Pricing Mechanism
Somedesignfeatureswerein procesofalignment (CPM)whichendsdiscussiorof possibleEUlink

Begarasa one-way link with NorwayacceptingsU

) ) 2005t Oneway link starts
Allowances (20052007) and evolved into avo-way link

EU ar'nd N_onNay (2008:2012) 20071 Agregmentreachedon two-way [ink2008 T Two:
E)paSt, aCtglgOS § Commoncap way linkstarts
etween an irecti ishi i
2012) Similardesignfeatures 2012t D|rect!ve establlshl_ng th|rq phase of EU ETS
Separateauctionsand registrysystems 2020)incorporatedinto revisedEuropean

EconomiéreaagreementmakingNorwaypart of
the EUETS




Twowaylink
Separatecaps

2011t

Negotiationson linkingagreementformally

EU and T ; . begin2017t Linking agreement signed
Similardesignfeaturesafter Switzerlandundertook : :
Switzerland . 1gnt ; 2020t Linkenters into force
actionsto alignits ET Swith the EU
(current) .
Separateauctions
Multilateral link amongparticipatingstates 20051 Agreementeachedamongoriginalseven
Setof participatingstatesevolvesovertime asstates signatorystates
join/leave o
RGGI Commoncap 20061 Model Ruleestablishingegulatory
(current) Similardesignfeatures frameworlpublished
Jointauctions 20091 Operations begin in 10 states
Sameregistrysystems 2017t Model Rule for 20242030 published
Delinkedandthenre-linkedwith RGGI 20051 New Jersey is among the original signatories tq
RGGI and New Commoncap RGG&009T RGGI operations begin
Jersey Similardesignfeatures 20111 New Jersey exi®GGI under new
(current) Jointauctions governor2019t NewJerseypasses
Sameregistrysystems legislationto rejoin RGGI
2020t NewJersey rejoins RGGI
.|mh? procesf designingegulationwithintention to 2019t Executive order by Pennsylvania governor
EGGI alnd : link with RGGrom 2022 requestsdevelopmenif ETSegulation
CIEENED C_()mmoncgp proposalalignedwithRGGI
(under Similardesignfeatures i .
consideration) Jointauctions 2020t Pennsylvanigroposedirstdraft ETS

RGGI and Virginia
(current)

Tokyo and
Saitama (current)

Transportationand
Climate Initiative
(TCI) (under
consideration)

Sameregistrysystems

Adoptedlegislationto link with RGGfrom 2021
Commoncap

Similardesignfeatures

Jointauctions

Sameregistrysystems

Twowaylink

Separatecaps

Similardesignfeatures
Separateallocationmechanism&ndregistrysystem

Currentlyfinalizinga memorandunof understanding
(MoU) to establish anultilateralink among
participating states fron2022

Commoncap

Similardesignfeatures

Jointauctions

Sameregistrysystems

20171

2018t

2020-

2020t

2011t

2018t

2019t

regulationalignedwith RGGI witlthe aim
to link from 2022

VirginiaproposesETSegulationalignedwith RGG
with aim to link by 2020

Virginia releases revised and final ETS
regulation2019t VirginiaadoptsETS
regulationincl. RGGlinkageby
statelegislatureadoptsbudgetblockingRGGI
linkage
NewlyelectedstatelegislatureadoptsETS
legislationincludingRGGI linkage from 2021

Link is operational immediately at the
launchof I A 0 IEWS Qa

Subset of TClI jurisdictions announce
development ofarbon pricing mechanism for
transport sector

Subsef TCljurisdictionsproposedraft
frameworkand draft MoU for transport sector
ETS

15. Result-based carbon farming mechanisms in the EDesign principles of a Carbon Farming
Schemsin support of the Farm2Fork & FitFor55 objectives

As already anticipated in Part 1 of this studgriculture directly generates more than 10% of Europe's
greenhousegas emissions. At the same time, by sequestering carbon in soils, peatlands, afutesiry
systems, agriculture offers significant potential to mitigate climate change.

Actions to reduce agricultural emissions and increasefanm carbon sequestration is referred to as
carbon farming



Carbon farming offerseal climate mitigation potentid ¢ but care must be taken to ensure mitigation is
additional, real, permanent, and delivers eoenefits.

Carbon farming offers significant potential for climate change mitigation and also delivers other societal
co-benefits, including for biodiversity, soil health and water quality. Promoting the widescale
implementation of agricultural climate mitigation shidube a European priority. Care must be taken to
ensure that carbon farming delivepermanent mitigationand delivers cdbenefits without encouraging
actions that contradict other EU Green Deal objectives (such as animal welfare).

A key challenge isosteffective, accurate monitoring while therisks of nonpermanenceand non-
additional mitigation need to be carefully managed.

While carbon farming is being promotes a climate mitigation strategy, soil carbsequestration has
the potential to bringcorsiderable benefits for ecosystems abiddiversity and water protection, as well
as to farmers themselves through increasesilience and profitabilityThis could be a wiwin-win
scenario.

Existing EU policies on climate, biodiversity, and agriculture ofégty potential sources of fundingnd
opportunities to encourage farmers to take mitigation actions.

Voluntary carbon markets and supply chéimancing could play a role in upscalinglzn farming, though
given its scope and influence, the Common Agricultural Policy (CAP) offers the most significant
opportunities (but also barriers) for widescale carbon faming uptake.

To foster a sustainable transition of EU agricultural and food systemt f Ay SR gAGK GKS
objectives, &arbon Farming Scheme (CBBQuld target systemic transitions of farming systems, through
the adoption of a multdimensional approach (beyond a carbfutused one).

A Carbon Farming Scheme (CESYlefined a a green business model that rewards land managers for
taking up improved land management practices, resulting in the increase of carbon sequesinaiion
reducing the release of carbon to the atmosphere

The following criteria would need to be considd in such a perspective:

- an absolute reduction in all GHG emissions

- enhance carbon sequestration in soils and agroecological infrastructures

- foster the diversification of agroecosystems from plot to landscapes

- reduce the overall dependency farming systems to external and synthetic inputs.

In that perspective, five areas of action have been identified (that are however partially cross cutting):

- better management of peatland

- development of agroforestry

- maintain and enhance soil orgariarbon

- better management of livestock (feed and manure managemazmd)
- better nitrogen/fertilization management.

The first three areas encompass actions whose objectivesisqoestecarbon in different compartments
of agroecosystems, while the othemgo have more to do with emission reductions in particular through
efficiency gainand technological uptake.

In parallel, reaching the objectives of the Farm2Fork and Biodiversity strategies (F2F & BDS) will be
necessary to maintain the productive capgaif our agroecosystems, already affected by climate change
and biodiversity collapse.



These targets include an absolute reduction in the use of synthetic inputs (both fertilizers and pesticides)
and a strong (re)diversification afjroecosystemgdrom plots to landscapes (through the 10% target of
landscape features and the 25% target of organic farmisjjhe same time, reaching such targets will
also be favorable to soil carbon sequestration and, to a large extent, to an indretse efficiency of
nitrogen use. They are, as such, fully supportive of the climate objectives.

On the other hand, changes targeting only/mostly carbon efficiency such as those fallingthéttivo
last areas of action above outlindiestock and feilization management can haveadetrimental effects
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whose widespread use is sometimes hypothesized as a catoae ofhighly ambitious climie scenarios:
- Following the IPC@ntergovernmental Panel on Climate Chaphgecommendation, the use of
nitrification inhibitors aims at limiting the emission of®I resulting from N application. However, it
also contributes to increase the emission anerttihe redeposition of ammonia in natural ecosystems
which has critical side effects on natural ecosystentsle this very same process is also responsible
to indirect NO emissions undermining the overall climate effect of this technology

- Feedadditives aim at increasing feed conversion efficiency while reducing enteric fermentation for
ruminants and can lead to a %% reduction of methane emission without impacting cow
productivity. Yet, how these additives affect the quality of the manuiarturn agroecosystems (and

in particular soils) where this manure is applied remains relatively unknown.

Below an overviewf carbon farming options

Assessment
criterion

Carbon farming
actions

Total EU mitigation
potential

(Mt CO2elyr)

Per hectare
mitigation

potential (t CO2
e/halyr)

Mitigation
mechanism

Type of change
Cobenefits for

farmers

Societal cebenefits

Risks

Managing peatlands

Peatland
rewetting /
maintenance /
management

51-54 Mt CO2e/yr

3.5-29

Avoided emissions

Land use

Potential for
paludiculture
(productive use of
wet peatlands)

Biodiversity, flood
regulation, water
quality

CH4 emissions
(although net GHG
benefit), decrease ir
production

Agroforestry

Creation, restoration,
and management of
woody features in the
landscape

8¢ 235 Mt COzelyr

0.03¢ 27

Removal

Management

Diversification of
outputs protects
against single crop
failure

Improved water
retention,
microclimate, soil
health, biodiversity
Nor+native
aLSOASAaQ A
biodiversity

Maintain and
enhance SOC on
mineral soils

Cropland and
grassland
management

9¢ 70 Mt COzelyr

0.5-7

Removal and
avoided emissions

Management and
land use
Improved water
holding capacity
and workability of
soils, productivity

Improved water

retention, soil
health, biodiversity

Biochar and off

farm compost

impacting soil
health/biodiversity

Livestock and manure

management

Technologies to
reduce enteric
methane, manure
management,
increased herd and
feed efficiency

14¢ 66 Mt COzelyr

Not available

Reduced emissions

Management

Lower input costs
(feed, fertiliser,
energy), soil health,
productivity

Decreased nutrient
runoff;

Decreased ammonia
emissions

Animal welfare;
water quality
impacts of feed
additives

Nutrient
management on
croplands and
grasslands

Improved nutrient
planning, timing
and application of
fertilisers;
reduction in
fertilisers

19 Mt CO2Ze/yr

Not available

Reduced emissions

Management

Lower input costs

Decreased nutrient
runoff; decreased
ammonia
emissions

Water quality
impacts of
nitrification
inhibitors



Carbon farming initiatives should therefore prioritize practices that yield multiple benefits (ectjmate
and biodiversity ones) while minimizing risks.

Yet, a significant reduction in the use of external inputs and a strong diversification of agroecosystems, as
required by the F2F & BDS, are also likely to lead in the short run and under the @iatenof our
knowledge to a slight reduction of the overall agricultural production.

In a context where longerm climate strategies also target increases in the supply of biomass for
substituting fossil carbon (either for energy or industrial purposasf;FS can only be successful if
accompanied by a reduction in the production and consumption of animal products within the EU.

Animal production indeed absorbs as of today 43% of the biomass consumed in trso iy 13% directly

used as food, 23% fdndustrial purposes and 20% for energy production. Since fossil carbon today
constitutes 55% of the total carbon consumed in the EU or 550 Mt of C, and since this amount is to drop
dramatically if we are to meet our climate targets, less carbon derived fimmass should be directed
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In that perspective, extensive livestock systems relying orfootdcompeting feedstuff and in particular

extensive grasslandsshould be priorized over other sorts of systems for both the ecosystem services

they render (nutrient cycling and landscape management) and their contribution to climate goals

In order to help evaluate carbon farming perspectives afel/elop a roadmap to provide Ukraiah
farmers with carbon market opportunitiesit is important tosynthesise experiences from global and EU
initiatives to identify good practices, barriers and potential solutions for implementation of rbaskd
paymentsln particularJessons learnedlang different design dimensions, including: scheme governance,
coverage and eligibility, baseline and additionality, measurement, monitoring and verification, reward
mechanism, transparency and reporting, permanence, risk and flexibility mechanismgcaptbace and
barriers could explain first howesult-based schemes differ from actichased schemesnd thenby
focusing on results rather than prescribing the actitwsv these schemes have the potential to offer
flexibility to farmers.

The need for a CFS that would simultaneously set climate targets for the agricultural sector and translate

them into concrete objectives for farmers is clearly establisheBeyond the statd goal of the
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support sustainable transitions of farming systems. This has several implications for its design and its
governance.

Three aspects in partitar need to be addressed: what is the scope and the perimeter of its deployment?
How should it be financed? How should its implementation be monitored/followed?

15. 1What isresult-based schemes for carbon farming?

EU farmers have long been offeredtion-based paymentdor compliance with very specific farming
practices or technologies which have been selected by the managing authority for the assumed
environmental benefitsSimply put, &rmers receive a set payment for taking a particular actiog,, e
complying with a defined farming practice or implementing specific technolo§at®n-based payments

are commonly applied in CAR.g., agrenvironmentaiclimate payments under Pillar ZJayments are
relatively simple, with low monitoring requireents for farmers and administrators. However, the actual
mitigation impact of actionbased payments is uncertajras payment depends only on the action, not
the result.

On the other hand,dw schemes or projects have offeregsultbasedpayments(schemeghat require
that a direct and explicit link is established between the results deliveredGélg. emissions avoided, or
CO2 sequestered) and the payments made to the land manabere the incentivgpayment is linked to



measured outcome®n the farm, irespective of the precise farming practices that are appl&ichply

put, farmers receive a payment that depends on the actual mitigation outcome that they deliver (typically
in tCO2e that are either sequestered or not emitted), regardless of the speaiftions takenResult

based payments require that the mitigation outcome can be quantified and verifiedhich requires

costly and complex MRV, and if prices and mitigation are uncertain also poses uncertainty for farmers. A
strength is that environmentacertainty and credibility are high due to the explicit link between the
mitigation contribution and payment, also, the flexibility can encourage farmers to innovate and adapt
mitigation measures to the local context.

Recent onfarm pilots have providedvaluable insights into using resultased payments for carbon
farming, water quality and soil functionalityNonetheless, there are valuable experiences also available
from nonEU schemes such as voluntary carbon market standards, as well as emergiots pvitien the

EU, that offer lessons to be learned and inspiration.

Resultbased incentives offer several advantages, compared to abésed incentives, but also have
challenge and limitationsassummarisedelow:

Advantages of aesult-based scheméor carbon farming:

- flexibility for the farmerg encouragement of adaptability, innovation and entrepreneurship.

- clearer link between payment and carbon impacts for buydrigher credibility/appeal and potential
for higher additionaty.

- carbon impacts are an objective, and not a sifiect of sustainable agriculturepotentially higher
effectiveness.

- lower adverse selection of parcels with lower yields by farmers (i.e. with lower opportunity costs);

- educational role for farmers andider society.

Challenges and limitations of a restitased schemédor carbon farming:

- potential higher financial risks/uncertainty for farmers.

- potential higher transaction costs for developers.

- challenges related to monitoring, reporting and verificatafrctlimatemitigation results (costs, degree
of reliability/robustness);

- challenges of ensuring additionality and of securing permanence of the carbon impacts.

- the time needed for change in reliable measurements is potentially long, and in some caslesrge
is appreciable only after the project life span.

- higher flexibility given to farmers also means that strong advisory support needs to be built into
scheme design; however, capacity or resources for this may be lacking

One factor that distinguishes carbehased farming schemefrom the more wellestablished resuit
based biodiversity schemes is thetential for the scheme to be funded by the carbon market.

Themajority of the noREU schemes reviewed for this studgrive their fundingrom the ability to sell
carbon credits on either the compliance or voluntary markets. Creditgsated by a registry after the
results are monitored and verified. The credits can be sold eithéuragble emissions offset credits o
(nonrtradeable) emissions reduction certificates.

Additional national and regional sources of public finding are also available in some MemberQtates.
of the key factors likely to guide the choice of available funding sources is the stringepigments
that the source of funding places on the system of MRV.

Hybrid payments It is important also to note thaso-calledhybrid payments a mix action and result
based payments, combining lenisk, upfront or guaranteed payment for farmers for implentery
specific farm management actions, with additional payments based on actual measured mitigation results.



Upfront payments can be used to cover implementation costs, or to reduce the financial risk for farmers.
Hybrid models can increase farmer uptakeltwering risk and removing upfront financial barriers, whilst
still providing flexibility to farmers to implement optimal actions for their farms and guarantee real climate
results for society.

15.2 Design elements of a resuliased carborfarming scheme

Objective setting and eligibility

- Is the focus on emission reduction, carbon storage or a combination of both?
- What geography is covered?

- What farming systems are covered?

- Who can participate in the scheme?

- Is the whole farm concerned ?

- Howis adverse selection and moral hazard avoided?

Baseline and additionality

- What is the baseline against which additionality is measured?
- The scheme has to ensure that results are produced that would not otherwise have happened.
- Environmental additionality
I Carbon leakage must be avoided, i.e. carbon removals in one area must sbifted to another
areaCan encompass the retention of carbon stocks that would otherwise Ib@en released
- Financial additionality
T Is this something that farmers would have done anyway, perhaps to achieyaroved
productivity?
T Is it something farmers are being paid to do form another sourcetheikfore a risk of double
funding?
- Regulatory additionality
i Do the measures go beyond those ragadi under EU (GAEC Standardstional or local
legislation?

Permanence

- A widely used standard is that any reductions in GHG emissions And removals of atmaspberic
should last for at least 100 years

- How is permanence ensured? What bufferssurance, or other mechanisms are set upddress
natural disturbances?

Result indicators

- Resultbased carbon farming schemes need a measurement of climate benefit in termCai2eq
of net reductions in carbon emissions or a net increase in storesndrbsoil andiomass.

- One can also choose between the measurement of absolute reductions in emissidnstions in
emission intensity, or a combination of both

- One can choose between direct and proxy measurements of emission reduction

- Itis clear thathere is a tradeoff between certainty of the indicator measurement and st

Monitoring, Reporting and Verification (MRV)
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emissions are reliably measured, htvey are required to report to authorities, and hauthorities
verify their accuracy. MRV is integral to redudtsed carbon farming schemes, assithe step that
guantifies the impact of the climate actions, i.e. the results.




- Monitoring refers to thequantification of GHG emissions or removals, and includes cotedftidata
as well as calculation methods

- Reporting establishes how participants are required to record and communicate monittaiago
relevant authorities and/or government entities

- Verification refers to the process of establishing the truthfulness and accuracy of reporting

Reward mechanism

- Market based reward

- Nonmarketbased reward

- Payments based on costs

- How s the reward calculated and related back to levels of achievement bagbe reward indicator?

- Are cobenefits rewarded®e reward in the form of a monetary payment, or property title (i.e. carbon
credit)?

- When is the payment awarded?

Governance & approaches to neompliance and fraud

- What entity owns / operates thechemé&

- What are the operational structures and responsibilities?

- What type of independent supervision / audits are in place?

- Is the integrity of the MR\ystem secured?

- Are procedures in place to avoid double counting, i.e. the accidental or deliberdtiple use of the
same unit of emission reduction or carbon sequestered?

- What types of advisory services are provided to support farmers?

Situation today

There is clearly an inherent tension, at least in the short to medium term, between the need @leipsc
rapidly the widespread adoption of carbon farming across all farmland in the EU to meet climate targets,
and the immaturity of resulbased payment schemes for carbon farming and the carbon markets available
to farmers.

Clearly developing and piloting range of locally or regionally tailored reshbi#tsed pilot schemes for

carbon farming is an urgent priority, which promoted not only by various private initiatives but also the
Horizon programmes. Nevertheless, it will be necessary to focus also onwidespread adoption of
well-designed, actiofbased or hybrid schemes, to make the initial step towards a real shift in the
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awareness and knowledge of faers, as well as that of farm advisers and other stakeholders.

Overall, the case studieput in place so fasuggest thatpeatland restoration and rewetting and
agroforestry represent the two carbon farming approaches that are arguably the most matuitraady
for developing and testing a largscale resukbased carbon farming mechanism in an EU context

The huge area of grassland in the EU, and the existence of many existingbessdt grassland
management mechanisms, mean that it is also worth exploring how a carbon farming element could be
incorporated into these schemes to maintain and enhaBo# @ganic Carbon

The scale of livestock farming in the EU suggests that livestock farming carbon audits also have the
potential for largescale deployment, but such mechanisms will need to tolerate the moderate levels of
uncertainty associated with curreféarm carbon audit tools.

In addition, these mechanisms must avoid supporting and therefore locking in high emissions food
production methods on land that could be more efficiently used.



Existing ResuBased Schemes

Existing schemes are funded through public funding such as the EU Common Agricultural PoliciFEEAP),
programme,national or regional fundsuch asRural Development Programmes Agrienvironmental
measures, most of them through EIP (European Innoma®artnership) operational groups in the sense
of Art. 56 of Reg. 1305/2013s well as private initiative&e in the Austrian HumuBrogram Several
RBPS have more than one funding source.

There are many agenvironmental RBP schemes and projecteadly implemented by several EU
member states, covering various environmental problems and using several kinds of indicators.

They maybe implemented through collective approaches, such as in the Netherlands, involve local or
native communities, such as ttf&ami reindeer herders in Sweden, or via individual farmers and land
managers. Central to all of these approaches is engaging the knowledge of farmers in managing their land
in a way that helps to improve biodiversity delivery as well as other environmentabmes on the

ground alongside their other agricultural activities.

Takeaways for Ukrainians farmers and stakeholders

The 'Rt for 55%" package will create @Agriculture, Forestry and Other Land Use (AF©sad}or (i.e. a

policy architecture combining Agriculture, Forestry and Land Use in a single legal instrument that will
facilitate the design of efficient and effective policies in these sectors and better align them with EU
agricultural policy instruments.

In this waythe agiculture and forestry sectors will become the first net greenhouse dgeee sector by
2035.

It would then generate from 2036 onwards carbon credits to balance remaining emissions in other sectors
on the basis of a robust carbon credit certification syste

To achieve sustainable food production, the2 Y YA a4 A 2y a4 Q C|l Kes dngrod@gmedy { G NI @
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process(naturebased technological and digital sbans, reduced input use, carbon sequestration by

farmers and foresters, production of renewable energy, anaerobic digesters for biogas production from

I ANR Odzt G dzZNB 4 | anid SystémyirRovalids(airsukRudb®iZaged ec¢anomy, creative reuse of
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An example of a new green business modelaihon sequestration by farmers and forestersarming

practices that remove CO2 from the atmosphere contribute to the climate neutrality objective and should

be rewarded, primarily through the creati of a weHlfunctioning carbon market that recognises the effort

from farmers and foresters.

The Common Agricultural Policy (CAP) remains the main tool for such recognition when this carbon market
is not yet in place and for practices that are not cogkirecarbon farming schemes.

The Commission sets out a new green architecture for the CAP, featuring strengthened mandatory
requirements and increased funding opportunities for green farming. Enhanced conditionality links EU
funded income support to environmenand climate friendly faming practices and schemes.

Thenew ecoschemeshave the potential tdoost funding for sustainable practicesuch agrecision
agriculture, agroecology (including organic farming), carbon farming and agroforestry

Agrtenvironmentclimate measures andvestments financed through pillar Il rural development support
will enhance ecosystems, promote resource efficiency, help to move towards -aaldon, climate
resilient economy.



Models for carbon farming mechanisms to be evaluated in Ukraine

Carbon faming payments are paid to farmers through a carbon farming mechamgstow,4 common
carbon farming mechanism structureshich could be applied for activities in Ukraine (if regulators will

follow EU mechanismsye summarized
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MRV requirements Low- high
Funder. Agri-food company
Example ArlaClimate Check SPAR
AustriaHealthySoilsfor HealthyFoods

Payment:Cash (generally actidmased,;
hybrid/resultbasedpossible)

Agrifood companies pay farmers within their own supply chain to reduce their impact on the climate
motivated by the possibility of price premiums framastomers, or to meet own company climate objectives.
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MRV requirements Medium- high
Funder Private companies/individuals
ExampleMoorFutures] abelbas
CarboneCarbonAgriwoodlandCarbon
Code PeatlandCode

Payment:Offset certificate- non- fungible,

only tradedonce thenretired
(result/hybrid/actionbased)

A central intermediary pays farmers for implementimitigation measures, monitors and verifies mitigation
impact, and sells offset credits to private buyers. The intermediary can be the private or public mechanis
developeror a projectdeveloperTheyoften providefarmer training/support.
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Farmers implement mitigation measuresaocordance with approved methodologies to produce offset
credits that they trade directly with buyers. A certification mechanism aims to ensure that the offset credi
producedare matched byhigh quality,unique climate mitigation/sequestration (i.e., equalentto

removals/reductionsn other sectorsandthereforetradable).

MRV requirements High
Funder Private companies/individuals
Example VerraVCSGold Standardpuro.earth

Payment:Freely tradeable offset credit
(resultbased)




These differ in terms of who ultimately pays the farmers, what form of payment the farmer receives (i.e.,
cash or an offset credit tradeable for payment), and, most significantly, the level of monitoring, reporting
and verification that is required.

The etent and stringency of MR®nd the overall complexity of the mechanism determine the cost of
participation for farmers, as well as the administrative costs borne by operators of the mechanism. These
elementsalso determine the environmental certainty ofitigation, with associated risks for farmers and
societywe mentioned before.

Note: it is evident that thesemodels for carbon farming mechanismare more linked to voluntary
carbon markets and ESG strategies implementation SMEs, MidCaps and Large BEmgses.

15.3 Carbon farming costs and barriers

Costs vary widely depending on the mechanism type, carbon farmingagagory, specific mitigation
measures implemented, and the local context.

An illustrative example is the LIFE CarBarmingScheme (2021), which evaluated seven potential carbon

farming actionsall resultbased voluntary carbon market models with stringent MRVhey considered

farmer baseline setting, implementation, and transaction costs, finding ttmattotal cost per tCOz
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MRV costs can make some carbon farming mechanisms uneconomic for farmers.

In mechanisms with high MRV requiremerttse costs of quantifying emissions/removals and proving
this to administrators can be prohibitively expensive, outweighing the potial carbon farming
payments and therefore reducing farmer uptak€OWI, Ecologic Institute, and IEEP, 2021b).

This is a particular issue where mechanisms requirsitvisits and sampling to measure baselines and

changes in e.g., soil carbaetocks. This varies considerably by carbon farming mechanism model: Label
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Standard projects face USD67,580,500 of verification, validation, andgistry costs in the first 5 years

(COWI, Ecologic Institute, and IEEP, 202hk) LIFE CarbdRarmingScheme (2021) estimates project
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In addition to reducing net benefitthese high MRV costs can mean that only large farms or farmers can
participate in highMRV mechanismsAccordingly, carbon farming MRV should only be as stringent as it
needs to be. However, the traef ¢ lower MRV and lower environmental certaingymay not be
acceptable in many cases.

Cost types Determinants

Mechanism design: Development of the methodology (i.e., h Setup costs are generally fixed

to quantify mitigation, how to monitor, report and verify costs, so will be lower per /C@2
mitigation measures); developing all governance and operat or per participant in larger
rules. mechanisms. They will be higher fo
o Scientific research/data collection: Céaleting mitigation more complex mechanisms.
Administrator depends on locally appropriate research and data. Research and baseline costs will be

Setup costs . . L o . -
g Baseline setting and validation: Administrators may bear the lower whenthere is existing data an

of setting participant baselines (e.g., sampling, consultant vi: '€S€arch to support implementation

and validating new participants/projects. and where scheme design builds ot

Outreach, taining: Costs of attracting farmer participants. existing examples.



Monitoring and verification: Assessment of farmer Ongoing costs are variable, i.e.,

mitigation measures to ensure they comply with the higher the more participants are
methodology and verify results, any auditing costs. involved (though with some
Administrator: Mechanism administration: Administrative costs e.g., economies of scale).
Ongoing costs contracting, registry management, governance, system More complex mechanisms will hay
evaluation etc. higher MRV costs and administrativ

Funding: Costs associated with getting funding e.g., marketi COStS.
and selling offsetredits to buyers.

Learning cost€Carbon farming requires additional knowledge To maximise farmer uptake,
and potentially training. Farmers must also learn how to ope administrators can support farmers
within the carbon farming mechanism. reduce these setip costs (e.g.,

Farmer Baseline setting: Farmers may bear basetiating costs. through training, consultant support

Setup costs . . . i
P Implementation costs: Farmer costs of implementiagbon ~ S€tup costs are fixed costs, so

farming action (e.g., technology purchase costs, tree plantin 1&"ger participants have lower
rewetting). average costs.

Implementation costs: Direct ongoing costs of implementing Transaction costs depend
mitigation measure (including time costs, additional equipme principally on MRV

Farmer running costs). requirements: complex schemes
Ongoing costs Opportunity costs: Income foregone dueitaplementing and high MRV pose significant
mitigation measures. costs for farmers.

Transaction costs: Farmer MRV and administrative costs.

In addition to costs, noffinancial barriers can also pose a significanstto upscaling carbon farming.
Farmer barriers include:

- Learning costg Carbon farming and interacting with new mechanisms requires new knowledge and
skills, requiring training, upport, outreach, and practical examples (and potentially-fngmt
payments)

- Risksg Resultbased mechanisms and the price uncertainty of exchdvageed markets pose risks for
farmers.

Administrator barriers include:

- MRV cost and uncertaintg Carbon farming MRYV is often relatively uncertain or expensive (or both).

- Other design challengedssues of permanence and defining additionality (especially with leakage and
land-competition) and interactions with existing agricultural and environmental regulations make
carbon farming challenging for administrators.

- Administrator knonvedge¢ Carbon farming requires administrator knowledge, ability, and a baseline
of data and scientific understanding.
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15.4 EU resutbased carbon farming examples: classification of existing schemes Empowered ives

Resilient nations.
A number of pioneer initiatives within Europe have deped or started to develop payment schemes
addressing GHG emissions/removals in agriculture.

These initiatives can provide ideas and lessons learned for the future development oftrasedt
payment carbon farming schemes. The focus and scope of thege{s ranges in terms of the degree
to which they consider and provide reward / payments for results.

At the same time, these projects / initiatives also range in terms of the components of the farming
systems that are include&pecifically:

1 Purelyinformational / non-result-basedfarm-advice scheme focusing on awareness raising

1 Under the Common Agricultural Policy (CARyrmers are not paid for verified improvements
against a specified result indicator, but rather encouraged/a@nrewarded for management
focused changes.

1 Several projecttunded under the LIFE+ funding instrumeras well as under the EIP Agriculture,
develop elements and methods relevant for resbdtsed carbon farming schemes (e.g.
OLIVEACLIMATE, AGRESTj€Ects)

1 Some projects in the EU have also beveloped for the voluntary carbon marketwhere
farmers receive carbon credits equivalent to their mitigation impact in accordance with an
approved methodology, which private actors and business wishing docee their climate
footprint can purchase (e.gMoorFutures, UK Woodland Carbon Code; Carbon AGRI).

1 Finally, there are also existing initiatives or initiatives in pipeline developed by retailers -or agri
food companies as part of their supgiirain managermnt, whereby farmers in their supply chains
are rewarded for changes that contribute to improved climate outcomes ,(&BAR/WWF
Healthy Soils for Healthy Food project).

1 Going even one step further, there are initiatives pulling desired carbon farming food products
and ingredients through (often shorter than usual) supply chains to msastainable, often
organic food demandor healthier eating (LIFE Organiko project).

) Kf?"n. Spar / WWF
Supply chain |1§ ) Healthy
) Soils
ot eatad Moor /n
A I AUy O Fulures .. MMidele
Result-based UK Woodland .
Carbon Code MoorFutures Carbon Agri -
Label Bas
Carbone
Management . . )
Agri-environment-climate measures
CAP'2ER@
Awareness/ o ‘~—/ ‘@@;{3
Arable Livestock Apove gloling Peatlands Whole farm
biomass
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To develop effective guidance for scaling up carbon farming schemes in Europe, it is necessafye e
explore options and draw conclusions on design elements that are fundamental to the delivery o '
effective resultsbased carbon farming schemes. Examplesiefain choices that need to be made

are outlined in the box below.
It is also important to reflect on different enabling mechanisms to scale up carbon farming schemes.

Governance

- What entity owns / operates the scheme?

- What are the operational structureand responsibilities?

- What type of independent supervision / audits are in place?

- What types of advisory services are provided to support farmers?

- How does the scheme link with national GHG inventories and LULUCF accounting?
Coverage and eligibility

- WhatGHG stocks and fluxes, geographies, farming systems are covered?

- Who can participate in the scheme?

- What activities are eligible?

- What eligibility criteria should be applied?

- What result indicator will be applied, how will this be defined and how doeslitikso GHG
emission reduction?

- What are the risks associated with the definition of the coverage boundariesvhark do these
lie i.e. for other environmental knock on consequences, risks of failure, risks of unexpected
responses?

Baseline and additiorisy

- What is the baseline against which additionality is measured?

- How is additionality ensured?

- What is counted towards additionality: total emissions reductions and/or emissionsintensity,
and/or CO2 sequestration?

Monitoring, reporting andrerification mechanisms

- How is change against the results indicator to be monitored? i.e. based on measurements (of
what) or modelling / using default factors? Or both?

- What are the reporting and recorkieeping obligations?

- Is an external audit conducted¥hd what should this check?

- Who is validating and evaluating overall scheme integrity?

Reward mechanism

- How is the reward calculated and related back to levels of achievement based oawhed
indicator? Are cébenefits rewarded?

- Is the reward in the fon of a monetary payment, or property title (i.e. carbon credi)@w are
NESIFNR LI&yYSyda OFfOdzZ | iSR S®3d DID SYAaarz2ya

- When is the payment awarded?

Transparency & reporting

- What information is publiclgvailable?

- How are payment rates and resulting outcomes communicated to those within the

- scheme and external to it?

- What mechanisms for information sharing and transparency are in place?

- What analysis of scheme effectiveness and performance are kept amchgnicated

- to ensure ongoing learning/information to others developing similar approaches?

Permanence, risk and flexibility mechanisms
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- How is permanence ensured? What buffers, insurance, or other mechanisms apetsetddress B bes
. esilient nations.
natural disturbances?

15.5Description ofsomeexisting BJ Carbon Farming schemes- UK
French Label Bas CarbogeC ARBON AGRirance)

ThelLabelBasCarbongFrench Carbon Standard) is a framework for voluntary carbon reduction
project that was adopted by the French Government in November 2018.

It provides a transparent framework for guaranteeing the integrity of carbon reduction projects.
Environmental integty is ensured through the utilisation of standardised methodologies in line with
the overarching rules set in the regulation. To date, it includes approved methodologies for forestry
(afforestation, coppicing, and restoration) and for agriculture (CARBGRI). Companies, public
organisations or individuals that wish to compensate their emissions can voluntarily acquire the
emission reductions determined thanks to these methodologies to offset their emissions.

Individuals or sectors can propose methodoé&sgiwhich the regulator must approve.

These methodologies set guidelines for how to do the following: establish eligibility criteria, calculate
baseline scenario and demonstrate additionality of the project, demonstrate environmental integrity
(i.e, co-benefits), requirements on identifying and managing +pmrmanence risks, calculate
emissions reductions relative to baseline, and MRV requirements and methods.

The specific methodologies differ, but the general steps for implementing remain the same:

- project developers register their project that applies an approved methodology and meets its
quality requirements

- they then request the_abel Bas Carboramproval by submitting project description and required
documents/evidene

- the regulator reviews and asksy clarifying questions/requests additional evidence and denies
the project or approves it for recording in the register

Only projects that are additional will be approved (i.e. the carbon credits would shift the Net Present
Value of the project from rgative to positive and the project would not otherwise occur without
credits).

To date French government has approved methodologies for afforestation, coppicing, forest
restoration and one in agriculture named CARBON AGRI.

For explanatory purposes for Winian farmers, are we introducethe methodology for monitoring
emission reductions in cattle and crops productions in compliance with the Label Bas Carbone.

CARBON AGRI provides a method for project developers to account for emissions reductione on cattl
(beef and dairy) or field crop farms in France.

These validated emissions reductions can then be traded for payment from an external party
voluntarily offsetting their emissions.

The method includes six types of actions:

- herd management and feeding,

- animal manure management,

- crop & grassland management,

- consumption of fertilisers and energy, and

- carbon storage (in total 40 low carbon practices).

It quantifies both reductions on farm as well as associated upstream emissions, applying life cycle
ass@ AaYSYyidd 9YAaaA2ya OKIy3aS Aa OFtOdA I GSR dzaAy3
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Change in emissions is calculated based on change in emissions intensity (i.e. kg GHG per kg of outpuL):
Each project runs for 5 years and can be renewed. ‘

MRV CARBON AGRI allows farms to calculate their baseline either using a conservative generic
NEFSNBYOS 6dzaAy3a RSTFlLdzZ 0 AylLlzia @I fdzSa O2YAy3a ¥
ALISOATAO NBFSNBYyOS LISNI ¥ lwNidh reQuirds Gpprdxl: 15Gaptivitg data.K /| t ¢
To account for higher uncertainty of using generic reference, reductions are discounted by 10%.
Following the initial project development and validation, the farm can also do a simple assessment

0/ !t QH 9 wd track BxPested progress at some point in the first 5 years (this is optional). Then

Fd G0KS SyR 2F (KS p &SINA LISNA2RZ | FAylFf I OOdaN.
carbon intensities and with CARBON AGRI to determine the nesiemssgains relative to the

baseline.

Reward mechanismThe Label bas Carbone is resblised that is project developers receive 1
& O NBr&chgiizededluction that can be sold to voluntary financers) per t CO2 sequestered/avoided.
The reward is paid dhe end of the Syear project period, upon verification (i.e. ex post).

Permanence/riskmechanisms As most GHG reductions associated with CARBON AGRI are avoided
emissions, there is low ngmermanence risk. For farms that sequester carborbimmass or soil
(where nonpermanence risk exists), a 20% discount is applied to their payments.

Healthy Soils for Healthy Fodd\ustria)

Healthy Soils for Healthy Food is a produadailer-consumeltinitiative led by the Austriaretail chain
SPAR with upport from WWF Austrifocused on GHG sequestration through soil carbon on
agricultural land.

Since its beginning in 2015, SPAR and WWF have worked with approximately 60 farmers to build up
soil carbon in their horticultural land (covering 1052 ha). While not exclusively rbmdesd, farmers

were initially rewarded per ton of carbon stored on thiand through soil carbon actions, though this

is now being shifted tactivity-based payment

The project offers support/training to farmers, expert sampling and MRV of soil carbon, and rewards
for participation.

Activities covered by the project reato management of Austrian soils and enfaitilization with
compost; reduced tillage; cover crops; and crop rotation and intercropping. The programme does not
monitor the activities that farmers implement, but merely gives them recommendations. An
independent certified specialist body samples and analyses soil for monitoring purposes.

MRYV:The project uses soil sampling to measure the climate impacts. Soil sampling is done prior to
project start and after B years (max. 5 years) after joining the atitre. Per 5ha block, external
certified experts take and evaluate 25 soil samples. Farmer activities are not monitgdthe
impact on soil carbon.

Reward:

The project ipartially resultsbased Along with education and support, SPAR guaranteesdheof
produced vegetables (on the basis e§&ar contracts). In addition, initially, farmers receive a bonus

of EUR 30 per ton of stored carbon (CO2e). However, following resistance from farmers, who would
have to pay this back if soil carbon later deased, the payment system has changed to be activities
based, where they are paid a price increase per product unit based on the additional effort associated
with soil friendly production.

Permanence/risknechanisms

There are currently no mechanismsplace to mitigate risk of lonterm reversal, apart from the
education and support provided, and the incentive to stay in the scheme.
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UK Woodland Carbon Code Empowered ives

Resilient nations.
The UK Woodland Carbon CddeentivizedJK woodland planting for carbon sequestration through
a voluntary standard.

The Code sets out how to plant and manage woodlands, and how to robustly measure, report, verify
and govern the resulting sequestration. As a reward, landowners receive volamasgions credits

that can then be sold through the Woodland Carbon Code Registry to companies/private individuals
to offset their emissions. Since its launch in 2011, 187 projects covering 8,261ha have been validated,
with expected carbon sequestratiori 8.4million tC02. Scottish Forestry, along with the other forestry
authorities in the UK, governs the project, with support from an expert advisory group.

The Woodland Carbon Code sets out a dtgystep process with guidelines for planning and planting
woodlands, registering and validating your project, verifying expected sequestration, receiving and
selling carbon credits, and ongoing monitoring, verification, and verification (MRV). Any UK land
previously not forested (i.e. for the last 25 years) antldeep peatland is eligible, subject to normal
planning and environmental constraints.

Projects first register on the UK Woodland Carbon Code Registry, either individually or as a combined
group of projects. They project must submit a project design dasunin accordance with the
guidance (and necessary evidence). This sets out a baseline (i.e. carbon stock without woodland
planting) and the planned woodland planting and management (and quantifies expected project
carbon sequestration), as well as carbleakage. All of this is used to calculate the expected net
sequestration (in terms of tCO2 sequestered). The Project Design Document also sets out all
administrative information, MRV plans, etc. An accredited independent body then assesses and
validates ths Project Design Document, after which the project can be implemented. Upon validation,
projects receive Pending Issuance Units, which they can sell to buyers or retain to sell at a later date.
Regulators convert these into Woodland Carbon Units uporfieation.

Small projects (<5ha) can apply optional streamlined validation and verification processes.

MRV: Expected carbon sequestration (and baseline storage) are calculated using a WCC Carbon Look
up Tables and a Calculation Spreadsheet. This calcw@apested sequestration based on factors
including timing of planting, species, woodland management, soil type etc.

[ YR26YSNEQ LINRP2SOG LIXL+Fya Ydzad 0SS ot ARFGSR SE
then every ten years.

Monitoring at yar five includes a visit by the external verifier and verifies that the woodland has been
successfully established in line with the project plan (including density, species mix, tree
health/protection). Monitoring at subsequent 10 yeaintervals will asses actual carbon
sequestration and tree growth rates (included sampling measurements of tree density etc.).

Reward mechanism

The Woodland Carbon Coderésultsbased i.e. landowners receive toluntary carbon creditfor

each t of sequestered carbon, weh can then be sold to buyers as voluntary offsets for their emissions.
Landowners will receive credits ex ante in the form of Pending Issuance Units, which they can sell to
buyers, or they can sell the credits once verified at a later date. As the expeeguestration is
verified, the registry will convert these into verified Woodland Carbon Units, which the buyer can then
use to offset their own emissions.

Permanence/risk mechanisms

Tominimizerisks of impermanence, landowners must identifiyd mitigate risks. They are required
to restock if wood is harvested and replant if woodland is lost (e.g. through fire, pest, wind etc.).

They are also contractually obliged to manage in accordance hgthproject plan, as are subsequent
landowners. Initial carbon sequestration estimates are reduced by 20% to cover any modelling errors.
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In addition, all projects must contribute a further 20% of credits to the Woodland Carbon Code Sh%flveffj;’e"r{’VES»

buffer. These ceer any losses of verified credits over the project duration (which if drawn down must
be replenishede.g. through replanting) and are then retired at the end of project life.

MoorFutures (Germany)

MoorFutures is aresultsbased voluntary schemdo incentivee the rewetting of peatlands to
decrease GHG emissions. Projects are rewarded in the form of voluntary carbon credits for the
decrease in GHG fluxes that arises from rewetting.

The MoorFutures scheme is based in three staté&Semrmany and has been selling voluntary carbon
credits from peat rewetting since 2010 (the five existing or completed projects have expected lifetime
GHG flux reductions of 68889t/C@}

With the support of consultants, projects develop a forwdwdking poject baseline and project plan.

The baseline identifies the expected land use that would occur without the project, and quantifies the
expected associated GHG fluxes (i.e. sequestratemissions) that would occur over the lifetime of
the project (minmum 30100 years). A project plan is then developed, which sets out how the project
area will be managed for the life of the project (i.e. under rewetting, retirement of land), as well as
MRV requirements, and quantifies the expected GHG fluxes under tiagiefThe impact of the
rewetting is calculated as the difference in GHG fluxes (i.e. &€ ©2tween the baseline and project
plans, making conservative assumptions.

MRV:GHG fluxes are calculated ex ante. Primarily, an observational method (GESIigds appre

the calculation of expected GHG fluxes is based on different observable land characteristics (e.g. peat
type, climatic conditions, site characteristics, vegetation, land use/land cover), which are then
associated with emissions factors. Thisugpported by an initial site visit to support calculations.
Ongoing MRV plans are set out in the project plan. At a minimum they include external monitoring
every 510 years to ensure project plan is being followed and at least one recalculation of the
edimated emissions. External thigharties carry out this verification.

MoorFutures 2.0 also proposes methodologies for monitoring and reporting impact on other
ecosystem services (e.g. water quality, flood prevention, groundwater enrichment, evaporative
cooling, biodiversity), either through observatory methods equivalent to GEST or modelling.

Reward mechanism:

MoorFutures igesultsbasedi.e. the actual climate impact determines the rewakar each t CO2

reduced, projects receive one voluntary carbanarket certificate Private companies/households

purchase these as voluntary offsets. Certificate prices are based on the costs of their production, i.e.
calculated by dividing the costs of implementation by the total amount of emission reductions over
theLINE 2500 ONBRAGAYI LISNA2R 69!w LISNI G /hu8S0T SEA
80/t-CO2e. Projects receive these credits ex ante upon project verification.

Permanence/risknechanisms:

To decrease risk of projects reversing (ameteasing allcarbon sequestered through rewetting),
MoorFutures requires minimum project lengths of 30 years and requires that they set out how
permanence will be ensured (e.g. through legal contracts, change of title etc.). In addition,
MoorFutures indzRS& | GodzFFSNE (2 SyadNBS GKFG NBgFNRA |
even considering uncertainty: Projects are rewarded for the difference between project scenario
(which is conservatively estimated, i.e. highest likely emissions) and the basedinario (which is

also conservatively estimate, i.e. lowest likely emissions). This creates a buffer equivalent to the
difference between the conservative and (less conservative but more likely) expected emissions. In
addition, MoorFutures retains 30% g@énerated credits in a buffer reserve to cover risks.
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16.Carbon farming scheme optionsExample of Scheme Optiorier Ukraine? \ Epapeser o

16.1Scheme option: Whole farm audit

Numerous climate actions have been identified that can reduce agriculturale@tiSions through
on-farm management, including herd management and feeding, animal waste management, crop
management, consumption of fertilizer and energy, and carbon storage actions, among others.

With the help of consultants, farmers apply this taolidentify actionsto avoid GHG emissions or
increase carbon storage (relative to a baseline), which when implementedjedfeed and can be
sold as voluntary GHG reductions. Reductions are measured in terms of catdywsity per unit of
output. Intemational examples are generally projdutsed that rewardarmers/prOJects who apply
specific preapproved methodologie.g. the Australian Carbon Farming/ A G A F G A dSQa . SS¥
Management methodology or numerous VCS proje@sojects andegulaions managing agricultural
nutrient pollution (e.g.b S %S| f I YRQA& ¢ I dzLJ2 ninmerousWSAExampled)alsdA y I {
offer models for monitoring and governing dispersed agricultural pollution.

Key challenges for the scheme include:

- the developmen of reliable farm audit tools that cover the range of biophysical conditions
and farming systems
- establishing coseffective MRV across different geographies/contexts
- LRSYGAFTeAY3d aFFANE o0l aStAySa dakRry gKAOK (2 N

Proposed Approzh

This scheme proposes decreasing GHG emissions through a whole farm audit for livestock farms,
targetinglivestock dairy and beef producers with intensively managed cropland and grassland. The
scheme is voluntary.

A farm carbon audit tool iapplied to estimate the GHG emissions, and to identify management
options to reduce GHG and sequester C on the farm. A management plan is prepared with an
independent consultanthat outlines which management practices / measures should be priorities.

Thefarmer freely choses to apptile management options relevant and feasible to them.

The requirement is that the audit is repeated afte¢ 3 ¢ 7 years to mqnitor ttle changes.ATooAIs such
Fa 6/ !'tQuowx [/ 22f CI N)Y ¢tacwhaefatlsysrdzeaptirig clindte a & A 2 v
actions including feed efficiency, herd management, mamuia@agement, and sequestration.

The farm unibased scheme could have different levels of ambition:

OPTION & Purely informational / nonresultbased farm-advice sceme focusing on awareness

raisingfor a particular result to be achieved in terms of % or total amount of emission reductions / or
4S1jdzSaiNI A2y | OKASOSRd CIFNY¥YSNE NS NBgI NRSR (2
OPTION 2Managementbased schemeFolowing the audit (i.e.OPTION 1), the farmer is required

to implement a minimum number of management practices, or those practices which show the most
potential for mitigation. Farmers are compensated to cover the additional costs for the management
practices. The payment level depends on the number of management options that are chosen and
applied(i.e., is activity not resultdased).

OPTION & Hybrid schemeg Farmers are compensated for the actions taken, but also receive an
additionalpayment per ton of CO2 emissions reduced.

OPTION 4 Resultbased schemefarmers are rewarded equivalent to the difference in emissions
betweenbaseline and after actionsaken. Note that this is likely still to be a calculation based on
effort/compensation but differently structured i.eexpected effort to reach a certain threshold.
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For avoided emissions (e.geduction of livestock, nitrogen emissions, faomerations)there are no B bes
esilient nations.

permanence risks. However, for carbon storage (ghgoughafforestation/agroforestry/soil carbon),
reversibility concerns exist. Options to manage this risk:

- Only pay farmers for avoided emissions
- Pay actions that sequester carbon sepanatelith requirements for longerm project plans and
farmer liability for reversal.

16.2 Scheme option 2: Soil carbon sequestration

Potential for soil carbon sequestratioavidence shows that soil carbon levels vary actdgsinian
farms and soil management approaches (ggrmanent pasture, irrigation, managing grazing etc.),
indicating real potential to manage farmlanditecrease soil carbon.

- As we have briefebefore, ®me resultbased soil carbon schemes already exisEurope, this
includes the Healthy Soil fdealthy Food project in Austria, a cooperation between SPAR (a
private supermarket chain), 59 farmeemd WWF Austria: farmers receive rewards foovgng
produce in a manner that increases soil carbon.

In Finland, more than 100 farmers have been involved in the Carbon Action project, which aims to
identifysoikOlF NB 2y | OOdzydzZ Ay 3 LN} OGAOSa SFFSOGAQBS 2y
b AGASYNRND.2lYESSQ LINR2SOG faz2 LINRY2GSE az2iAft OFNb2y
Emission®keduction Fund has developed a measurerdsged soil carbon methodology, building in

part on VCProject examples.

Key challenges for Soil ®aninclude:

- Expense and uncertainty of measuring soil carbon

- Difficulty of monitoring soil carbon

- Reversibility of soil carbon gains (e.p changes in management and/ahanges in climatic
conditions. In general, there are relatively high knowledgesgefative to the otheschemes.

Approach The aim of the scheme is to incenteviadditional soil carbon sequestration on mineral
soils. The focus is on arable land (cropping systems), but the approach can also be applied on
livestock and mixed farmghat manage grasslands and on horticultural land

Net soil carbon sequestration measures on agricultural lapgdicable on this scheme:

Measure category Measure Land type
Cropland Grassland
Carbonation Mineral carbonation of soil n n
Erosioncontrol Prevent / control soil erosion n n
Fire management Fire management n n
Grazing land management | Optimize stocking density n
Pasture renovation n
Sward management, bio nitrogen fixation n
Improved rotations Perennial crops n
Catchcrops n
Cover cropping n
Cover cropping with legumes n
Cultivated crops to increase soil carbon e.g. n
deeprooted
Management of organic soils  Restoration of cultivated organic soils n
Prevent degradation of organic soils n
Nutrient management Optimize nutrient inputs n n
Organic resource Residue retention n
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management Organic amendments n n Empowered lves.
= = Resilient nations.
Biochar n
pH management Keep pH at optimum for plant growth n n
e.g. liming
Tillage management Reduced tillage / no till n
Water management Soil water management n n

17.Agriculture and ESGinkages andmplications

The global farming industry is innovating to cut heavy carbon emissions, and institutional investors
are startingto play a role Agriculture is implicated irmultiple aspects of environmental, social, and
governance (ESG) investing.

l'a LINBaadaNBE G2 LINPRdzOS Y2NB F22R F2NJ GKS 62NI RQ
deforestation, exhaustion of fresh water supply and soil degradation,atipéculture industry is

seeking innovative ways to reduce its carbon footprialobal food production faces a challenging
landscape of rising input costs, climate change, health concerns, social inequality, resource
competition and ecosystem degradatiofhese are some of the challenges many in the sector are

trying to get their heads around

More investors are looking at their exposure to ESG issues in all aspects of their investments, and
managers are seeking out managers whose farming practices anedhgth the Paris Accord on
climate changelnvestor mindset has changed from one focused on yield to one now questioning
how yields are generated.

Industrial agriculture can affect the environment, with particular risks from deforestation and the
use ofpesticides.Yet the agricultural sector can also have a positive environmental impact, such as
the creation of alternative fuels when plant products are used in biofuels, gasoline, or diesel that is
mixed with oils from certain agricultural products asvay to reduce the total consumption of fossil
fuels.

Considering 3 N& Odzt (G dzZNBEQa A YLI OG Ay & 2rade tefisionslBad ¢ftan | Yy R 2
strain agriculture sectors, alongside unpredictability and shifting prices causing potential damnage t
the industry.

Industrialized farming practices cause $3 trillion per year in environmental impact worldwide
(source: TrucostFa examplenotably the effect of corn production on the environment is equal to
170% of its production value highlighting low the cost to the environment is greater than the price
of the corn itself.

Agriculture can in some ways be environmentally beneficiditade tensions and the volatility that
accompanies them yield uncertainty for farmers and the rest of the agricultwestry, in which
decisions are made months or years in advan€echnological innovations in the fourth industrial
revolution might turn agriculture into a more transparent industry, which could increase trust and
accountability in the sector.

One example of this transition has been the usaltdrnative financial technologies in agribusiness
Blockchain software was developed for anonymous cryptocurrencies, but additional potential lies in
its ability to maintain an unalterable distributed lger of transactions. An agricultural purchase was
made using blockchain for the first time in 2016. Continued use of blockchain within agriculture could
decrease transaction fees, reduce processing times for payment, and eliminate additional risks in
transactions.

The environmental and social factors of ESG and agriculture can often be intertwilibdse seeking
environmental and social sustainability within agriculture, and engaging in ESG investing overall, are
motivated by more than moral concerns.



United Nations Development Programme m

TenYlF 22NJ O2N1R2 N} GA2ya FyYyR y2yLINRFAGA HAGK '221‘;%??5,%‘6‘
General Mills, and the Nature Conservancy, joined together in 2019 to create new initiatives to
promote environmentally friendly agriculture and soil health.rAigte equity fund designed to invest

in technologies around sustainable agriculture raised more than $300 million a few months later.
Overall, many companies appear to have come to the conclusion that they will need to adopt new and

less damaging agricultal practices for future success.

In agriculture, sustainability is not a preferencgt is a sign of vitality. Food manufacturers, farmers,
and land investors across the globe who understand that have already begun to reap the benefits.

As in other indatries that have prioritized environmental social governance, companies that ethically
source the resources to develop and produce crops and livestock see substantial financial benefits and
boost their longterm productivity and longevity. For reasons tliffer across continents;onsumers

and regulators alike have placed enormous value on sustainable farming and land maintenande
companies and investors that fail to meet the standards they set are being excluded in the market.

It is first important 2 y234S (GKIFG aadadlrAylrotS | 3INAOdzZ ( dzNB ¢
methods. Rather, in the last few years, historic concerns about labor practices;telomg
environmental costs both within and beyond the four corners of a farm, and human healthdome

together in a renewed focus on agriculture as a fundamental part of human existence and society and,
therefore, the pressing need to foster lotgrm availability and economic sustainability of food
systems.

A pronounced trend has emerged, oriedttoward stewardship of land and water, biodiversity as a
key ingredient in crop health and success, conservation and growth of human capital, and incentivizing
compliance with robust and practical governance regimes.

Emphasizing these factors ultimataiyoves toward the broader goal of increasing efficiency and
reducing waste in agricultural operations while also making it more affordable to faother words,
sustainable agriculture is a complete E®@ented package.

Numerous concepts are discussedthe context of sustainable agriculture, and there are many
different perspectives on which of these concepts should be included under the sustainable
agriculture umbrella. For example, whether sustainable agriculture encompasses only food and textile
products, or whether it should also include animal production. In addition, sustainable agriculture can
be interpreted broadly to include the concept of regenerative agriculture, which is primarily
concerned with regenerating soil nutrition and tilth, congag water, and in some cases, encouraging
biodiversity. Regenerative systems can also accomplish carbon removal or sequestration.

It is important to note also that sustainable agriculture is not limited to matters of produdtiaiso
includes the redction of waste. For exampleypcycling is the use of waste to produce new or
different products e.g.,sugarcane waste, or bagasse, may be used in a variety of processes, including
food packaging. These factors underlie the concept of sustainable agrecults with the concept of

ESG itself, the conversation around sustainable agriculture will continue to evolve as our practices and
goals in this area change over time.

17.1How governments can foster ESG policy in Agriculture

Governments irdeveloping nations have a long history of intervention in agricultural markets through

GNIF RS NB3IdzA FGA2Y YR FFINY &dzZJI2 NI L}R2fAOASAE &adzOK
US Farm Bill. However, these policies are being reshaped to movardswencouraging

more sustainable farming systemand to reflect societies priorities for biodiversity, food safety and

animal welfare.

The CAP is now subject to a greater focus on climate action and biodiversity protection, with social
aims to foster vibant rural communities and generational renewal.
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¢ KS ! Y-Brexit Hui#iréninental Land Management scheme also pla&&factors at the heart of  emponerediives

Resilignt nations.

its policy. As part of a wider push for ESG regulation in the US, several proposed new bills will drive
climate-related reporting by food producers and suppliers.

Governments worldwide have set tdpvel targets, such as in the Paris agreement, to tackle the global
climate crisis and its associated externalities, however, in practice is the private sector, gyided
government policies, incentives and regulations, that must implement them.

Asagriculture accounts for approximately 25% of global GHG emissidnisas become an area of
scrutiny in the climate debate, as the sector seeks to reduce its existing carbon footprint.

DA@SY F3ANRKROdA Gdz2NBQa LRGSYydGAlFt OFLI OAGe G2 YAGAZDI
in soil, ESG investors are incsggly interested in the sector as a means to counteract climate change.

Barriers to ESG in Agriculture

Despite growth in ESG investing in the agriculture sector significant barriers rekgaiulture and
farming operations have the ability to particigain the carbon offset market, helping the planet and
growing their revenue by using innovative techniques to capture carbon in their soil. Unfortunately,
carbon sequestration practises within the farming and agriculture industry have been largely
untapped mainly due to barrierto-entry that farmers face.

Regulations regarding ESG vary with locality, which means companies lack a universal mandate to
report ESG informationThe scramble to capture market share in the egeowing ESG investment
segment haduelled a proliferation of voluntary negovernmental standards that have filled the
vacuum left by an absence of regulation. It has also led to an entire ESG data and analytics industry
springing up to service the needs of the investment community.

Today one of the largest challenges ESG investors face is the lack of standardized reporting and low
transparency in ESG rating methodologjewhich limits comparability and the integration of
sustainability factors into the review of investment performance.

Qurrently, regulations mandating corporate disclosure of ESG information vary with location
Corporate disclosure regimes vary substantially in terms of what data must be reported and how it
should be calculatedreporting requirements are usually voluntagnd do not set out the methods

or metrics to be used. This means that data is incomplete and not directly comparable across
companies, sectors, and countries.

2 AO0KAY GKS 9! 9{D NB3IdzZA I GA2ya dzf GAYF(GSt& Fft &i
Policy, which sets out the blocks higavel policy ambitions. This Policy is complemented by a suite of
corresponding European Commission Green Finance Initiatives, the most immediate of which is the
Sustainable Finance Action Plan, which has fouelapents:

w The Pending Taxonomy Regulation

w The Sustainability Disclosure Regulation
w The Climate Benchmarks Regulation

w A Proposed Green Bond Standard.

Regulators themselves need confidence that institutional investors meet the required standards of
prudenceand care when they include ESG considerations in their portieligsions.

Greenwashingis areal probleMBE F SNNA Y3 (2 O2YLI YyASEAQ LINBY2(GA2Y
advertising gimmick.

Other potential measures to aid agricultural ESG includdipuending, insurance and guarantee
schemes to aid the transition to sustainable food systems; financial training schemes; changes to
regulations to account for the financial risks of r&ustainable farming; alongside a bolder approach

to ESG investmermf public funds and steps to expand green and sustainable bond markets.
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Government plays a significant role in the farm sector, and further government action will bgwgs»wiredr{fves»
needed to drive the move towards sustainable farming systems '

Measures toencourage and facilitate ESG investing in the sector will go some way to help transform
the sector and meet societies environmental and climate goals.

17 2 Investing in sustainable farming: financing througkotal portfolio activationg

As animpact investnent theme, food and agricultural systems provide numerous entry points for
financing much more sustainable, letgym solutions to feed a crowded planet while generating
community health and wealth within ecological limits.

Taking dotal portfolio approachto sustainable agriculture provides investors with a constructive way

to grapple with the widest array of investment opportunities because each asset class presents its
own specific opportunity set related to food and agricultarewhether financing smll-scale local

food systems or intervening in largeale global supply chains.

[ S fiocua onfive core asset classeshere sustainable agricultural investment can be most readily
and responsibly pursued:

- cash and cash equivalents,

- fixed income (both public bond markets and private debt),

- public equities,

- private equity and venture capital, and

- real assets, such as farmland and timberland

Working across these asset classes allows investanarsmie positive impacbn food and agricultural
systems more holistically, activating a fuller range of investrassets, at different scales, in various
geographies, anthLJdzZNB dzA U 2 ¥ a Y ddaricial Lsiicidl, ahdedvidahdye atal

Example®f cases (per asset class)

- Making cash and money market deposits in missiamiented community banksand credit
unions provides lowisk, marketrate capital for depository institutions to lend to farms and
enterprises in local food economies, often in highly targeted regions.

Many private debt options, through intermediaries such as community loarsfandicrofinance
organizations, provide high social and environmental impact in specific places, often at
concessionary financial rates of return, when adjusted for risk.

- Although gaining concentrated, direct exposure to Rhigipact food and agriculturathemes
remains more challenging in thgublic bond marketsthan throughprivate debt, investors can
nevertheless pursue markeate opportunities with skilled, impagairiented fixedincome
investment managers that actively seek corporate, municipal, gegonent agency bonds that
finance specific links in wider food and agricultural value chains.

- Equity investmentcan help finance sustainable agricultural technology (AgTech) companies and
other businesses in the food and agriculture secRnivate equityand venture capital investors
can provide critical seed and growth equity financing to private companies in the sector, and they
can often become highly engaged with management to ensure that positive social and
environmental impact is being measured, naged, and maximized.

- As forpublic equity managersthey can invest in small and midcap companies working on AgTech
innovations, assess their portfolios for climate, water, and other sustainability risks, or use
shareholder engagement strategies to holdrgmanies accountable for their often largeale
social and environmental impacts across the value chghly engaged public equity managers
have had meaningful, positive impacts on a wide range of corporate social and environmental
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issues, from pesticeeluse and animal welfare to deforestation and human rights abuse in suppl gl bes
chains related to commodities such as cotton and palm oil. '

- Finally,in real assetsinvestors can finance thacquisition of farmlandand forests that are
managed sustainably withtreng conservation features, often in specific regional geographies.
Farmland opportunities vary from investing in real estate investment trusts (REITS) that are
acquiring conventional farmland and converting it into certified organic farms to finanaiagch
land conservation and holistically managed, pastured livestotk.forestryrelated investment,
sustainable timberland investment management organizations (TIMOs) apply techniques of
conservation finance to acquire and improve forestland at a variécales, from community
forests to largerscale working landscapeAN more exhaustive case of farmland investment in
next paragraph.

173 Leading ESG Investing Themes in Sustainable Agricu¢tiieample of a Farmland investment

Severakonverging trends have moved food and agriculture up the sustainable investment agenda.
The risks of climate change, to which investors have become particularly attuned over the last decade,
magnify the challenges that food and agriculture systems faaghabivarming and more frequent
extreme weather events, from severe

droughts and wildfires to flooding,

hurricanes, and tornadoesintensify the

climatic uncertainty that farmers have long Ervitonmant

faced.

As an impact investment theme, food and
agricultural systems therefore provide
numerous entry points for financing much

more sustainable, lonterm solutions to

feed a crowded planet while generating
community health and wealth within
ecological limits. Social

Governance

The ESG considerations for investors i
widely acknowledged.

However, a lack of broadly accepted,

standardized ESG definitions and metrics

creates a broad spectrum for tracking, measuring and discussing ESG. For our purposes, we refer to
ESG in its most fundeental form, as a consideration of how certain environmental, social, and
governance factors can influence the letegm value and performance of an investment.

Over the past decade, we have seen increased interest among the investment community in
agricdture and farmland as an asset clagdot only are large, sophisticated, institutional investors
across the globe evaluating (or already invested in) farmland and agricultural investments, so too, are
increasing numbers of neimstitutional investors.

Alongside a rapidly growing global population and demand for food, farmland offers a truly diversified
investment opportunity with attractive longerm returns(as the chart below shows, 10,000 USD invested
in farmland in 1991 would be worth over $215,800ay).
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Empowered lives.
- g g o Resilient nations.
"Cumulative Returns of Major Asset Classes, Indexed to 1991"(1 dadl e
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Source: Acretrader

Farmland (focusing on cropland) offers a diverse set of characteristics that can appeal to a broad
ydzYoSNJ 2F Ay@Sad2NBR a4 GKSe 221 (2 2LIWGAYATS GK
with traditional equity orfixed income markets and its historically positive performance during times

of high and rising inflation form the foundation for investor interest in the asset class.

Increasingly,ESGand climate change considerations are also driving potential investors towards
farmland.Farmland is a compelling asset class for investors looking to track the ESG characteristics
of their investments because it has a natural set of value drivers thagmiwith an ESG framework

The fact that the longerm productive capacity of farmland is predicated on having the necessary
environmental conditions to support crop growth (i.e. supportive weather conditions, access to fresh
water, etc.), highlights theatural relationship with the 'E' in ESG. As a result, operators and owners
of farmland can implement monitoring of characteristics like soil erosion, water issues (pooling, poor
draining, etc.), and organic matter in the soil, to provide a set of qualdaind quantitative metrics

02 Y2yAG2N) GKS FaasSdiQa @I fdzS RNAOSNE 20SNI GAYSO
With respect to relevant Social and Governance metrics, these are likely to vary depending on the
geography and political environment within which the asset is located.

In a courry which has a strong regulatory environment and vedtablished governance structure
around land ownership, the action of conducting a title search on a property is often considered
perfunctory and would rarely return a surprise result.

However, theremay be other jurisdictions where ownership records are less well developed and it
becomes highly important to investors that the manager provide ongoing reporting on the proper
evaluation of ownership record®epending on the specific investment model, géhfull suite of
relevant ESG metrics will vary, but the core foundational relationship between farmland and the
environment exists.It is important to note that despite the primary importance of environmental
factors as they relate to farmland, the ability effectively measure performance and quantify its
importance is still developing and there is no widely implemented set of reporting metrics that apply
across the asset class yet.

However regulatory actions such as the development of the EU taxonomydustainable activities,
technological enhancements for tracking and reporting onfarm metrics, and ongoing investor and
manager activity will result in significant enhancements to reporting over the coming years
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Resilient nations.
ESG risks permeate the agricultural supply chain. From deforestation to child labor to unfair labor
renumeration, companies that source from downstream suppliers are at risk.

ESG challengesillegal logging, misuse of water or land, greeniie emissions and crop burning
can occur anywhere across the supply chain.

No ethical company, or trusted brand, wants to be engaged in the inappropriate or illegal practices.
Unfortunately, monitoring remote locations and enforcing E8@pliance is challenging.

Most companies invest enormously in managing and mitigating these risks. For large multinationals,
GKAA Ay@SadySyd R2Sa y24 arx3ayAFAOolydate AYLI Ol
companies, the cost of doing businesm be enormous. To reduce these costs, it is important for
companies to have a better understanding of their downstream suppliers.

Farming is often criticized for its environmental credentialé consumes over 70% of the entire
worlds freshwater supph2 S NJ om: 2F (GKS 9FNILIKQa fFyR Aa (I 1S
greenhouses gases such as carbon dioxide (CO2), methane (CH4) and Nitrous Oxide (N20).

Farming will always produce a significant volume of waste. The challenge is understanding the
comparative scale of this waste, its proportionality, and how best to monitor and address this.

Not all farming practices are equalvith some products having a surprising environmental impact,
and not just beef. Some vegan products have an outsized inopesustainability. Understanding this
wider environmental picture is as important for individuals as it is for corporations.

Water Use

Rice and Soy are examples of crops that require huge volumes of water. Soy needs 2 to 3 times as
much water as potatoeand rice needs almost 10 times as much wageaitl to produce just 1 kg of

F22R® 9@0Sy (GKS GAYSTFAOASY(Hé¢ NAROS A& FIFNI Y2NB S-
Nuts require around 15,000 liters of freshwater to produce a single kiboitst This is 30 to 60 times

more than potatoes and around the same amount as a kilo of beef.

The inefficiencies of the water system are just one challenge for farmers, corporate investors and
consumers all of whom are looking to improve their E8€&dentialsg for economic and ethical
reasons.

Another challenge facing agriculture is how to monitor and detect inefficient or illicit farming practices
for the purposes of ESGK 2 ¢ (12 | RRNX & &s thiefrScess R hetidr quii IsilmjsledEve

in the simple example above with nuts consuming far more water than potatoes, there are other
factors¢ nuts contain around 10 times more calories than potatoes.

These data points, combined with typical farming practice, acceptable practice, and histatiz can

provide deep insights across entire countries, as well as at the farm level.

¢CKSNBE IINB aSOSNrft alidSttAdS Yraaarzya (GKFG KI @S
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Deforestation

Defrestationhas long been associated with cattle ranching in Brawmilth 10,000s hectaresleared
for cattle. This is compounded by the fact that land in rainforests is also poor quality for beef
productiong so it takes around 10 times the amount of thper head of cattle.

While the situation is dire in terms of loss of foresthere are fantastic systems available to monitor
forests and detect both macro and micro trends.

Global Forest Watcprovides an excellent dashboard showing how forests argpgisaring and the
rate of change; using satellite data to power the results
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Satellite data is already used to identify changes in forests, even down to a single tree. Recentlyn:;chedwes
sstlemnaﬂonsv V
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public access to higtesolution satellite data on rainforests.

Pesticides and Pollution

CFNXYAYIQa SY@ANRYYSyGlft 02adG Aa NBLRNISR (2 0SS |
water quality and biodiversity pose a tezhallenge.Farmers, especially in the developing world, are

often economically incentivized to use banned or dangerous pesticides, for short term

gains. Detection of this is not possible through audits or deployment of local sensors. Satellite data
provides the ability to monitor crops, rivers, and lakes.

Crops that have been treated with illegal pesticides and fertilizer can be identified as outliers due to
their unusual yield. Pollution in streams and rivers can be identified as seen in the imames bel

DataVsInformation

There is a significamgap in data within ES@specially amongst farming. The scale and complexity of
GKS OKFfftSy3asS YSIy GKIFIG AGQa 2dzad y2G Llaairoft s

Satellites can fillmany of th8s a Rl G 3IF LJAE LINRPOARAY3I 1S& YSUIGNRKOa
of land and water. However, the true value of the satellite data is when it is combined with additional
data sources and analyzed effectively to provide a richer and more infornatiteee.

Satellite data can address many challenges with ESG that are simply not possible with traditional
methodsc either due to costs or risks.

Monitoring pollution from plants and factoriess challenging if they are in remote and/or dangerous
locations. Validating practices on all farms and thpatty suppliers is not viable with traditional
methods. The gloal scale, remote location and a number of supgli@esans this is just not possible.

Satellites solve this by monitoring the entire wogldvery day. Satellites are able to detect pollutants
at a global scale and at a farm legedpotting changes in behaviour, identifying risks and providing
constant vigil. .

Satellite data can address many challenges with ESG that are simply not possitéde atvith local
monitoring:

Examples of risks thatatellitescan monitor:

- Land and Biodiversity

- Deforestation

- Green House Emissions
- Atmospheric Pollutants
- Water Misuse

- Burning Stubble/Crops

- Coastal eutrophication

And provide data andndicators for the following areas:

- Water Pollution:
[ Pollution run off
[ Pollution in large rivers and estuaries
i Costal eutrophication
[ Algal blooms
1 Solids in Water
- Deforestation:
1 Macro Deforestation
1 Changes in forests associated with farming Qodlity
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i Crop Rotation Protecting Land and Biodiversity Empoeredives
- Deforestation: ‘

i Macro Deforestation
1 Changes in forests associated with farming
- Soil Quality
i Crop Rotation
- Protecting Land and Biodiversity Monitoring designated/protected areas:
1 Rare orendangered species
i Ecosystems
1T Native peoples
- Atmospheric Pollution
T Burning of crops:
A Crop residues, land/forests, crops for harvest preparation
i Changes in air pollution
A Ozone (03), nitrogen dioxide (NO2), sulphur dioxide (SO2), carbon monoxide (C@)eneth
(CH4), formaldehyde (CH20)
- Water Use
I Water Extraction

18. WRARUP Part 2z CommonQuestions and Answers

How does the EU emissions trading scheme work?

The EU Emissions Trading System (ETS) works on the printiplearidtrade’. It sets an absolute
limit or 'cap' on the total amount of certain greenhouse gases that can be emitted each year by the
entities covered by the system. This cap is reduced over time so that total emissions fall.

What does the revision offte EU Emissions Trading System involve?

The EU Emissions Trading System (EU ETS) is the EU's key tool for reducing greenhouse gas emissions,
in line with the Paris Agreement. The EU ETS covers almost half of the emissions from the European
economy.

The ageement reached between the European Parliament and Council brings changes in three key
areas that are needed to make the system ready for the period-203D: strengthening the system,
ensuring robust safeguards against the risk of carbon leakage fastityd and providing funding
instruments for lowcarbon investments. The revised EU ETS Directive builds on the European
Commission proposal from July 2015, which followed conclusions adopted by European leaders in
October 2014.

How and when will the agrement strengthen the European carbon market in order to address the
existing oversupply?

Several measures have been agreed to substantially strengthen the EU ETS, notably to increase the
annual emissions reductions from 2021 and to tackle the existingusugblallowances on the market

more quickly from 2019. The surplus will be addressed by doubling the pace at which surplus
allowances are removed from the market and placed in the Market Stability Reserve (MSR) for the
first five years of operation, i.euntil 2023.

How will the EU ETS contribute to Europe's climate objectives for 2030?

A faster annual decrease in the overall number of EU ETS allowances ¢'@a@?) per year from
2021, compared to the current 1.74&vill contribute to the EU'sverall goal to reduce emissions by

at least 40% by 2030, consistent with its commitment under the Paris Agreement. This reduced "cap"
will ensure the necessary emissions cuts in sectors covered by the system.
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Greenwashing is a formf anarketing that misrepresents a prqduct, service or practice as havir]g
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How will Europe's industrial competitiveness be safeguarded while ensuring a sufficiedtiction
in greenhouse gas emissions?

The agreement includes several key measures to safeguard the competitiveness of European industry,
through the continuation of free allocation of allowances to sectors at risk of carbon leakage, with a
higher share tde given to those sectors deemed most exposed to this risk.

The number of free allowances is limited. In order to reduce the risk of insufficient availability of free
allowances and the need for a correction factor, the agreement foresees a "free allobafier" of

over 450 million allowances initially earmarked for auctioning can be made available as an extra
safeguard, if the initial amount is fully used up for the period 22020 (thereby avoiding or reducing

a correction factor).

The existing possility to compensate sectors for indirect carbon costs will continue. Moreover, a new
Innovation Fund will help European industry to maintain its competitive edge, by providing support
for pioneering lowcarbon technologies.

What are examples of carbon «fétting projects?

Nature-based carbon sequestratianBiological sequestration absorbs CO2 emissions through the
growth of vegetation and the continued storage of some of the carbon in plant tissues and organic
materials derived from plant tissues (e.gord in the soil). Other examples include biochar (long
term carbon storage from biological sources), and afforestation initiatives (e.g. tree planting on
degraded landscapes).

Renewable energyRenewable Energy projects include hydro, wind, and photaeodtalar power,

solar hot water and biomass power and heat production. Many renewable energy projects have high
up-front capital costs, although they may offer high rates of return, and their operating costs are often
minimal once built. Carbon offsets pesupport these projects by providing an additional revenue
stream to offset their high wfront capital costs.

Methane captured a SGKIFySQa 3t 206t gFN¥YAy3a LRGSYGAFE Aa
and thus preventing methane emissions can haigmiicant environmental benefits. Methane is

emitted by landfills, during wastewater treatment, in natural gas and petroleum systems, from
agricultural activities (livestock and rice cultivation), and during coal mining. Methane is basically

Wy I (i dzNihdfcanJnerdf@e be captured and used as a source of energy. Such projects include
those that capture and purify methane in wastewater treatment plants or landfills and use it for
electricity production or the production of another form of energy.

Will there be compensation for indirect carbon costs?

Yes, compensation by Member States will continue to be possible, subject to EU state aid rules. The
agreement reached by the Parliament and Council will also substantially enhance rules on
transparency andaporting related to such support by Member States.

What measures have been agreed to promote industrial innovation and the4cavbon transition?

The agreement foresees the creation of a new Innovation Fund, with a size of at least 450 million
allowancesN\BLINBaASydAy3a | @l ftdzS 2F 20SNl e o o0AftAZ2Yy I
financial support for lowcarbon innovation in industries covered by the EU ETS, to aid the
development of breakthrough technologies, as well as carbon captdasi@mrage/use and renewable

energy.
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In addition, the Innovation Fund will be supplemented by any remaining resources from the exisg’lme e
NER300 fund which supports carbon capture and storage and renewable energy. Furthermore, upto
50 million additional atiwances may be made available for the fund during the second half of the
period 20212030, if these allowances are not needed for free allocation to prevent or lower a

correction factor.

What measures have been agreed to support the l@arbon transition and modernisation of
energy systems in lovincome Member States?

Two funding instruments have been agreed to support the transition and modernisation of energy
systems in 10 Member States with incomes below 60 % of the EU average in 20134Btgania,
Latvia, Lithuania, Hungary, Romania, Poland, the Czech Republic, Slovakia and Croatia).

Firstly, a Modernisation Fund with at least 310 million allowances will support investments in
modernizing energy systems, such asithprovement of energy efficiency in installations for power

and heat that use natural gas or renewable energy sources, and investments to support a socially just
transition to a lowcarbon economy (such as retraining for affected workers). The fund will be
supplemented by up to 75 million additional allowances during the second half of the period 2021
2030, if these are not needed for free allocation to prevent or lower a correction factor.

Secondly, the 10 Member States listed above also have the optignrtnue providing a limited
number of free allowances to modernize the power sector, after investments to modernize the energy
sector have taken place. The Parliament and Council have agreed robust safeguards to ensure that
funding instruments contributeo the EU's climate and energy goals while operating in a fully
transparent manner.

Have any changes been agreed on emissions in the shipping sector?

The agreement recalls that all sectors of the economy should contribute to emissions reductions,
mandates the Commission to report at least annually to the Parliament and the Council on progress
made in the International Maritime Organisation (IMO) and emphasises that action by the IMO or the
EU should start in 2023, including preparatory work on the adogind implementation of measures.

What are the next steps for implementing the agreed changes to the EU ETS?

The provisional agreement must now be formally approved by the European Parliament and the
Council. Once it has been endorsed by both Edkgisldors, the revised EU ETS Directive will be
published in the EU's Official Journal and enter into force 20 days after publication.

Once the revised Directive is in force, further work will be needed for its implementation. For example,
the necessary data Wineed to be collected by Member States and industry in order to prepare the
steps related to free allocation of allowances. Necessary steps will also need to be taken in order to
operationalizethe Modernisation Fund and the Innovation Fund, in termgafernance and project
selection.

Which is the most effective strategy to remove carbon from the atmosphere?

Carbon can be removed from the atmosphere and be sustainably sequestered through both nature
based and technological solutions. Improved land managnt practices enhancing carbon capture
and/or reducing the release of carbon to the atmosphere qualify as carbon farming, as they result in
the increase of carbon sequestration in ecosystems. Technological solutions aim to capture carbon
from the producton process or directly from the air, and transport it from the point of source to an
adequate storage site where it can be stored for a long period.

Both carbon farming and industrial solutions are necessary to remove several hundred million tons of
CO2 pr year from the atmosphere and will play an important role in achieving the EU's 2050 climate
neutrality objective.

What is carbon farming?
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Fundamentally, carbon farming involves managing land to drawdown carbon out of the air and Store e
esijient nations.

it in plants and gils. It can also include the adoption of practices that reduce the emission o
greenhouse gases.

How effective is carbon farming?

The benefits of Carbon Farming (along with Carbon Sequestration) include less erosion and soil loss;
better soil structure and fertility; less soil salinity, healthier soils, vegetation and animals; more
biodiversity; buffering against drought; agdeater water efficiency

What does carbon farming depend on?

Carbon sequestration is dependent on several factors whanh includdorest age, forest type,
amount of biodiversity, the management practices the forest is experiences and climate.

How much does it cost to carbon farm?

Studies estimate that carbon farming cobtS$16$100 per ton of CO2 removedompared with
$100:$1,000 per ton for technologies that mechanically remove carbon from the air. Carbon farming
is also a potential revenue stream for farmers and ranchers, who can sell the credits they earn in
carbon markets.

How do farmers store carbon in soil?

As plants grow, they pull carbon from the atmosphere, asall soaks it up and stores.iThe amount
of carbon stored varies significantly across soil type and climate. Traditional farming methods that
sequester carbon have existed for millennia.

What are the mehods of carbon farming?

Activities includehinning out, selective harvest, regeneration and planting, and fertilizatitm
enable productive and sustainable forest growth. Similar to forestry, native grasses and other
vegetation provide a natural sourcé greenhouse gas (GHG) absorption and sequestration.

What crops sequester the most carbon?

The greatest C allocation to roots wasgiasse® WOk { O I mdmdp p ndny o F2ff
ndnovs fS3dzySa ondyc 5 TAMDING SO NRALDE OQNRB PN o1 dydpn TRO

How is theBU Commission planning to stimulate the uptake of carbon farming in the EU?

To reach the proposed 2030 climate target of 310 Mt CO2eq of net removals in the EU land sector, as
proposed by the Commission in thevision of the Land Use Land Use Change and Forestry Regulation
(LULUCEF), carbon removals have to be appropriately incentivised.

A system needs to be established and promoted at land manager level in order to reward farmers and
foresters for additional adon sequestration they achieve. Currently, implementation challenges such
as the financial effort required to put in place nhew management practices and the absence of robust
monitoring, reporting and verification systems, limit the uptake of carbon fagratross the EU. The
complexity of measuring carbon sequestration combined with insufficiently tailored advisory services
also leads to uncertainty about revenue possibilities for land managers.

To address these challenges, the Commission will promoteoteeof EU public funding, in particular

from the Common Agricultural Policy (CAP), support access to advisory services and finance several
costs inherent to carbon farming schemes and practices, and reduce the risks for land managers. The
Commission wilhlso support research and innovation under Horizon Europe, including through the
G{2Af 5SSt FT2NJ 9dzNRPLIS¢ YAaaAzysz (G2 Fdz2NHIKSNJ RS@St
and to promote combined approaches for carbon farming where publidifigns complemented with

revenues generated through the selling of carbon credits on voluntary carbon markets, with
participation of private funding. Among other key actions, the Commission will also set up an expert
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Summary report with analysis of existing carbon farming potential in Ukraine.
Existing and needed carbon trading elements, including GHG footprint calculation

methodologies, data verification, carbon credit/certificate issuance, carbon credit sellers
and potential buyers, other components.
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19. Overview ofpreparation (and potentid) for CarbonTradingin Ukraine \ e foes

Resilient nations.

For any emissions trading system (ETS) to be succegstlliding theUkrainian one it should meet
certain criteria:

1

Environmental rationale¢ the trading system must, and must be seen by all parties to be
achieving a valid environmental objective.

Economic rationale the trading system must, and must be seen by all parties to be more flexible
and costeffective than other ways of achievinige environmental objective.

Credible ¢ the systemmust be crediblesince only credible systems succeed. Hence, the
administrative procedures must be adequate to ensure compliance with the climate change
goals. Appropriate monitoring and verification will enhance credibility.

Simplicityq simplicity is essential and detians from simplicity should only be introduced when
demonstrably necessary. Multitudes of academic and institutional studies, of ever increasing
complexity, have been undertaken seeking illusionary perfection. No system will be perfect, and
good simple, pgmatic solutions will succeed where more complex ones will fail.

Equity ¢ without perfect knowledge (in which case there would be no need for trading) any
system will be inequitable particularly during the early years. In a successful system theee will b
something for everyone and inequities will rapidly diminish with time.

Transparencyg the system must be transparent so that there is national and international
confidence in the system. An imperfect system with good transparency is to be preferrag to a
system with poor transparency.

Certaintyc in order to inspire business confidence, and to encourage innovation and investment,
there must be a high degree of certainty so that business can invest. This means that allocation
must be as far into the fure as possible and that permits must have long validity.

Inclusive ¢ the process should be as inclusive as possible in the long term, though some
restrictions will be necessary in the short term.

Getting aUkrainen company ready to take part in an ETS saem to be a daunting task and this
Carbon Markestudy will try to help.

There are few preliminary steps that all companies should take as soon as possible in order to make
the process of implementing an ETS as smooth as possible:

T

M

Establish an inclusive forum whemompanies, verifiers, market makers, regulators and
government officials can discuss issues fromarmglesand then develop practicalays forward

Establish a structure within the company organization to manage the guves required to
operate within an ETS.

Ensure that all roles within the carbon management team are well defined and understood with
no overlaps or ambiguitieSince an ETS sets a price/ value on carbon it should be managed as
carefully as other finanal products

Ensure that the managing board takes a holistic view so that all aspects of carbon management
are integrated fully into the company strategy.

Ensure that the company obtains good data as soon as possible about its carbon emissions and
the locdions where these emissions come from. This will enable the company to formulate a
robust carbon abatement and trading strategy.

Ensure that all functions in the company are aware of the implications of carbon management
and use their expertise whenever ggible.

Treat the ETS as an opportunity and not as a threat in order to gain competitive advantage.

Despitelates economicand political challenges, Ukraine recognizes climate change as the most
consequential factor this century, affecting the economy and future generations. The country updated
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its Nationally Determined Contribution (NDC) in 2021 and recently affirmed its commitment to E}?ﬁf‘ifﬂfﬁ?
European Green Deal. ‘
1IN AYySQa OftAYIFGS KIFa OKFy3aSR é)\,EIy)\'-FAAO“I-}/AGAfVé 20S1

1980s resulting in the rates of G dc ¢/ LISNJ RSOIFI RS GKI i SEOSSR (KS
higher than the global rate byfaw times.
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to the concentration of carbon that delivers global warming at an average of 8.5 watts per square

meter across the planétat the end of the centry with the largest effect on the east and northeast

of Ukraine (Kharkskag Luhanska, Sumska oblasts) and the smallest in the west {Rran&ivska,

Lvivska, Volynska oblasts).

The frequency and intensity of extreme weather and climate evemsluding heat waves,
thunderstorms, heavy precipitation, pluvial and river flooding, droughts,-dtaiims, squalls,
tornadoes, heavy snowfalls, freezing rains, accumulation of wet snow, icing, etc., are expected to rise
with higher warming

With no adatation interventions, the range of possible yield outcomes is large as is the risk of
outcomes below expectations in any given yeéelds of selected crops (winter wheat, barley, maize,
soybean, and sunflower) were modeled with a probability distributior low and high projection:

i.e., the 5th percentile of the distribution and the 95th percentile, respectively. Under RCP 8.5 yields
of all crops, except wheat and soybean, face significant decline in 2030 and in 2050. In percentage
terms, the declines greater for barley followed by maize. However, the projected decline in maize
yield is more important, since it is a critical export commodity.

While climatic conditions become favorable for higher productivity of winter wheat in the near future
period and up to the migcentury under both RCP 4.5 and 8.5, the unpredictability of precipitation
patterns make oblasievel adaption planning very essential to prepare the agriculture sector for this
climatic shift.

‘ 20.Corporate governance andrganisation on emissions trading path for Ukraine \

An EmissionsTrading System (ETS) creates new demands ddkaainian(or International based in
Ukraine)O2 YLI Y& YR AGQa AYLERNIIYyd G2 O2yaARSNI |
obligations.

For exampleshould carbon management and trading be outsourced, or should a new internal
organisation be created to address the new regulations?

Organizing the carbon topic internally
To succeed in managing such a-eapttrade system,an Ukrainiancompany will need strategic,
technical and financial skills.

First wle: find the appropriate department to coordinate the organisation: emissions trading is
linked to climate change strateg Climate strategy often lies between the sustainable development
and finance functions.

Emissions trading is about financial management, but it also implies a deep understanding of
regulation, CO2 management strategy and a good technical knowledgiustiiial installations which

fall under the cap.

Whichever the appropriate department ikle most important thing is to have a project manager.

Second rulestart a working groupwhich should be able as a first step to define whether or not

emissions tading could be managed internally or outsourced cost/benefit analysis should be

carried out to evaluate the choice between delegating trading to a specialised broker or to carrying it

2dzi AYUGSNYyFtfted {dzOK Iy | LM QK iBRMNIE BRI K2ALILIAN
Centralize versus decentralise
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Assess possible optimisation among installations: if entities are spread geographically, a centragi@qddr{fves»
- . esilient nations.
option could be considered.

For example, in the European emissions market it is often the case that installations of one company
are spread across a number of member states. Local exchanges with local brolexist agith
European CO2 exchange platforms and may be able to offer tayeted solutions.

Companies frequently choose a centralised approach for several reasons:

Centralised emissions allocation across many installations;

Central management of emissions purchases or sales, which reduces external transactions costs;
Managing risk exposure at a group level;

Capitalising on relationships with counterparties;

Ability to manage CO2 data with one single software solution. All relevant data from each
installation can be aggregated. That enables a company to build a sindiedupicture of
emissions, to forecast emissions and evaluate different scenarios.

Establishing an internal carbon team

To enable a carbon team to succeed in emissions trading, companies require several functions.
The best option may be to create adieated entity for carbon trading.

Having an independent structure enables key functions to be performed:

1 Thefront officeis the dealing room from where traders purchase or sell CO2 allowances. The front

= =4 -8 -8 -9
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strategy;
1 Themiddle officemonitors the risk exposure of the company, ensures that deals negotiated by

GKS TNRYyG 2FFAOS IINBE O2NNBOiGf& NBO2NRSRX LINROS
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1 Theback officeprovides administrative and support services to front office. The back office team
ensures that deal payments are made, takes care of deal confirmations, and can also manage
margin calls with a clearing prider.

Decisioamaking processes

The dedicated CO2 management entity must have a governance structure in place. It must have the
authority to make all decisions related to the various transactions.

A steering committee, composed of technical experts, the front office and the middle,affieeting
every month can be the strategic decisioraking body.

The decisiormaking process can thus be structured as follows:
1 The sites are in charge of submitting their CO2 emissions data to the front and the middle offices;

f Thefrontand the middledF¥A OSa F33aANBIALGS GKS RIFEGF YR ARSY

before making proposals for a strategy of purchase or sale;
1 The Management Committee decides and adopts the strategy for managing the trading;
1 The front office executes the strategy.

Cabon Pricing Preparation furadnentals for Ukrainian developers

The key points for companies to prepare for carbon pricng

1. Assesgossible optimisation among theinstallations: if entities are spread geographically, the
centralised versus decentralised option could be raised.
For example, in the EU ETS it may happen that installations ofaonpary are spread around
more countries. Local exchanges with local ks occur and cexist with European CO2 stock
exchanges platforms.

2. Establish an internal carbon team with a dedicated entity that allows to granaain functions:
front office, middle office, back otfe
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3. Putin place a dedicated decisiomaking processicluding all persons concerned to centralise anq?mels»wyedr{fves}
- . . esilient nations.
optimise choices.

The key challenges companies should consider when preparing for carbon pricing include:

1. Convince all sites that centralising the CO2 decisiaking and trading is the best option;

2. Manage he CO2 risk regarding the possiblg ¢eetween trading anéctualemissions

3. Manage tle pass through rate towardsients regarding CO2 cost;

4. Face potential low liquidity on the market and a high price volatility that makes your hedging
harder.

\ SimplifiedCase Studfor Carbon Pricing Preparati@imulation for Ukrainian enterprise \
[ SG0a KI @S toyipadyiely. WKRASGRERMented namthat successfully managed to
prepare for carbon pricing compliance.

What were the key success facéfdecisions? For example:
Establish a team

1. UKRAGREEMticipated Phaselofthe ETS®w i 6 t AaKAyYy3 | GSIFY 2F SELISN
departments.

2. This team discussed the launch of a steering committee about CO2;

3. They launched a CO2 expadtwork to have representative on sites;

Analyse
1. They invest in an appropriate software to deal and manage all CO2 data

Start trading
1. They launch a dedicated trading entity to start to trade enough time in advance their CO2
allowances, to anticipate seveérngears ahead their cost and to manage their risk

21.Carbon Accounts and Risk Management

When participating in carbon pricing schemélrainiancompanies need to understand the legal
requirements for capturing data about their carbon emissions &aod/ that data then informs
compliance obligations

If a company has compliance obligations under a carbon pricing scheme and the regulated emissions
are not appropriately captured and reported, possible ramifications include severe penalties and in
some prisdictions criminal prosecution or liability for breaching corporate governance requirements
AyOf dzRAYy3a RANBO(G2NNA FARIZOAINE RdziASao

The greatest risk of noncompliance with carbon pricing schemes is typically inaccurate data
collection and emissions acomting. In order to accurately measure and report emissions data,
companies should develop a sound understanding of regulations governing emissions accounting and
reporting and put in place systems to accurately capture data.

Requlatory requirements for aounting

The frst step in any risk management strategy is to understand the legal frameworks that govern the
carbon pricing scheme and associated accounting requirements. In many cases, these obligations will
be dispersed through a number of instruments.

Regulated companies need to ensure that they understand the scope of their accounting and reporting
requirements, including:

Whether their sector is requigkto report;

Any applicable thresholds for reporting;

Whether their emissions are covered (eafj or only some GHGS)
Whether data is reported at the unit, facility entity level,

1
T
1
1
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' What types of data must be collected amdwhat units of measure (e.g. tonnes ©02e of  Emeonerediives
emissions or Tj of energy);

1 What calculation methodologies arequired;

1 What emision factors must be used

1 What carbon contents and global warming potentials the regulations utilise;

1 What veriftcation and quality assurance or control approaches are required,;

1 Whether consistent GHG calculation methodologies are required acepssts;

1 How frequently data must be provided (e.g. quarterly or annually);

1 Which stdf should have access to data and reporting platforms;

1 Whether ay of the data collected is codéntial and the laws, regulations and/or internal policies
applicable (egg. con datiality or competition laws)and

1  Whether there are any amendments to the regulations pending or likely to be intradincthe

near future that may a#ict reporting requirements
\ 21.1 Risk management and legal compliance \

Once the regulatory framwork isaccurately understood, a new player (for example, Ukrainiaed
to ensure that any risks posed withtime regulatory framework are edttively managed. Although the
exact strategies to employ will depend upon the jurisdiction and the regulatanygworkapplicable,
the following is a highevel approach to general risk management in carbon accounting:

Step One: Delineate responsibility

Decide who is responsible for data reporting at each of the facility level apdrate level.

Companies shoul@lso consider also whether responsibility for reporting can be transferred to
someone better placed to manage the accounting obligations.

Step Two: Develop data collection systems

Develop data collection systems for GHG emissions that are robust, transparent and accurate.
For example, in the EU companies must submit monitoring pmsual emission reports, vedétion
reports and improvement reports at regular @mvals to ensue MRV integrity.

3.3 Step Three: Appoint representatives

Companies with compliance obligations should appoint nominated representatives with
responsibilities su cient to meet the obligations under the relevant schesee chapter 1 above for
further detalls.

Step Four: Know the timeframes

It is essential that regulated entities understand the required timeframes under applicable legislation
for reporting their emissions. These deadlines need to be worked into internal timelines which take
account ofthe internal processes reged to obtain audits and sigoffs from executive offers so

that these are obtained in a timely manner.

This can be done, for example, through matrices which set out key dates for reporting and surrender
under all applicablechemes.

Step Five: Engage external auditors

To ensure the integrity of information being submitted to regulators, it is recommended that
companies have their carbon accounts audited prior to submiskiorcompliance purposes to
confirm their processes areobust. Under some regulatory schemes, this will be a mandatory
requirement, particularly for very large facilities or corporate groups. However, for others it can be a
useful risk management tool, particularly where regulators have the power to condatasdits.

Step Six: Build relationships with key requlators

It is always useful to develop good working relationships with the key regulatoestadn accounting
schemes. In some cases, relationship managers will be appointed to assist companiesewédh qu
they have about reporting and often technical working groups are established to address systemic
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issues that arise with measurement and data management across industries (e.g. fugitive emiSRSk?F?@ﬁr{im
. esilient nations.
from coal mines).

Step Seven: Linking with carbon mdrkempliance

In many instances, a carbon accounting and reporting obligation is linked to further compliance
obligations under a carbon pricing mechanismc®the emissions and energy ptefof a facility is
properly understood, the regulated entity céook at:

1 whether it can reduce liable emissions at covered facilities and therefore reduce compliance costs;

1 the number of eligible units it requires to surrender to offset all or part of its emissions;

1 whether it is able to create o sets through actigtiat its own facilities or on land it owns or
occupies; and

1 whether it is able to pass through costs associated with its compliance with carbon schemes
through its supply chain.

Thekey points for companies to addressrbon risk management include (but not limit):
1. Understand regulatory frameworks for carbon accounting, in particutar they address:
Covered sectors and activities

Thresholds

Types of GHGs covered

Responsibility for accounting

Extentof datacollection required

MRV requirements

Timing for reporting

. Penalties for norcompliance

Delineate responsibility between corporate entities

Develop data collection systems

Appoint representatives

Know the time frames

Develop working relationships with regiibrs

SQ@ o0 o
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Thekey challengegsompanies should consider for carbon risk manageraesat
7. Insufficient understanding of regulatory ambit

8. Accurate and robust data collection

9. Timely and correct emissions reporting

22. Allowances: carbon management strategies

Since 2005, the GHG emissions of a large number of companies in Europe have been regulated by the
EU Emissions Trading System (ETS).

For most of the companies covered under the EU ETS, this new restriction on GHG emissions
represented, at least at the beming, a new cost in their operations.

A common question for all these companies waenv do | comply with the new regulation in the
most cost effective manner?

In the early days of the EU ETS, there was no professional expertise or even broad acskaritr
on the subject of compliance under an E&TMoreover, each company was affected edéhtly.
Therefore,companies started to address the issue empirically and individually

¢ KNRdzZaK2dzi GKS @SFNHE I yR 0l acarBon thghgetenOekolvédany LI y & Q
different ways, and each company adopted gradually a strategy that would suit it best. For example,

in some cases, complying with the EU ETS has always been a mattst refduction while for other

companies ibecame also aew business opportunity.
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Today, it is possible to identify some important characteristics shared by most of the largesgtwerdies

Resilient nations.

companies:

1 Thecost of emitting COZor its avoidance) has becomecast of productionand a part of the
financial analyses for new investments.

1 As such, companies have started calculating their economic exposure to carbon as basis for
determining thebest way to manage.it

Carbon exposure example

» 2008-2012 Company X, is short by 20 MtCO, per year
» In 2008, average expected cost of carbon allowances = €10/tCO,
» Therefore, compliance cost estimated to be in the range of €200 M per year until 2012.
» After 2012, no more allowances are received for free. Compliance gap will be around 80 MtCO,, per
year (if no actions are taken) with a potential liability of €800 M per year.
A ———__———_-———_————_———__——__———A —————————————————— 7
— Company Compliance Gap =~ 20Mtiyear |
g X Compliance Gap = 80Mt/year
% emissions EU—ETScap "rraagy, lllllll....
) = 80Mt/year rraaua,,
o allowances
= received No more allowances
(free will be received by the
allocation) Energy Sector
= 60Mt/year
v
Average 2008 - 2012 Average 2008 - 2012 2020

1 Initially, most companies adopted a bottomp approacto carbon management due to:
- Inertia
- the way the EU ETS wadforced (at installation level) and c) a lack of knowledge at higher
management levels. Each individual facility had its own way of managing its position and
allowances independent of its sister facilities.

1 Because of the economic importance of carbontsasid the complexity of the EU ETS itself,
corporations began tthink more strategically and efiiently in terms of carbon, and started
centralizingtheir activities around carbon management.

Some of the most important activities involved in carbon agement are:

1 Managing the compliance position of allances, which in the spedifcase of the EU ETS could
be EUAS or o set credits such as CERs.

1 Procurement or sale (trading) of such allowances as needed and detertyr@dduction levels
and thecompanies own strategy.

 /2yldAydz2dza FylLfeara 2F OFNb2y LRftAOASA YR
operations. The centralization of carbon activities gave corporations a better control of carbon
assets and resulted in better hedging stgies.

YI
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Takeaways \

1. Determining your potential carbon exposure before anything else is key in designing the proper
carbonstrategy. There is no one sifits all solution; each company is affected diffntly by an
emissions trading system. Thesults of carbon exposure analysis wéfine the main objective
of the strategy and the resources that will be need for its implementation.

2. The best carbon management strategy is the one thatpnalVide most operational certainty and
lower compliance costs (or increase carbon revenues).

3. When trading carbon allowances, nobody can predict exactly the direction of carbon prices in the
future. Becage carbon markets are highly méinced by politicalecisions, not even the best
analysts can always get it right Do your market analysis andeate your own price scenarios.

4. When centralizing carbon activities, it is very important to assign cldas and responsibilities
and defne boundaries betweehusiness units.

5. Waiting for the last day before the compliance deadline to balance your carbon position is not a
proper carbon management strategy.

\ 22.1Allowances allocation: how to navigate benchmarking \

In designing free allocation methodologies, kegida principles that should be prioritized include:
1 Collection and validation of installation emissions data, and if required, installation activity data.

1 Providing suffiient free allocation, representing a full assistance so that an industry sautiats
installations are not disadvantaged by carbon or investment leakage to competitors that are not
subject to a price on emissions.

f Rewarding rather than penalizifid\y 8 ¢ K2 KIF @S 0SSy WSINIeé& Y2O0SNAC

technolagies and plan texpand their efftient business models in the future.
Grandfathering allocation
Ly Ayaidl ff lexpasarg st beFdesked yo@vioid pemanent economic damage due to
financial exposure to a new and untested ETS market in contrast texmssedcompetitors.

Since the market price, as a function of supply and demand and market participant behaviors, cannot
be initially predicted in such a nascent market setting, a high percentage of free allocation is required
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to reduce installation exposure tonaETS. This is to avoid unintended and economically damagimgyeri
. - . esifient nations.
consequences to installations and the wider economy.

Lessening exposure to the market price giparticipants time to gain confénce and learn from their
experiences, without quitting the semt.

To give a rational basis to allocation in a rew {g@andfatheringe freé allocation based on historic
emissions) is a popular tool.

However, grandfathering free allocation has a downside in that it does not reward early GHG
reduction actions: indeg it could result in withheld investment because of the perverse free
allocation incentive to be gained by not reducing emissions in the baseline setting period.

Why benchmarking in an ETS?

As a dynamic ETS matures, the total amount of free allocatioraapcuctioning must decline with

any progressive reductions in the cap. But with auctioning (and its revenue stream) beifenaded

for government use, the quantity of free allocation may be constrained. Because it is determined by
historical data, thee is likely to be a shortfall that must be addressed.

There are other emission trajectory scenarios that mean no shortfall: these include that emissions will
decline asan economy becomes more energy @tnt (impacting CO2 emissions), that there are

can be overlapping policies and incentives that reduce emissions at installations in addition to an ETS
(e.g, renewable energy targets), or that a dip in economic activity results in lower emissions.

But these scenarios cannot accurately be predidted modern and open internationally trading
economy.

Whilerevising the auction share is one policy solutioanother is to use aommon free allocation
reduction factorto be applied across all installations. But under grandfathering allocation, thece is
differentiation between carbon efficient and less carbon efficient production installations, as a
reduction factor would apply across all allocation facilities.

One solution is to benchmark installations against sector bestlass peers, as a way airther
rewarding more carbon efficient producer®y focusing on a CO2 efficiency of industrial production
metric using peer installations, it can also drive better mitigation behaviours. Care must also be taken
that, at the level of the benchmark, thedestin-class installations receive sufficient allocation to
offset the risk of carbon leakage from outside the ETS. Finally, when done transparently,
benchmarking can be used to quantify sector relevant GHG reduction benefits of new technologies
and techiquesand allow comparisons with competitor installations beyond the ETS

Choosing Benchmarking

In reality,demonstrating bestin-class performance is more difficulit a balance of effort between
defining sectorsind sourcing their relevant data a#iocation to less efficient installations. If the same
technology and standards of operation are employed homogeneously across a sector, then the best
in-class installations will have the same characteristics as the remainder of the sector. No point in
benchmarking! But, in most sectors, there are walbwn leaders and laggardsncluding on product
production carbon efficiency! And until the sector data is collected and analysed, this point is difficult
to predict.

Benchmarking in practiceSector defiition

An ETS with large stationary emitters (typically 25,000 tCO2e per annum) will capture alimost
combustion installations in the electricity generation and energy intensive industry sectors such as
cement production, iron and steel manufacture, miakoil refining, the chemical industry, pajpend

pulp, nonferrous metals, lime, ceramics, building materials, and glass manufacturing sectors.
However, within these sectors there may be several different productssaiors. These need to be
defined andassessed to ensure a sector benchmark is representative of the sector instaltations

just one or two.
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Defining sectors/subsectors is not always simple there are sometimes different processes fori@‘;ﬁ;ﬁffiﬁfj?
manufacturing the same product, and products candoproduced (e., in the chemicals sector) '
There is a trad®ff to be struck between the quantity of sectors in the ETS, and the level of
aggregation/sector populations. The balance is between reasonably and accurately describing a
sector/subsector in tems of product commonality and data availability, while still keeping sufficient

sector population for ease of administration.

If the benchmark is to be set by a béstclass members of a sector/sigector, thenthese must be
representative of thesector in terms of embodying emission characteristi@scluding technologies

and production organisation techniques) which are replicable by other installations. This means that
there must be a sufficient number of installations to form the benchmark, special/unusual
characteristics in benchmark installations must be defined and isolated.

CdzNIIKSNJ AdadzSa 200dzNJ 6 KSy | aSOG2NRa Syraaairzya
This typically occurs in mineral extraction sector where tbgource base declines with reserve
production whilst emissions remain constant or even increase with the increased difficulty of
extraction. Here a sector benchmark would be difficult to define, thus a different approach is needed.
Similarly, where a&edor is either too small or too heterogeneous for a sector benchmark to be set
realistically, a falback approach to allocation must be employed to also encourage and incentivise
improvement fairly in comparison with benchmarked sector installations.

Sectg data to determine the benchmark

Sector data collection is ket is unlikely that national administrations will have installation level
production data coupled with emissions data. A sector survey is needed, and since the data will define
free allocatio, and thus determine financial benefit, some verification assurance will be required.
Production data handling probably requires use of an external consultant to ensure the
confidentiality of production data

The baseline for determiningroduction and emissions data is importarmta longer period requires
more databut is more likely to average out issues that affect emissions. These include economic
recession, installation production turnaround and capacity replacement/upgrading/debettleng,

and the introduction of new technologies and techniquekwever, while less representative, a
shorter period allows benchmarking to start earlier with less onerous data sourcing requirements.

Finally, the level of the sector benchmark needs be defined. Setting it at the sector average
probably gives insufficient incentive for improvement for less efficient installations, and risks
overallocation to the most efficient producers compared to their given emissiblosvever, a
benchmark at the le®i of the first quartile or decile reduces the risk of overallocation, while still
RSY2yaiaNI GAy3a AYyONBFaSR ' YOAGAZY,tHe@rd teftively2 NJ |
small adjustments the overall aim of free allocation is to protect indéions and sectors against the

risk of carbon leakage.

Allocation and updating frequency

Output benchmarks are often set in terms of tonnes of CO2e per unit of product production over a
baseline period. Butee allocation stillneeds to be determinedif, under a benchmark, installation
emissions data is updated frequently, then those installations that suffered a reduction in allocation
(because of, for example, production gaps or other issues affecting production but not emissions), can
apply the moreecent data.This also serves to ensure that free allocation is given to protect against
actual carbon leakage from recent emissions and not to installations that are simply shrinking
production.

On the other handihe benefit of reducing emissions anceling allocation to provide additional
installation investment funding is diminished by more regular allocation data updating

It is possible to also update the data determining which installations form a benchmark. But the
incremental change on a sectary a G f t F A2y Qa Fftf20F0A2y Aa €A1
SYrAaaAirzy LINRBFTAE{Sa Ay SySNH@& A yoirfestadieddSthe zapiall 2 N&
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intensive nature of industrial investment. So perhapsalculating the data to detemine which  tmonerediies
. . . . . - . esllient nations.
installations form the revised benchmark is best considered on a longer time hotizon

Tools

One useful tool is to plot installations sequentially on a CO2e emissions vs production basis to look
for anomalies Should the relationship between separate installations be scalar and thus consistent,
then a production vs emissions benchmark probably is possible. Such a chart also serves to identify
outliers where data may be inconsistent, and/or different processesnvolved.

One example is whether emissions associated with electricity generation should be considered in
the sector benchmarkBecause electricity generation is not usually associated with carbon leakage,
some ETS programmes give no free allocatawnitf If so, this feature should be embodied in the
benchmark by excluding emissions associated with electricity generakius. allows sectors to
compete on emissions vs production rather than site electricity generation efficierayhich is
irrelevantfor benchmarking when electricity is imported. The aim is to keep installation allocation
neutral regardless of imports or augeneration. Note that, for heat production, this is generally
integrated into the installation via boilers, furnaces, heatemd/ar CHP, and is often assessed using

a fallback approach that looks at an efficiency standard across all sectors as the combustion equipment
is generally not sector specific.

22.2 Case studiesn benchmarkingEU ETS Vs California

EU ETS

From 2012, the EU ETS Directive required that benchmarks are based on tonnes CO2e per unit of
production, and set at the level of average of the top 10% of a sectoigeator.

In the EU ETS, industrial sector thresholds were partially defined in Aahthel Directive by way of

entry thresholds. Further sectors were defined in conjunction with EU trade associations, leading to
the publication of some 54 product benchmarks. For those sectorsgsators which were too small,

or lacked homogeneity, or wine emissions fell outside the process boundary, simple fallback
approaches of allowances per GJ of heat or fuel use or 97% of the historical process emissions were
developed.

In Phase 11l (20120), when benchmarking was introduced, there was no free afiioc for electricity
generation, with these allowances being auctioned for the benefit of member states. With the ETS cap
decreasing at 1.74% per annum, an artificial ceiling was imposed on free allocation to the non
electricity generation sectors, and femced by way of a crossectorial correction factor (CSCF)
reducing allocation to even top performing efficiency installations at the level of the sector
benchmark; this, in spite of the majority of allowances being auctidoedhe benefit of member
states.

Due to installation allocation baselines for emissions and allocation data being set prior to the 2008
global economic crisis, some installations received an overallocation compared to their more recent
activity. Where overallocation was due to adivreduction, the requirement for free allocation
guantities to protect against carbon leakage is diminished in proportion to emissions. Hence, there
was not only overallocation in some sectors but others received a smaller allocation due to the shape
of the sector benchmark performance curves which were not corrected between sectors. While there
were corrections for installations that declined their activity below a 50% threshold, most were above
this mark. Thus, an incentive to reduce activity and sasininsvas introduced With overallocation
causing the industrial cap to be breached, all installations had their allocation cut by a factor of 5.73%.
bS¢ NHz S& NBE o0SAy3d RSOSE2LISR F2NJ tKFasS L+ GKI
with allocation informed by recent datdhis is to ensure the CSCF is only deployed as a last resort.

California
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In 2011, California developed an outgusised benchmarking programme paired with its industr)f?m:;lt?wiredr{fves}
assistance policy to distribute allowanc&3utput-based benchmarking prevents windfall profits '
Free allowances are distributed to covered facilities within the sector based on benchmarks that are

set to recognise early action and energy efficiency.

The California benchmarks are based on Californiasitng specific data and set at a higher level than

average in order to incentivise higher performance. California adopted a refining benchmark similar

G2 GKS 9! Qas OFLttSR /2YLX SEAGE 2SAIKISR . I NNBf o
fador determine the free allowances an energyensive tradeexposed facility covered by the ETS

receives. California began implementing the industry assistance and benchmarking programme in

2012.

hy RFEGEF O2ftftSO0A2yZ 0SSOl deicésdatd i Sot gene@lly availdmeRat G G
installation level, sectors have had to collect their own data and usually employ a consultant verify the

data. Each sector produced a rule book that showed how benchmark levels were defined and
determined while preerving anonymity at installations level.

23. TheExchange: how carbon is traded and the importance of liquidity \

Not just keeping emissions under a miefined cap, buNBS RdzOAy 3 GKSY gKSNB AdQa
the key promise of emissiongading. This is achieved through trading allowances in-fuglttioning

markets, established in the EU Emissions Trading System (ETS) and other systems. Although often
overlooked liquidity is central to these marketaind exchanges play the key role iganising them.

How is carbon traded?

There ardghree ways to trade allowancegbilateral trades, through oveithe-counter (OTC) brokers,
and on exchanges

Each of them has specific characteristics, and thffgr on four main levelg; liquidity, transparency,
level of regulation and credit risk.

Bilateral trading is the simplest form of tradindt refers to a deal directly negotiated between buyer

and seller without the involvement of a third party. It is most suitable when parties have a close and
established business relationship, as transaction costs are rather high. Buyer and seller first have to
find each other, and then establish all details of their trade. Most importantly, they need to be able to
assess the financial stability of their counterpt minimise credit risk. This in particular can be a
challenge, and increases risk of the trade.

Use of a broker can reduce these high transaction coBi®kers act as intermediaries between many

different buyers and sellers. This means that they cami different orders and facilitate trades. They

Oy I'ROAAS GKSANI Oft ASyida | yR L cheats inakidg ¢hbigedly | A 2
and means they do not have to continuously monitor the market. As brokers pool different market

players, they may also provide some degree of anonymity and may publish prices. Importantly,
brokers by themselves do not cover the credit risk of a transaction which stays with buyer and seller.
Brokered deals may however be cleared at a clearing bank to rsmicnedit risk.

OTC deals with brokers already show some of the characteristics of exchange traHiogever,
0KS@QNB YdzOK f Saa NB3IdZ I GSRP ¢KA& YIé& 06S o0SySTa
offer tailor-made products and can decrease tsosTrading at exchanges however may offer
FRRAGAZ2YIE 0SyS¥AadGa 6SqQftt t221 Ayid2 ySElo®

2 Kl GQa (KS NRtS 2F SEOKIFy3aSa Ay Syraarazya (NI RA
The first characteristic of exchange trading is transparenExchanges are obliged to publish price
dataandd2 f dzySa |40 Fff GAYS& F2NJ 0KS Lzt AOdP ¢KAA A2
Al SadlroftAakKkSa  WFFANI YEN] SO LINROSQ F2NJ I O2YY:
it more accessible for participants from diverse baokads.
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Second, an important characteristicsmndardization. Trading takes place under transparent ru"ESiZ‘ﬁfofiﬁﬁ?
and conditions, within clearly defined trading hours, and is defined by contract specificatigns (e '
guantity/quality, place of delivery and oth&which are openly publisheStandardizatiormlso makes

it possible for exchanges to pool a great number of mapketicipants, creating products with high

liquidity which in turn are attractive for market participants to trade.

Third, exchanges offerrncreased security of transactionsAll transactions are financially settled
through a clearing bank. The bank acts as a central counterparty to both sides of the trade. Thorough
assessment of companies and individual traders, and collateral, ensures tite daam reduce
counterparty risk to the absolute minimum. The bank stepping in between buyer and seller guarantees
anonymity of trading, adding an additional layer of security. Upon conclusion of a deal, the clearing
bank initiates the transfer of allowansén the emissions registry.

Another building block for security is-dtepth market surveillance. An extensive legal framework of

rules and regulations governs this fundamental requirement of exchange trading applied to all
transactions. Exchanges operatearket surveillance departments which constantly monitor the

market for any irregulabehaviod® ¢ KS&S GSIYa FNB Fdz e aSLINYaGasS ¥
activities, and report any findings directly to the relevant authorities. This general anettdir
surveillance by public authorities is a distinctive element of exchange trading.

9 EOKI y 3S & Qba¥eSeflectS tN@divérdity of the carbon market. On EEX, a total of 95 market
participants are admitted to trade carbon. They include power prodsiceompliance entities and
financial players. Financial players may trade both on their own account and on behalf of firms outside
the exchange. The scale of involvement in the carbon market, as well as the profezaimmatf
trading at a company detemines whether they become a direct member. Trading in other
commaodities also makes it more attractive to join, as pooling trading in one marketplace means lower
total collateral requirements. A company already trading power on the exchange can easifyrlamid ¢

as an asset class.

How can market participants trade on the exchange?

There ardwo main forms of participationg primary market auctionsandcontinuous trading In the

EU Emissions Trading System (ETS), more than 50% of new allowances are released into the market
through auctions. Governments award contracts for the operation of auction platforms through
competitive tenders. Twentgeven EU member states and tBeropean Commission have selected

EEX as their auction platform, adding up to more than 90% market $Panticipation in auctions is
considered by some market players as the simplest way of buying allowanegsl numerous
provisions are in place to fditate access for the diverse range of companies affected by the EU ETS,
including smatland mediumsized enterprises.

Continuous trading on the other hand allows buying and selling of allowandesonsists of spot and
derivatives markets. Spottradidg S F SNBE (G2 GNFX RAy3I Ay (GKS @GSNE &K2I
within two days. Spot trades are relatively easy to handle, as they have lower margin requirements.
However, immediate payment and delivery may not be most efficient strategy if alltegaare only

needed later on. This is when market participants can use the derivatives market, allowing trading up
to six years aheadost market participants are active both on the spot and derivatives markets
combining longterm management of price iswith shortterm optimization of their portfolio.

In emissions markets, exchanges have always played an even more important role than in other
commodities markets. In the EU ETS, more than 60% of allowances are traded on exchanges. The main
reason for ths is that EU emission allowances, as a fully starzfatdelectronic commodity, ideally

lend themselves to trading and pooling of liquidity on exchanges

Why is liquidity central to an efficient market?

2 S00S YSYi(UA2y SR f Al dzA keyktd an efice@lsidiictibning harkstalt islthe A 0 Q&
possibility to buy and sell a commodity at any time, in any volume, without significant influence on
price. Liquid markets are attractive for participants, as they allow them to efficiently fulfil taégihg
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needs for the future and optimaé their portfolio in the short term. This decreases both the cost {@mawmnpes
market participants and the system costs of the trading programme. '

How can we design liquid carbon markets?

The fundamental principle fotiquidity is standardiation. Identical specifications for emission
Ffft26lyOSa ONBIFGS 2yS dzyAGSNEIFIE WOdINNByOeQ F2NJ
Ideally, there is just one type of credit that all companies use. In the EU ETS, eallsgiances are

identical, and entities only need to know what volume to surrender in a compliance period.
Standardzed credits in turn facilitate the development of standaeti trading arrangements which

further add to liquidity.

A large market combinedith standardzation is the key to achieve broad and diverse participation in

the carbon market. The EU ETS, covering a broad range of industrial sectors, has successfully attracted
major liquidity providers from the financial and commodity industry. Dieer® turn increases
liquidity, as different actors have different but complementary motivations to trade. As one example,
financial players can offer lortfgrm hedging opportunities to compliance entitiedny cooperation
between different emissions tranlg systems further promotes interest in the market and liquidity.
Linking of systems is the most obvious example to be further encouraged, but interim steps are also
valuable. As an example, market participants are often adtiveeveral different emissis trading
systems. With direct exposure to several systems, they are able to compare them and provide valuable
ARSIFA& F2NJ RS@St2LISyid 2KIFIGQa SOSYy Y2NB A YLRNIL
simplification and harmoaation of rules in those syems. This facilitates further cooperation, lowers

entry barriers for market participants, and makes it possible to broaden the range of market
participants.

Auctioning of allowances also contributes to higher liquidity in the market. Through particigatio
auctions, compliance entities directly engage in the market and build up experience with trading.
Auctioning also leads to price discovery and transparency, which further increases liquidity. On a more
general level, policy certainty is fundamental fequidity. Market participants have to trust the
framework conditions under which they operate, in particular for them to engage in-tienng

hedging.

Exchanges and liquiditycentral to the market

In short, successful emissions trading systems oftarge and diverse range of market participants

different and complementary channels for trading. Exchanges play a central role by pooling trading in
2yS YIN] SGLX FOSE GKSNBoeé& ONBlIaGAy3I tAljdARAGED ¢
transparenyg of price data and volumes, and are able to mametmew allowances efficiently via

primary market auctions. Wellinctioning, liquid markets are the basis for emissions trading to fulfil

its key promise not just keeping emissions under a cap, but redgechem where it is most efficient.

23.1 The key points for companies to address membership and trading on an emissions exch#nge

Assuming for a moment thatldkrainianenterprise is intending to participate to trade on an emission
exchange, it is important to remind again tmembership and trading on any exchange is governed

08 | FNIXYS@g2N] 2F NHzZ S& FyR NB3AdA I GA2ya RSFAYS
framework.

In the case of EEX, Qreconditions for admission as a trading participant are laid down in article 14 of
0KS 99- 9EOKIY3aS wdzA S&a FYyR AY FINIAOES mdop onv 27F

Admission can be applied for separately for the individuatkeis and products traded on the
exchange. A company can only begin to trade on the EEX markets and register trades once it has been
successfully admitted to the exchange. Proper settlement and collateralisation of transactions
requires recognition as aading participant by European Commodity Clearing AG (ECC), the EEX
clearing house.
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Preconditions for admission are: Empowered fives:

Resilient nations.
- Proof of personal reliability and professional qualifications of the person/s holding management
authority

- [AL0oftS Sldadeo 2¥ +d t€SLad € pnInn

- Admission of at least one trader who has proven personal reliability and who has provided proof
of the required professional qualification (by means of a trader examination)

- Technical connection to the trading systems

- Recognition as a trading participdoy the clearing house of EEX, ECC

23.2 Key challengefirms should consider for membership and trading on an emissions exchande

Themain challengedo be considered by companies depend on thraairket, connectivity, location

and nature This is sdecause of the multiple factors that are required to be admitted. In our
experience, issues like technical connection to the trading systems (just to mention one) have proven
a bigger challenge than presenting the needed equity.

Neverthelesspther key issueshat can impose challenges (apart from the fulfillment of the admission
requirements) are related teompliance rulesmposed by article 19 of the German Exchange Act.
Another factor to be considered is the different requirems that apply for different markets and
products. This often leads to companies operating in different markets and different products having
to follow particular steps depending on each market/product.

Another challenge when addressing membershipsig@ssful timemanagement when going
through the procedure A company that successfully fulfills all the-pequisites is often one that has
addressed all the forenentioned issues in a timely and coordinated manner

\ 24. GHG footprint calculation methodologss; applicationin UKRAINE \

¢tKS ' I{NIFAYySQa DNBSYK2dzaS D linventoripRepoit, NIRYi&s8hymittedNE  w S |
for consideration of the Secretariat of the United Nations Framework Convention on Climate Change
(UNFCCCQC).

As per todaythe Natbnal Inventory Report contains the balance of GHG emissions and removals for
the period from 1990 through 2019 with a detailed description of the methods applied and findings
of scientific research of national circumstances.

The NRwas prepared in théramework of the national inventory system, which includes the complex
of all the organizational, legal, and procedural mechanisms adopted by UKi@inestimating
anthropogenic GHG emissions and removals, as well as for the purpose of repodirpithnce
with the revised Guidelines for the preparation of national communications by Pamtesled in
Annex | to the Convention, Part I: UNFCCC reporting guidelines on annual greeydmusantories
(FCCC/CP/2013/10/Add.3)

The state authority respondie for preparation, approval, and submission of the Natidnakntory
Report is the Ministry Environmental Protection and Natural Resources of Ukraine (MEPR).

\ 24.1 Background information on greenhouse gas inventories, climate change in Ukraine \

In Ukraing GHG emissions occur in the following sectors:

- Energy;

- Industrial Processes and Product Use (IPPU);

- Agriculture;

- Land Use, Land Use Change and Forestry (LULUCF);
- Waste.
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The largest GHG emissions in Ukraine take place in the Energy sector. In 28har¢hef this sector By s
accounted for around 66 % without the LULUCF sector. About 78% of emissions in this sector account
for emissions in the Fuel Combustion category, which include the categories of Energy Industries,

Manufacturing Industries and Constriart, Transport, Other Sectors, and Other, as well as 22%

emissions in the category of Fugitive Emissions from Fuels.
* Manufacturing

Emissions from Fuels in tote
GHG emissions in the Enerc /a
sector gradually increased i
the period of 199e000:

from 17.6% in 1990 to 28.7%
in 2000. This period is
characterized by aging of the
infrastructure and industrial

It should be noted that the
share of GHG emissions i
the category of Fugitive

industries and
construction
8%

13%

-
15%

D -y o
from solid fuels
8%
Fugitive emissions

capital of the country. Since 4 from oil and natural
2001, the proportion of R e

emissions associated witt,
fugitivefuels was gradually decreasing to 21.9 % in 2019, which is due to activities in the field of energy
efficiency and energy source replacement implemented in the country.

The share of theAgriculture sector in total GHG emissions without LULWCEhduse, Laneise
Change, and Foresjyas 12.8 % in 2019.

Themajor sources of emissions in the Agricultural sector are enteric fermentation and agricultural
soils 20.9 % and 72.2 % of the total emissionghe sector in 2019, respectivelgmissions in this
sector decreased by 51.1 % compared to the base year, and by 4.0 % as compared to previaus year

Changes in emissions over the reporting period in category Enteric Fermentation is associated with
the change in the number of livestock, herd structure and gross energy values.

The significant rate of methane emissions fluctuation in the category Manure Management in
comparison with emissions in the other categories in the period of 2¥® is first ofall directly
related to partial replacement in the structure of manure distribution at cattle breeding emtises

of liquid slurry with solid storage.

Nitrous oxide emissions change in category Agricultural Soils by 2019 is due to the changes in the
amount applied fertilizers, areas under certain crops and their productivity.

The contribution of the Waste sector in 2019 in total emissions is 3.7 %. The main source of CH4
emissions is landfills of municipal solid waste (MSW), and that of emissions efiWg@n sewage.
In relation to the base year, emissions in the sector increased by 2.5 % in 2019.

The main manifestations of regional climate changes in Ukraine within the global warming processes
include significant rise of air temperatures, changesefiinal regime and structure of precipitation,
increased number of hazard meteorological phenomena and extreme weather events, which all result
Ay t23aa8a F2N O2dzy iNBE QA LRLIZA FdA2y YR @I NA 2dz

Unfortunately, it is not possible to obtain retie meteorological data for the whole territory of
Ukraine since 2014(Crimea eventg. Information on hydrometeorological parameters from
observation stations is not transmitted to Ukrainian Hydrometeorological Center, and, as a result,
unavailable for agggation. Therefore, the data on regional effects of the global climate change in
Ukraine are limited by the year 2013.
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To carry out a comprehensive analysis of possible regional differences of climatic cornalitiéngine B s

in the 21st century, the ensentds often regional climate models (RCMs) for air temperature and of '
four RCMs for precipitation sums from the European project&-EENSEMBLES for the scenario of
IANBSYyK2dzaS 3Ara Syraairzya Lt/ / {w9{ sm¢ KIFI@BS 06SS\
Absolute values for the forecast periods have been adjusted based on the simulated changes and the

data of the gridded dataset-Bbs for the recent period of 1994010, employing the additive and
multiplicative methods. The RCM ensembles have been dewelbpeesearchers of the Ukrainian
Hydrometeorological Institute and identified as being optimal for the analysis and forecasting of the
regional features of respective climate characteristics over the territory of Ukraine.

Three 20year forecast periodsdve been examined: 2012030, 20312050, and 2082100.

The analysis of projections of average air temperatures has shown that in the nearest period-of 2011
2030, the average temperature over the territory of Ukraine will rise by0®4C, ranging from.QoC

in the western region in spring and up to 0.80C in the northeast in summer. In the ngrb2@eriod
(2031:2050), the average temperature for the territory will increased byIL3bC against the present
climate, ranging from 0.70C in the west irrisg and to 1.90C in the northeast in winter. By the end

of the century (2082100), the average temperature for the territory will rise by-3.90C, with the
minimum value of 2.10C in the western region in spring, and the maximum temperature increase by
4.30C in the southern region and in the south of the eastern region in summer. The smallest changes
are projected for the western region in all seasons, as well as for all regions in spring for the whole
century

Theexistinginventory covers emissions adwen GHGs:
- OFNb2Y RAZEARS o6, HOT
- methane (CH4);
- nitrous oxide (N2Q)
- hydrofluorocarbons (HFCs);
- perfluorocarbons (PFCs);

- sulfur hexafluoride (SF6);
- nitrogen trifluoride (NF3).

As well as following precursor gases:

- carbon monoxide (CO);

- nitrogenoxides (NOX);

- non-methane volatile organic compounds (NMVQCs)
- sulfur dioxide (SO2).

In order to ensure regulatory and organizational support for GHG inventory, the President Decree was
signed, and several Resolutions of the Cabinet of Ministers of Uknaireeadopted.

According to Decree of the President of Ukraine of September 12, 2005 of No. 1239/2005 the MENR
is authorized as the coordinator of activities for the implementation of Ukraine's commitments under
the UNFCCC and Kyoto Protocol to it.ekecute the Decree, the Cabinet of Ministers of Ukraine
adopted two ResolutionResolution of the Cabinet of Ministers of Ukraine of April 21, 2006 of No.
554 established procedures for the national anthropogenic GHG emissions and removals not
controlledby Montreal Protocol evaluation system, and defined its objectives and functions. Later this
Resolution of the Cabinet of Ministers of Ukraine was amended (in line with the new Resolution of the
Cabinet of Ministers of Ukraine of July 16, 2012 No. 63@ chhnges mainly concerned the ways of

the national system's functioningadditional information (data) request procedure for estimation of
anthropogenic GHG emissions and removals, indicating the limited timing for data transfer (provision)
by providerg(in this case, these are public authorities and institutions, plants, etwi)hin 30 days

from the date of receipt of the request.
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Ly Gdz2Ny o6& GKS hNRSNJ 2¥F ( KGn apptovabhof tReTStrudtlirg/ afaheNdo:m 3
Ministry of Ecology andatural Resources of Ukraipez | YSY RY Sy Ga4 6SNB Ay uNRRdz
the structure of the central apparatus of the MENR, namely the Department of Climate Change and

Ozone Layer Protection was set up.

According to Resolution of the Cabinet of Minist2rd ! { N} Ay S 2F { SLIISNé SNI nH 3
Issues of Optimization of the System of Central Executive GovernmentBbdied KS RSOA&A2Y 6
G2 NBYylFrYS 2F (4KS a9bw (2 GKS a_y_aiNBMEEP). 9y SNHS2

Inturnby ttS h NRSNJ 2F GKS a99t 2 Pn apBavalbizithélBtructure BndH 1 H N
number of independent structural units ofthe MBEP I YSY RYSy (i ad 6SNB Ay idNRRdz
the structure of the central apparatus of the MEEP, namely the Directora®imfate Change and

Ozone Layer Protection was set up.

l OO2NRAY3 (2 wSazfdziaz2y 2F GKS /I 06AySoneldsiesa Ay A &
of Optimization of the System of Central Executive Government Baliesi KS RSOA&AA2Y 4|
renameof the MENR to the Ministry of Energy of Ukraine and create a Ministry of Environmental
Protection and Natural Resources of Ukraine (hereinaftéfEPR).

In turn by the Order of the MEPR of July 08, 2020, the new structure was approved, namely the
Departrrent of Climate Policy and Ozone Layer Protection was set up.

Estimates GHG and poairsor emissions were performed using the first, second, and third level
approaches. Thus, volumes of emissions in key categories were determined mostly usingleegiond
approaches.

Tablebelow presents generalized information about assessment methods for estimation of GHG
emissions and removals in this inventory.

T2
08
% Nameof the emissioncategory Commenton the method applied

M ®s |FuelCombustiomActivities M 3H 30
M @s PEnergyindustries M 3H 30
M ® s @Manufacturingindustriesand Construction M SH
M ®s dTransport M 3H 30
M ® s dOthersectors M 2H
M ® s dOther(not elsewherespecified) M
1.B FugitiveEmissiongrom Fuels CS, M3HX o
1.B.1 |SolidFuels CS, M2H X 0
1.B.2 |Oilandnaturalgas ancther emissiondrom energyproduction | ™ 3H
M @ |CQ Transportandstorage Thecategoryis not calculated
H ®s |Mineralindustry M 2H 30
H ®¢ |Chemicalndustry M2H30 2 9a9t k99!
H ®_ |MetalIndustry M S0EMEP/EEA
2.D Non-energyproductsfrom fuelsandsolventuse MZ 9a9t k99!
2.E Electronicsndustry Thecategoryis not calculated
2.F Productusesassubstitutesfor ODS T1la,T1, T2
2.G Otherproductmanufactureanduse CST2,T3
2H Other EMEP/EEA
o s |EntericFermentation M 3H
o ®¢ |Manuremanagement CS, mZ H
3.C RiceCultivation M
3.D AgriculturalSoils CS, mZ H
3.E Prescribedurningof savannas Thecategoryis not calculated
3.F Fieldburningof agriculturalresidues Thecategoryis not calculated*
3.G Liming M
3.H UreaApplication M
n ®s |ForestLand CS, MX H
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n ®¢ |Cropland CS, M2 ¢o Empowered lives.
n (D(_ Grassland CS, M ¢ o Resilient nations.
4.D Wetlands M
4.E Settlements M
4.F OtherLand M
4.G HarvestedWood Products M

4.H Other

Thecategoryis not calculated

p ®s |Solid wastalisposal

(0]

T1,T2,T3¢ Tiersl, 2, and 3, respectivelyaccordingo 20061PCC
M modetbasedmethodology

C&; nationalmethodology

EMEP/CORINARnethodologyfor GHGnventory

emissions fronthem accountedfor in LULUCF.

p ®¢ |BiologicalTreatmentof Solid Waste M

p ®. |Incineration and opetburningof waste M 2H

5D Wastewater TreatmenandDischarge CS, mZ H

p ®l |Other Thecategoryis not calculated
Legend:

* TheBurningof agriculturalresidues irlUkraineis prohibited underthe Codeof AdministrativeOffenses (Art. 7-4) and the
Law of Ukraine On Air Protection (Art. 16, 22). Fires that occur in agricultural areas are defined as natural firesspifefigfore the

Uncertainty estimate was performed using the first level approach, provided in 2006 IPCC Guidelines.

The results indicate that the net emissions in 2019 year including the sector Land usgsdactthnge

and forestry (LULUCF) is 383535.89 kt CO2 equivalent with an uncertainty of 8.50 %; excluding the
LULUCF sectqr332091.66 kt CO2 equivalent with ancentainty of 7.69 %. Based on totals of years
1990 and 2019, the average trend including the LULUCF sector is 59.52 % reduction of emissions;
excluding the LULUCF seatd@4.77 % reduction of emissions.

The uncertainty of the trend including the LULUE#® is 2.99%; excluding the LULUCF sector 2.08%.

| 242 The National Inventory System

TheNational Inventory Systenincludes:

- State and private organizations and enterprises, as well as private entrepreneurs and individuals
who being primarysubjects of holding or control of GHG sources and sinks shall submit activity
data for GHG inventory, as well results of its production activities by type of products;

- Public and private corporations being primary subjects of holding or control of GHGs@nd
sinks, or including primary subjects of primary subjects of holding or control of GHG sources and
sinks, which submit activity data for GHG inventory within the corporation by individual GHG
sources or sinks and their categories, as well as resfilits production activities by type of

products;

- Industrial, regional, and local governmental agencies, which in line with the acting tegula
framework of Ukraine and within their authority shall collect statistical information and submit to
the request of the MEPR respective aggregated activity data for GHG inventory in accordance with
the forms agreed with the Department of Climate Policy and Ozone Layer Protection of MEPR;
- Research institutions involved into collection and prelimingnpcessing of data on GHG
emissions and removals or into development of calculation methods
- independent experts and organizations involved in public discussion of the inventories;
- civic and norgovernmental organizations involved in public discussionw&ntories;
- 0KS . dzRIASG LyadAddziazy Cbl A2yt /SYydSNI F2NJ DI
other actors in the systems, conducts inventory of anthropogenic GHG emissions by sources and

removals by sinks at the national level,

- Inter-Agency Gmmission on implementation of the UNFCCC, which reviews argroaps
reporting documents submitted to the UNFCCC Secretariat;



United Nations Development Programme m

- MEPR is the main body in the system of central executive authorities regarding development;gﬂng}:;g:;
enforcement of the national polcin the field of environmental protection, provides legal '
regulation within this area, reviews and approves reporting documents submitted to the UNFCCC
Secretariat. Within its assigned tasks, the MEPR provides is responsible for inventory of anthropo
genc GHG emissions by sources and removals by sinks at the national level in order to prepare
the NIR, as well as approval and submission to the UNFCCC Secretariat of the NIR. As a structural

unit of the MEPR, the Department of Climate Policy and Ozone Baytexction is still performing

its duties.
Ministry of Environmental Protection and Natural Resources of Ukraine
- suggestions to legal arrangements;
- design of GHG emission reduction strategy and mitigation actions within the general
ecological strategy of Ukraine;
State departments s - national GHG inventory system improvement;
(sectoraland K< —)
fegional) artment of Climate Policy and Ozone Layer Protection
n: nakGHG inventory system functioning: P
3 State and PN o plani v .| Inter-agency Committee of
3 commercial K A - organization of NIR preparation; N—1 ‘ UNFCCC Implementation

Lomorations ) « activity data collection;
- data archieving;
- organization of scientific researches;
Stateand | » QA/QC, NIR upload to web page for public assessment;
;f\’t’;%eﬁgg' —uA - NIR submission to the Secretariat of UNFCCC;
- administration of carbon unit registry.

i

GHG emission and removal data

National Center for GHG Emission Inventory

NIR preparation executor

| Scientific-research | Commercial scientific- | Independent experts

institutes | technical companies |

l NIR preparation co-executors ‘

Quality Assurance (QA) and Quality Contr@( in the national inventory systenare based on
planning, preparation, quality control and subsequent improvements, and is an integral part of the
inventory process.

For this purpose, regular checks of transparency, consistency, comparability, completeness of data,
calculations, measures to identify and eliminate errors, as well as to store inventory information are
conducted (performed), which represent the QA/QCtexys

The system complies with Tier 1 proceduoég v dzI f A 1 & | a4 dzN> yOSkvdzZ €t A& /
of 2006 IPCC Guidelines, and expanded with a number of QA/QC procedures specially designed taking
into account sector specifics in accordance Witér 2.

In the framework of the National Inventory System, throughout the NIR development cycle, including
its final submission to the UNFCCC Secretariat, implementation of QA/QC procedures is an important
component, compliance with which is provided areacly defined by the internal documentsthe

general plan of measures for the development of NIR and additional plan for QA/QC.

It should also be noted that in Ukraine there are further efforts being made to implement
requirements of International Stamdds (I1S) ISO 9000 into the National Inventory System.

24.3Emissionmethodologies and calculationby main sector. Energy, Industry, Agriculture \

Energy
¢KS OySNEHe¢ aSOi0l2NJ AyOfdzRSa SyAiaairzya FTNRBY 02
Combusi A 2 Y IC) )\Q))\l])\é g0 Fa ¢Sttt Fa 3INBSyKz2dzaS 3|
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LINEOSaaAy3Is &402N}r3IST GNIyaLRNIFGAZ2Y S sbngfomO 2 -&1dZY |
CdzSt a¢uvo '
Fuelcode
# | Fuel Groups
of fuels 2015 2016-2019

1 Hard coal S 100 110

2 Briquettes,pelletsfrom hard coal S 110 140

3 Browncoal S 115 120

4 Briquettes,pelletsfrom brown coal S 120 150

5 Nonragglomerateduel peat P 130 130

6 Briquettes pelletsfrom peat P 140 160

7 Crudeoil, includingOil from bituminousmaterials L 150 410

8 Gascondensate L 160 415

9 Naturalgas G 170 310

10 Charcoal B 185 720

11 Firewood B 190 740

12 Fuelbriquettesand pellets fromwood and B 195 730
other natural materials

13 Ofthese,briquettesfrom scobs B 196 731

14 Biodie§eWrom oils,sugar and starchrops, B 198 782
andanimalfats

15 Othertypesof sourcefuels B 200 750,760,770,790

16 Cokeand semicokefrom hard coal,gaseous S 220 170
coke

17 Hard,brown coal,and peatresins S 225 200

18 Pitchand pitchcoke S 226 190

19 Aviationgasoline L 230 450

20 Motor gasoline L 240 430
Mixed motor fuel containingbio-ethanol... 435

21 5.30% B 245

22 Fuel forjet enginesof the gasolinetype L 250 460

23 Oildistillates,other light fractions L 260 510

24 White spirit and other special gasoline L 261 511

o5 Lightoil distillatesfor productionof motor gasoline L 262 512

26 Fuel forjet enginesof the kerosenetype L 270 470

27 Kerosene L 280 480

28 Gasoils L 300 440

29 Mediumoil distillates,other medium fractions L 310 520

30 Heavyfuel blackoils L 320 490

31 Petroleumoils, heavyoil distillates L 330 530

32 Propaneandbutane,liquefied L 430 540

33 Ethylenepropylene... L 440 580

34 Petroleumcoke(includingshale) L 460 570

35 Other typesof oil products L 500 650

36 Otherfuel processingroducts Oth 630 800

37 Cokeovengasproduced as byproduct S 600 220
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CRF category

Determiningthe volume of fuel burned

M & s Fheh @dEnergy Industry

1.A.1.aPublicElectricityand HeatProduction

1.A.1.aiElectricityGeneration

FormNo.4MTPtotal, Section2, Column8

1.A.1.aiiCombinedHeatand Powemgeneration
(CHP)

FormNo.4MTPtotal, Sectior2, Column®,10,11;

1.A.l.aiiiHeatPlants

FormNo.4MTPtotal, Section2, Column12

1.A.1.bPetroleumRefining

Dataon the total fuel consumptionfor oil refiningby fuel typesfrom
form No.11-MTP(fuel); Refineryin take fromlEA

1.A.1.cManufactureof SolidFuelsandOther
Energyindustries

Summaryof:
FormNo.4MTPtotal, Section2, Columnsl3,14;

ThedifferencebetweenField 2and Fields,4 of section3 of form
No.4MTPfor TEA withthe codes:

05 "Productiorof lignite and hard coal";
06 "Oiland NaturalGas"

M @ s ManRufbcturing Industriesand Construction

1.A.2.alronand Steel

FormNo.4MTPkved, TEADIvision24 "Metallurgicallndustry”,See
tion, Column2 minusColumns3,4;

Minus: fuel consumed under form NeMTP kved, TEA Division 24
"Productionof preciousandother nonferrous metals"”

CRF category

Determiningthe volume of fuel burned

1.A.2.bNon-FerrousMetals

FormNo.4MTPkved, TEADIvision24.4"Productionof preciousand
other non-ferrous metals" Section3, Column2 minus Column$,4

1.A.2.cChemicals

FormNo.4MTPkved, TEADIvision20 "Productionof chemicalsub-
stances and chemical products", Section 3, Column 2 minus Col
3,4

1.A.2.dPulp,Paperand Print

Summaryof:

FormNo.4MTP kvedTEADIvisionl7 "Manufactureof paperand
paper products”Section3, Columr2 minusColumns3,4;
FormNo.4MTP kvedTEADIvisionl8"Printingand reproductionf
information", Section3, Column2 minusColumns3,4

1.A.2.eFoodProcessingBeveragesnd Tobacco

Summaryof:

FormNo.4MTPkved, TEADIvision10 "Manufactureof food
products”,Section3, Column ZninusColumns3,4;
FormNo.4MTP kvedTEADivisionl1"Manufactureof beverages",
Section3, Columm minusColumns3,4;

FormNo.4MTPkved, TEADIvision12 "Manufactureof tobacco
products",Section3, Column2 minusColumns3,4

1.A.2.fNon-metallicminerals

FormNo.4MTPkved, TEADIvision23 "Productionof other nonfer-
rous mineralproducts",Section3, Column2 minusColumns 3,4

1.A.2.g0ther IndustrialProductsand Constructio

Summanyof:

FormNo.4MTPkved, TEADivisionBCDEIndustry", Sectior8,
Column2 minusColumns3,4;

FormNo.4MTPkved, TEADivisionF"Construction",Section3,
Column2 minusColumns3,4.

Minus:
Volumeof fuel burnedin categorieslA2a¢ 1A2f;

ThedifferencebetweenField 2 and Field3,4 of section3 of form
No.4MTPfor TEA withthe codes:

05 "Productiorof ligniteand hard coal";
06 "Oiland NaturalGas"

M @ s Girer@ectors
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1.A.4.aCommercial/Institutional Summanof: Empowered lives.

Resilient nations.

FormNo.4MTP kvedTEADivisionsG,H,1,J,K,L,M,N,0,P,Q,R,S,
Section3, Column 2minusColumns3,4

1.A.4.bResidential FormNo.4MTPtotal, Section3, Column5
1.A.4.cAgriculture/Forestry/Fishing Summaryof:

FormNo.4MTPkved, TEADivisionAd | 3 NA O dzf (TANBKA
Section3, Columr minusColumns3,4

Ly GKS NBLR2NIAYy3a @SINE DID SYAadarzya Ay -efKS a9y
ork LIWINREAYFGSt& ccom: 2F ff DID SyrAaaizya Ay |1
decreased by 69.8% vs the baseline 1990. Compared with 2018, emissions in the sector decreased by
3.2%.

Category 2000 2005 2010 2012 2014 2015 2016 2017 2018 2019
1 Energytotal,

including: 311.34 315.11 | 286.38 290.29 246.74 | 210.82 224.76 217.75| 226.30 219.17
1.AFuelCombustio

Activiti 222.13 23941 | 223.70 232.60 198.76 | 169.69 178.81 174.75| 18059 17124
ctivities

1.B Fugitive

Emissionfrom 89.21 75.70 62.68 57.69 47.98 41.14 45.96 43.00 45.71 47.93
Fuels

In the period of 20062007, there was a slight increase of GHG emissions along with a faster rate of
capacity buildup in the production sector. Over tteporting period, GHG emissions increased by
7.1%, due to a number of maeezonomic, political, administrative, and social factors. Among the key
reasons, the following should be noted: opening of new international markets with tough competition,
politicad and economic measures to improve energy efficiency in the energy sector in Ukraine,
international economic and personnel cooperation on energy efficiency and energy saving, energy
price trends, transition to private property management.

Since 2007, thedy influence on the trend of annual GHG emissions was exerted by the global
economic crisis of 2008, which affected the qanoduction sector mostly, as well as the sétion in

the global markets of energytensive products (e.g. metallurgy), and thelipp of natural gas
substitution with coal by introducing the pulverized coal injection technology.

Recent years are characterized by general decline in industrial production and corresponding reduce
of production and GHG emissions in the energy sector.

Fuel Combustion Activities (CRF category 1.A)
/' FGS3I2NE M®P! GCdzSt / 2Yo0dzaldAzy ! OGAGAGASAE Ay Of dzF

The estimation of CO2 emissions in accordance @GRIRL was performed by two methodssectoral
andbaseline. Estimation of other GHG emissions was held with the sectoral approach.

In 2019, emissions from fuel combustion amounted to 171.24 min tons ofeQC@nd decreased as
compared to 1990 by 71.4%, while in comparison with 2018 decreased by 5.2%.
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Resilient nations.
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®m Carbon Dioxide ™ Methane Nitrous oxide

TKS 1Se a2dz2NOS 2F 3INBSyK2dzaS 3IFasSa Aa OFGiS3I2NE
for 45.6% of all emissions in the category and in 20p90 ®y ¢:» T G KS &AKINB 2F wmod!
LYRAZAGNRASE YR [/ 2yaiNUzOGA20/M BT am dnly dhockS. aoAag@  yscd dienNI
HHOn >SS NBALISOGA DS 27T1% mndt 13104%, debpécivaNbeatd@idn2oNE £

MP! dp ah(GKSNE _a ySIAtAIA0fS.dzydAf HAMOZ AY HAMOD
Category 1995 2000 2005 2010 2012 2014 2015 2016 2017 2018 2019

1.A Fuel
Combustion
IActivities total,
including:

335.35 | 222.13 | 239.41 | 223.70 | 232.60 | 198.76 | 169.69 | 178.81 | 174.75 | 180.59 | 171.24

1.A.1 Energy 194.73 | 115.78 | 120.79 | 121.41 | 131.21 | 109.35 90.16 98.86 90.45 98.75 92.22
Industries

1.A.2
Manufacturing
Industries and

24.99 31.23 36.79 22.60 22.92 20.39 19.03 18.40 18.05 18.42 18.61

Construction

1.A.3 49.22 34.55 39.19 40.20 39.36 35.89 31.10 32.89 34.94 34.96 37.73
Transport

1.A.4 Other 66.35 40.50 42.55 39.46 38.99 32.73 28.98 28.12 30.78 27.99 22.32
sectors

1.A.5 Other 0.06 0.06 0.08 0.03 0.12 0.40 0.41 0.53 0.53 0.48 0.36

International Bunker Fuels (CRF category 1.D.1)

The approach applied to distribution of GHG emissions between domestic and international aviation
is consistent with the approach described in [1]. Emissions from international aviaticndie
emissions from aircraft operations where the departure ortaegion airports are located ouside
Ukraine.

GHG emissions from international aviation in 2019 amounted to 1737.46 kt ee@O&hich is 12.0%
higher than the same indicator in 2018 and 29.6% lower than in 1990.

International Waterwayavigation (CRF category 1.D.1.b)

National statistics do not include data on international bunker waterway transportations. In this
connection, the indirect estimation method was used, which is based on use of data on total
consumption of fuels by waterdansport and the sea transport cargo turnover (coastal/international
transportation) plus the river one (domestic/foreign traffic).
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The distribution of fuels for international transportation was performed based on the formula: B bes
"0G.01.57 O@sdi Qo1
where FGq1is consumption of fuels by international waterway transport (gasoil, fuel oil), tons;

FGso-O2y adzYLJiA2y 2F FdzSta o6& ¢9! Ipn a2FGSN ¢NFyal
tons;

Ki.4.1.0- the factor of fuel distiution into international/coastal transportation, in relative terms, which
is defined by the following expression:

Qom0 Y%t WO Y Y

where,

PRint is the volume of cargo transportation by international river transport, thd tons;
PSint is the volume of cargo transportation by international sea transport, thd tons;
PR- total volume of cargo transportation by river transport, thd tons;

PS- total volume of cargo transportation by sea transport, thd tons.

The volumes of cargo transpation were taken from statistical yearbooks 18], [29-32].

The method used for estimating the emissions corresponds to Tier 2 for CO2 emissions from diesel
combustion and Tier & for fuel oil and noARCO2 gases.

GHG emissions from international wateansport in 2019 amounted to 52.92 kt of Ge&., which is
0.7% higher than the same indicator in 2018 and 30.2 times lower18aa.

Use of fuels as a raw material and pemergy use of fuels

gYArAaaArzya Ay OFGS3aA2NE mo! dnBsieddsfrom faeVavrdbadicn 2oy ! Ol A
heat and electricity production in industrial processes, transportation, etc.

However, fuel is also used for n@mergy needs (for example, as solvents, lubricants, etc.; as feedstock
for ammonia, rubber, plastic prodtion, etc.; as a reducing ageqtoke in the blast furnaces).

Emissionsfromne®y SNH& FdzSf dzaS | NB LINB A Sy (i S Ratdggfiesti KS & S
H®. dm  a! YY 2 Y driatural QEB & dz thaeyiad in production of ammonia;

2C1ALNRBY I yR { (chbrtenemgyNBeRadzdkie ir2pyoduction of pig iron in the blast
furnace process;

H®/ ®H & CS NNE l¢icdkeirepioductiiPoRfelzOafioy2 v ¢

HP. dy at SGNROKSYAOI f Eobdkraw mandabfof carbbblack produdid®;R dzO (i A 2
HP5 dm  a[ dza NIRénergyiuse ofloiks;S é

H®5 dH a4t | NJ¢RoRangrgyude Bf paraffi®in manufacture of industrial products.

To improve transparency of accounting for emissions from coke use, the balance of@mintpke,
and coke gas was built.

The amount of fuel that was used for nemergy needs was determined on the basis of statistical
reporting form 4MTP, where enterprises enter information on fuel quantities used as raw materials
for chemical petrochemical, and other ncefuel production. The exception is natural gas and coke,
where the volumes of their use as raw materials were determined according to data of companies
producing ammonia, cast iron, steel and carbon black, respectively.

Thus, fel used for norenergy purposes were not considered in calculation of GHG gionis in
OFiS32NE mMd! aCdzSt / 2YodzatiAz2y ! OGAQ@GAGASAa: ®
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Energy Industries (CRF category 1.A.1) Empowered ives.

Resilient nations.
LY HAM®dE SYAEdaA2ya Ay OFGSI2NE mMod! dmMCOR&gy@NHE LY
Fo2dzi poddz 2F GKS G201t SYAaaAzzya A-gieased byS3 2 NE
66.2% compared with the baseline 1990 (seel@akhey decreased by 6.6% compared to 2018.

Emission category 1995 2000 2005 | 2010 2011 2012 2014 2015 | 2016 | 2017 | 2018 | 2019

Mods dm 9y SN 194.73 | 115.78 | 120.79 |121.41| 128.29 |131.21| 109.35 | 90.16 | 98.86 | 90.45 | 98.75 | 92.22
total

1.A.1.aElectricity 187.77 | 108.07 | 111.58 |111.75| 118.45 |123.07| 103.31 | 85.91 | 94.50 | 86.83 | 93.57 | 87.83
andHeat Production

1.A.1.bPetroleumRe
fining

1.A.1.cManufactureof
Solid Fuel and 5.08 6.31 7.98 | 8.79 8.92 | 7.57 5,69 | 3.96 |4.07 |3.28 |4.81 |4.04
OtherEnergy
Industries

1.88 1.40 1.23 | 0.87 0.90 0.57 0.35 | 0.30 [0.29 |0.34 |0.37 |0.35

Electricity and Heat Production (CRF category 1.A.1.a)

This category includes emissions from stationary fuel combustion in production of electricity and heat
by TPPs, CHPs, HPs, heat power plants of enterprises, waste incinerators.

In view of the fact thain the constantly changing structure of the Ukrainian economy lots of power
generation facilities of industrial enterprises have been repeatedly transferred to the balance sheet

of other companies, thus without changing the actual technological compsntdmy were ac

counted for in other types of economic activities, so with the view of harmonizing the time series
OFiS3I2NE MP! dOMPl a9t SOGNRAOAGE YR I SIFG t NPRdzOUG A
Ly GKS OF 0S32NE &9t SOHAEmSslosén 2019 drount&dta87.83 N RiozO (1 A 2
of CO2eq., having decreased with respect to 2018 by 6.1%, and decreased by 65.6%redmwith

the baseline 1990. Since acceleration of electricity production volumes occurred mainly due to the

higher loa on capacity of large TPPs, which are the key consumers of coal in the country, the share
of this type of fuel in the balance increased.

Another factor influencing the structure of fuels consumed in the category is reduction of natural gas
consumption ad its corresponding replacement with coal after 2006.

For the whole period 1998019, the largest share of GHG emissions in the category corresponds to
TPP<g from 42.8% to 62.1%, for the rest: CHHFsom 11.9% to 15.8%, Hesrom 45.3% to 22.1%.
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Petroleum Refining (CRF category 1.A.1.b) Empowered lives.

Resilient nations.

Enterprises in this category inclugetroleum refineries and gas processing plants

This category accounts for burning fuels directly for technological processes. The key types of fuels in
this category ar@atural gas, refinery feedstock and fuel oils.

In this category, GHG emissions decreased by 5.5% in 2019 compared to 2018 and amounted to 0.35
min tons of CO2q. Compared to 1990, GHG emissions reduced by 18.1 times.

Manufacture of Solid Fuels and Othereigy Industries (CRF cagery 1.A.1.¢)

This category includes emissions from fuel combustion at the enterprises that are engaged in
production of energy materials and other energy industries.

The current inventory in the category takes into account eiomssfrom coal bed methane recovery
(with generation of heat and powertmissions in this category in 2019 amounted to 4.04 min tons of
CO2eq, which is 16.1% lower than the same indicator in 2018 and 62.6% lower than the baseline
1990.

The method to detamine GHG emissions from stationary fuel combustion

GHG emissions from fossil fuel combustion in all categories were calculated usimgttiodology

Bgfi = I:Cfi 11I‘(Bgﬁ ! (Al)
where:

Bofi T The amount of emissions of a particular type of GHG (i@d&x 3 Btbysnihg of
a particular type of fuel, which corresponds to the index  Fnl'the pe@ission
source categoryunder the CRFcorrespondingto index i,
AT M) =

FGi T Theamountof fuel burnedf in the i emissionsourcecategoryin accordance
with the CRRTJ);

KByfi T Thedefaultratio of GHGemissionsor the nationalcoefficient atcombustion

(kgof GHG/TJ)Thisfactor for CQ takesinto accountcarboncontentin fuelandits
degreeof oxidation.

The total amount of emissiory under thei emission source category for individual typsfs

GHGs is determineats follows:

F
A A2
Bgi =a Bgfi ' (A2)
f=1
Thetotal amountof emissiondBj underthe i emissionsourcecategoryfor all typesof
GHGR determined as follows

Bi - a- Bgi ! (A3)

9=l

Carbon content factors (t/TJ) and NCV (GJ/t) in different fuels for 2019

Carbon Carbon
Fuel Code Content NCV Fuel Code Content NCV
factor factor
Mixed motor fuel
Browncoal 120 27.6 8.62 containingbio-etha-nol 435 19.65 43.04
... 5%-30%
Briquettes,pellets 150 26.6 16.53 Fuel forjgt enginesof 460 19.65 43.04
from brown coal the gasolinetype
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Non-agglomerated 130 28.9 0.44 QI d|st|II§tes,other 510 19.65 43.0 422;;%?;{3:;
fuel peat lightfractions '
. Lightoil distillates

Briquettes, pelletdrom peat 160 28.9 14.65 | for productionof motor 512 20.0 40.20
gasoline

Crudeoll, including . .

' Fuelfor jet enginesofthe

oil from bituminousmnaterials 410 20 41.55 kerosenetype 470 19.5 44.10

Gascondensate 415 17.5 37.97 | Kerosene 480 19.6 43.80

Naturalgas 310 15.22 48.13 | Gasoll 440 20.12 43.05
Mediumoil distil-

Charcoal 720 30.5 27.26 | |ates.other medium 520 20.12 43.05
fractions

Firewood 740 30.5 11.10 | Heavyfuel blackoils 490 211 40.15

Fuelbriquettesandoellets

from woodandother natural 730 27.3 11.60 | Petroleumoils,heavyil 530 20 39.81

materials distillates

Briquettesfrom 731 27.3 11.60 Propaneandbutane, 540 17.2 46.01

madeof scobs liquefied

Biodiesefrom oilssugar and Ethylene propylene,

starch 782 19.3 27.00 | petroleumgases, 580 15.7 43.67

crops other...

Other typesof 750,760, 273 1.6 Petrgleumcoke(in- 570 26.6 31.65

sourcefuels 770,790 cludingshale)

Coke and semiokefrom Othertypesof oil

hard 170 29.2 28.20 P 650 20 40.5
products

coal,gaseousoke

Hard,brown.coal, 200 220 28.00 Otherfuel processing 800 20 40.2

and peatresins products

Pitchand pitch 190 292 28.20 Cokeovengaspro- 220 121 3561

coke ducedasabyproduct

Hard coal 110 25.8* 21.98 | Aviationgasoline 450 19.1 44.30

*
B”qlue“es'pe”etg rom hard 140 26.6 17.20 | Motor gasoline 430 19.65 43.04
coa

Methane emissioffiactors that were applied for estimation of emissions from mobile fuel combustion

c
2 ° g @ .g 8
Nameof fuel 3 < S 5 - 8= = E =
8 2 T o g8 =8 T8 o a
o = QL c 1 2 'é 2 ok 2 = 2
) O ™ © oS o 8 o S s 8
™ H H — < <
- — T
< - -
—
Methane emissionfactorsby fuel consumptiondomains, kg/TJ
Naturalgas 310 1
Biodieselfrom oils... 782 18.4 115
Aviationgasoline 450 seeA2.7
Motor gasoline 430 18.4 115
Motor fuel composite 435 18.4 115
Jetgasolinetype fuel 460 seeA2.7
Oildistillates,other light fractions 510 18.4 115
Lightoll dlstl!latesfor productionof 512 39
motor gasolines
Jetkerosenetype fuel 470 seeA2.7
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Kerosene 480 ered ives
Gasoildieselfuel) 440 | 457
Oil mediumdistillates 520
Heavyfuel blackoils 490 \

Petroleumoils... 530
Propaneand butane,liquefied 540 \

Nitrous oxide emission factors thatere applied for estimation of emissions from mobile fuel
combustion

c
o Q =]
g 8. ¢ g £ g
2 S S5 =g T = = & E
Nameof fuel S < o | S8 =2 T8 o3
= =S 6 2 %) -5 2 ] !
) 2 . o C c T C© = C
7 O mgl 2 m 8 ¢ 3 g 8
iy - o i < <
< - —
i
Nitrous oxide emissionfactors by fuel consumptiondomains, kg/TJ
Naturalgas 310
Biodieselfrom oils... 782
Aviationgasoline 450
Motor gasoline 430
Motor fuel composite... 435
Jetgasolinetype fuel 460
Oildistillates,other light fractions 510
Lightoil distillatesfor production 512
of motor gasolines
Jetkerosenetype fuel 470
Kerosene 480
Gasoil(dieselfuel) 440
Oil mediumdistillates... 520
Heavyfuel blackoils 490
Petroleumoils... 530
Propaneand butane,liquefied 540

Industrial Processes and Product YS&F Sector 2)

Greenhouse gas emissions in the category Industrial Processes and product usegit CO2

Gas . _H . n N20 HFCs PFCs SF6 Total

1990 | 110687.58 1393.13 5671.54 0.00 235.82 0.0076 117988.08
1991 | 94725.80 1147.55 5016.39 0.00 188.20 0.0191 101077.96
1992 91695.63 1064.10 4320.85 0.00 142.35 0.0305 97222.96
1993 | 74550.79 809.70 3662.54 0.00 143.57 0.0591 79166.66
1994 | 63223.84 628.23 2976.58 0.00 161.22 0.0649 66989.95
1995 | 54917.44 519.37 2370.74 0.00 178.06 0.0677 57985.68
1996 | 52789.56 502.24 2778.20 0.00 143.24 0.0696 56213.31
1997 58099.28 587.18 3054.92 6.43 146.99 0.128 61894.94
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D|P

1998 56701.93 598.13 2459.18 13.02 120.64 0.194 59893.10 ;m;;lgwered{ives.
1999 59159.95 638.23 2633.97 14.14 101.81 0.307 62548.41 .
2000 63310.89 698.79 3005.28 15.73 115.74 0.421 67146.85
2001 67044.94 1464.65 2928.35 29.05 112.08 0.463 71579.53
2002 68535.14 2193.47 3579.39 64.27 98.66 1.070 74472.00
2003 71209.95 2873.93 3815.51 105.20 77.15 1.991 78083.75
2004 74053.20 3665.84 3264.40 187.26 93.34 3.078 81267.11
2005 73295.70 3130.25 3765.06 285.07 142.33 4.467 80622.88
2006 77594.47 3046.32 3801.67 402.28 111.16 4.274 84960.18
2007 83454.82 3028.88 4946.64 561.13 154.71 5.198 92151.37
2008 81796.22 1711.28 4482.69 647.25 174.24 9.338 88821.01
2009 64758.41 695.66 2203.16 663.76 53.95 9.366 68384.31
2010 69642.62 1124.14 2934.70 743.86 26.67 9.710 74481.70
2011 73715.35 2579.32 3724.32 820.00 0.00 8.414 80847.401
2012 70766.31 2196.90 3491.63 840.76 0.00 10.990 77306.580
2013 67968.30 951.57 2605.90 881.24 0.00 12.543 72419.546
2014 58051.92 683.58 2264.50 847.84 0.00 16.726 61864.571
2015 53373.52 596.84 1697.46 775.37 0.00 19.642 56462.827
2016 54566.84 648.54 2022.39 887.36 0.00 24.312 58149.442
2017 | 47771.767 1510.79 1578.05 1 009.54 0.00 28.461 51898.599
2018 | 50889.576 3094.75 1497.52 1 350.04 0.00 33.291 56865.167
2019 | 50934.688 3437.18 2202.53 1625.79 0.00 38.518 58238.707

KRLULUCFAGRICULTURE

Implementation ofactivities under paragraphs 3 and 4, Article JKybto Protocolleads to a change
in carbon stocks as a result of:

f increasing in carbon stocks (removals) accumulated in the processes of:
- afforestation and reforestation;
- forest management.
f decreasing in carbon stocks (emissions) resulting from:
- deforestation;
- harvesting;
- fires occurring not due to humaimduced activity.

The category Afforestation and Reforestation in the context of paragraph 3, Article 3 KP includes
volumes of net carbon eissions/removals as a result of activities of afforestation and further forest
management on these areas. The report provides data for the second KP reporting period.

The category Deforestation in the context of paragraph 3, Article 3 KP count the fesjtarhich

were deforested with aim to use it in other lane categories. The report provides information for
the years 2012019. For afforestation activities, an assessment of carbon stock changes for all
required pools was conducted separately. In i#dd, in accordance with requirements of 2006 IPCC
Guidelines, nitrogen losses were estimated at land conversion to otherusadypes.
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In the context of paragraph 4, Article 3 KP, changes in carbon stocks in the pool of living biomask@;mgdg:;
dead organienatter in forest territories constantly covered with forest vegetation are accounted for. '
The report presents data for 2042819. For forest management activities, carbon stocks reduction in

the pool of living biomass as a result of harvesting in managredts is accounted for. Estimation of
changes in carbon stocks was held for all required pools separately (an exception is estimation of
carbon losses in the beleground biomass pool, which is accounted for in the abgraund, as well

as a proof of absee of emissions from the pool is offered for the pool of mineral forest soils under

managed forests).
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Separate assessment was conducted for carbon stock changes in harvested wood products for
afforestation and forest management activities. Wood from de&tationrelated harvesting was
reported as loss of biomass with the instantaneous oxidation approach.

Agriculture
The following emission source categories considered in the Agriculture sector:

- 3.A Enteric Fermentation;

- 0o®S alydz2NB alyl3ISyYSyarT
- 0 ®, Owltiv&ién;

- 3.D Agricultural Sails;

- 3.E Prescribed Burning of Savannas;

- 3.F Field Burning of Agricultural Residues;

- 3.G Liming;

- 3.H Urea Application.

Total emissions of direct GHG (CO2, CH4, N20) in the sector and by categories are reported in Table
below:

Category Emissions, kt CO2q. Trend, %

1990 2018 2019 by 1990 by 2018
3.A Enteric Fermentation 39 311.34 8 310.15 7 876.15 -79.96 -5.22
o ®S al ydz2NB al yl 3SYS| 677476 2 068.80 1 996.89 -70.52 -3.48
od, wWAOS /[ dzZ GA@GFGAzZ2 216.43 93.58 77.81 -64.05 -16.85
3.D Agricultural Soils 37 678.18 33 466.29 32176.15 -14.60 -3.86
3.E Prescribed Burning of Savannas * NO NO NO b b
3.F Field Burning of Agricultural Residues?| NO NO NO b b
3.G Liming 2 592.08 163.74 141.37 -94.55 -13.66
3.H UreaApplication 270.14 201.18 208.84 -22.69 3.81
Total for the sector 86 842.92 44 303.73 42 477.21 -51.09 -4.12

* ¢ the emissions not estimated;

** ¢ field burning of crop residues prohibited by the Ukrainian legislation.

In categories 3.FPrescribed Burning of Savannas and 3.F Field Burning of Agricultural Residues,
emissions not estimated, since the savannas ecosystem does not exist in the territory of Ukraine, and
burning of crop residues in Ukraine is legally prohibited under the Codelministrative Offenses

(art. 77-1) and the Law of Ukraine On Air Protection (art. 16, 22).

Inventory ofmethane emissions from enteric fermentation in Ukraine includes such types of farm
animals as cattle, sheep, swine, and other anim#@oats, horses, mules and asses, rabbits, fur
bearing animals, camels and buffaloes).
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Ruminants (such as cattle) produce a largest part of CH4 emissions from enteric feI‘men'[atiq?ﬂ?i?w?edr{ive&
Emissions from poultry are not estimated, as 2006 IPCC Guidelines fljeffeethodology for their '
calculation.

Category Method applied| Emission factol Gas The key category Emissions, kt Trend,
1990 2019 %
3.A.1 Cattle " H Cs 1461.46 | 287.11 -80.35
3.A.2 Sheep ’ H CS 60.91 7.66 -87.43
3.A.3 Swine Y D 29.53 9.19 -68.86
3.A.4 Other animals: ’ M D 20.55 11.08 -46.08
fur-bearing animals ’ M D 0.14 0.11 -23.15
rabbits Y D 4.27 3.49 -18.19
camels T wm D <~ nj LevelTrend 0.03 0.04 39.33
mules and asses Y D 0.19 0.12 -37.43
buffaloes Y D 0.05 0.01 -87.06
horses oM D 13.43 4.30 -67.97
goats Y D 2.45 3.02 23.14

Land Use, Land Use Change and Forestry (CRF Sector 4)

Calculation of total annual GHG emissions/removals in the forestry sector was held for the two
categories of Forest and: a) for Forest land remaining forest land; b) for Land converted to forest land.

Activity data for the Forest land category were obtained from national statistical reporting form 16
zem (previously &em). For afforestation (Landmverted to forest land), the landse change matrix
was used and the actual data of afforestation (database). Thedaadchange matrix is used to
determine "conversion vectors" of land areas at change of-laselcategeries, since there is no data

in national statistics on the landse categories from which conversion takes place.

In the tablebelowthe areas of Forest land remaining Forest land are presented with-stibiin on
actually covered with forest vegetation and unstocked (temporary or paently). In the right part
actually covered areas with forest vegetation are presented with unstocked lands in the FM category.
In both sectors actually covered with forest vegetation areas (stocked) were used to caleghitesC

due to forest growth.

Areaof Forestland remaining-orestland, kha Areaof ForestManagementkha
Area
Areasof managedrorestand Total area covered by |Unstocked

Year Total area | Unmanaged of the forest areas

of the forests category vegetation

category (stocked)

Stocked Unstocked
andother

1990 10211.95 30.45 9202.68 1009.27 - - -
1991 10230.85 30.45 9229.20 1001.65 - - -
1992 10282.73 30.45 9225.90 1056.83 - - -
1993 10299.97 30.45 9263.80 1036.17 - - -
1994 10314.62 30.45 9290.45 1024.17 - - -
1995 10312.69 30.45 9315.00 997.69 - - -
1996 10317.84 30.45 9319.30 998.54 - - -
1997 10318.63 30.45 9328.80 989.83 - - -
1998 10331.65 30.45 9330.50 1001.15 - - -
1999 10333.10 30.45 9360.28 972.82 - - -
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2000 10338.40 30.45 9 389.42 948.98 - - -
2001 10345.95 30.45 9397.37 948.58 - - -
2002 10351.79 30.45 9422.84 928.95 - - -
2003 10365.21 30.45 9434.29 930.92 - - -
2004 10376.16 30.45 9442.38 933.78 - - -
2005 10396.29 30.45 9467.30 928.99 - - -
2006 10411.90 30.45 9499.45 912.45 - - -
2007 10403.65 30.45 9511.75 891.90 - - -
2008 10389.16 30.45 9506.40 882.76 - - -
2009 10373.12 30.45 9513.24 859.88 - - -
2010 10368.55 30.45 9518.41 850.14 - - -
2011 10364.11 30.45 9527.66 836.45 - - -
2012 10362.35 30.45 9532.61 829.74 - - -
2013 10358.38 30.45 9522.38 836.00 9540.10 9491.35 48.75
2014 10365.60 30.45 9507.88 857.71 9537.97 9470.30 67.67
2015 10373.36 30.45 9490.02 883.34 9538.10 944491 93.19
2016 10382.40 30.45 9459.74 922.66 9543.77 9405.58 |138.19
2017 10389.81 30.45 9448.01 941.80 9543.35 9386.44 (156.90
2018 10394.19 30.45 9467.01 927.18 9599.63 9401.06 |198.57
2019 10397.04 30.45 9452.51 944.53 9601.09 9382.31 |218.78

N
)

W&

D|P

Empowered lives.
Resilient nations.

From the database of activities regulated by Article 3.3 of the Kyoto Protocol, actual data on
afforestation and deforestation were used.

Land areasonverted to and from the lanelse category Forest landn cumulative basis, kha

Toforests

Year Cropland Grassland Wetlands Settlements Otherland Total

1990 9.55 0.00 0.00 0.00 0.00 9.55

1991 15.92 0.00 0.00 0.61 0.83 17.35
1992 15.92 0.51 0.00 3.52 3.92 23.87
1993 21.08 0.51 0.00 3.52 5.92 31.03
1994 26.77 0.51 0.00 3.52 6.78 37.58
1995 28.83 0.51 0.00 8.99 6.78 45.11
1996 36.97 0.51 0.18 8.99 7.50 54.16
1997 43.94 0.51 0.18 8.99 7.94 61.57
1998 45.37 0.51 0.18 8.99 10.89 65.95
1999 48.35 0.51 0.18 8.99 12.16 70.20
2000 53.19 0.51 0.27 9.07 12.16 75.20
2001 57.37 0.51 0.27 9.94 12.16 80.25
2002 62.70 0.51 0.51 9.94 13.46 87.11
2003 67.21 0.51 0.51 10.32 13.73 92.29
2004 74.29 0.58 0.51 10.63 13.73 99.74
2005 78.84 3.70 0.51 10.63 13.73 107.41
2006 94.52 8.61 0.51 10.63 13.73 128.00
2007 110.78 13.18 0.51 10.63 17.55 152.65
2008 119.18 28.05 0.51 10.63 22.57 180.94
2009 133.20 48.64 0.51 10.63 25.79 218.78
2010 138.80 55.32 0.51 10.63 27.29 232.54
2011 141.41 62.72 0.51 10.03 32.52 247.18
2012 145.52 75.31 0.51 7.11 30.60 259.05
2013 140.37 88.93 0.51 7.11 28.87 265.78
2014 136.52 91.03 0.51 7.11 29.51 264.68
2015 134.25 93.73 0.61 1.64 29.51 259.74
2016 134.40 98.98 0.43 1.64 45.95 281.40
2017 129.77 104.27 0.43 1.64 49.02 285.14
2018 128.35 111.82 0.49 1.64 49.08 291.37
2019 125.36 113.79 0.89 1.64 48.08 289.75
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Fromforeststo other categories Empowjered lives.
Year Cropland Grassland Wetlands Settlements Otherland Total e narens
1990 0.04 0.01 0.00 0.08 0.01 0.14
1991 0.14 0.02 0.00 0.28 0.04 0.48
1992 2.94 0.50 0.04 5.98 0.93 10.39
1993 2.94 0.54 0.04 6.00 0.93 10.46
1994 2.95 0.54 0.04 6.01 0.93 10.47
1995 2.96 0.55 0.06 6.03 0.98 10.58
1996 3.07 2.32 0.22 7.48 1.49 14.58
1997 3.09 2.35 0.22 7.48 1.52 14.66
1998 3.09 3.75 2.63 27.51 1.52 38.50
1999 3.09 3.77 2.65 27.53 1.52 38.56
2000 3.11 3.90 2.65 27.53 1.62 38.81
2001 3.16 3.98 2.66 27.56 1.65 39.02
2002 3.16 4.17 2.67 27.96 1.65 39.61
2003 3.26 4.17 2.73 27.96 1.73 39.85
2004 3.85 4.17 2.73 28.21 1.83 40.80
2005 3.86 4.19 2.75 28.29 1.83 40.93
2006 3.86 4.27 2.75 28.37 1.86 41.10
2007 3.86 4.28 2.86 28.46 2.01 41.47
2008 3.86 4.28 2.86 36.41 2.01 49.41
2009 3.87 4.28 2.86 36.43 2.01 49.45
2010 3.83 4.27 2.86 36.35 2.00 49.31
2011 3.73 4.25 2.86 36.25 1.97 49.06
2012 0.93 3.77 2.83 30.94 1.09 39.55
2013 0.93 3.73 2.82 31.01 1.08 39.57
2014 0.92 3.73 2.82 31.00 1.12 39.59
2015 0.91 3.72 2.80 30.98 1.09 39.50
2016 0.80 1.95 2.64 29.53 0.58 35.50
2017 0.78 1.92 2.64 29.53 0.61 35.49
2018 0.78 0.53 0.23 9.50 0.62 11.65
2019 0.78 0.50 0.22 9.48 0.90 11.89

Special attention should be paid to the situation regarding determination of data of the area of land
converted to Forest land.

Ukraine is working on filling in the database for the activity features in accordance with paragraph 3,
Article 3 of the Kyot®rotocol.

Description of the database development process is presented in Chapter 11. This chapter presents
the areas of land taken for the estimation.

In order to reflect actual values of converted areas to and from forests, the decision was made to use
for both cases information from the database. This improves reliability of the results, since the primary
data was collected at the level of individual plots of the territory on which the respective activity was
implemented by quarter by eveffprestry enterprise in Ukraine (the smlled plotwise information
database). Moreover, the conservative principle is thus ensured, because forani@akes into
account only the legal fact of a change in attribution to a certain-as®lcategory, whicls not in line

with the actually performed afforestation or deforestation activities.

Thus, information about the area of land converted to forest land from the-lesadchange matrix

was used to determine proportional ratios among donor categories ferldinduse category Forest
Land. This was done because national statistical reporting, as well as land plot logs at forestry
enterprises for the period since 1990 do not reflect information on the lase categories from
and/or into which plots of forestand were converted. Based on those ratios, the values from the
database were distributed. Thus, special attention was paid to maintaining the balance of territories
with use of the forest land not covered in the estimation.
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Donor categories are definedhaually based on comparison of total areas of every category in year?@ﬁwiredr{fves
1 and X of form 1zem. Consequentjylonor categories might change from year to year. '

For all the other landise categories (including the categories Cropland and Grassland) for land
converted to categories, information on the areas from statistical reporting forrzel§, as well as
the landuse change matrix was used

Estimations of carbon emissions/removals were made in the context otatdgories 4.A.1 Forest
land remaining foresand 4.A.2 Land converted to forest land.

In subcategory 4.A.1, emissions/removals were estimated only for managed forests in living biomass
based on age structure of stands. Since databases with detailed information about forest features are
available matly for the forests under management of the State Forest Resources Agency of Ukraine,
the calculations were performed based on that data and then extrapolated to entire area of forest
covered lands excluding unmanaged forests.

The annual increase in canmbatocks in living biomass of Forest land remaining forest land was
estimated under equation 2.9 of the 2006 IPCC Guidelines [1] in the context of the key forest tree
species, climatic zones and with consideration of age structure

The classification (Tabbelow) was used for distribution of areas into natural zones.

Regions Polissia Forest Steppe North South Carpathian | Crimean
(Woodland) Steppe Steppe Mts. Mts.

AR Crimea 0.1 0.9

Vinnytska 1.0

Volynska 0.8 0.2

Dnipropetrovska 0.9 0.1

Donetska 1.0

Zhytomyrska 0.8 0.2

Transcarpathian 1.0

Zaporizhska 0.5 0.5

IvanoFrankivska 0.2 0.8

Kyivska 0.7 0.3

Kirovohradska 0.5 0.5

Luganska 1.0

Lvivska 0.3 0.7

Mykolaivska 0.6 0.4

Odesska 0.2 0.3 0.5

Poltavska 1.0

Rivnenska 0.8 0.2

Sumska 0.2 0.8

Ternopilska 1.0

Kharkivska 0.5 0.5

Khersonska 1.0

Khmelnytska 1.0

Cherkaska 1.0
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Chernivetska 0.3 0.7 Empowered lives.
Resilient nations.
Chernihivska 0.8 0.2

Forestimationof carbonemissiongn the pool of mineralsoils,the nitrogenflow estimationbalance
method was usedavith subsequent recalculation faarbon.

The method is based on estimation of the balance betweeratheunt of nitrogen outflowfrom soil,

its removalfrom the field, andnitrogeninflow into the soil surface takinginto accounttheintensity and
vectors of flows, its further movement. Removal of nitrogen from soil takes placenaitiproducts
(harvest),side products, postharvestcrop residues,and plant roots. Inflow of nitrogenon the soil
surface (or into the upper soil horizon) occurs with pbatvest crop residues, roots, organic and
nitrogen mineral fertilizers, as a result of nitrogiexation by legume crops, with precipitations.

Formation of the nitrogen balance indicating the link between the amount of carbomiznogyen for
agricultural land is explored in detail in national studies and maigisfrom the sovietpracticeof the
soilscienceAlso,prior to applicationof this method for preparationof the GHGnventoryfor the pool
of mineral soilsin the land use Croplandcategoryjt was presented atworkshops,and also was
published.Beforemovingfrom applicdion of IPCCTier2 methodsto the nationalmethod of balance
estimations consultationwith industryexpertswere held. Themethod was approved.

Thus, determination of the dynamics of nitrogen during agricultural land cultivatiomeldbased on
the following componentsof the creditand debit sidesf balanceestimations:
- componentsof the nitrogen debitpart aresoil inflowsfrom:

1 humificationof plantresiduesprocesses;

humificationof organic fertilizergprocesses;

{1 nitrogenfixation by legumes;

1 precipitations;
- componentsof the credit partof the nitrogen isits removalwith:

{ theyieldof mainproducts;

 postharvestcropresidues;

1 by-products;

1 roots.

Beside, in the total amount of nitrogen removed with plants, it is necessaryto
determinethepart that consumed by the plants due to humus mineralization processes. For this
purpose, from thetotal nitrogen contentin plantsis reduced bythe amount of nitrogenthat
enteredthe plant from:

 cropresiduegabove andbelowground);
1 organicfertilizers(the effect of leachingprocessess takeninto account);

1 nitrogenmineralfertilizers(the effect of run-off processess takeninto account).

The amount of nitrogen that consumed by the plants due to processesoibf humus
mineralization and led to carbon emissions into the atmosphere is estimated as the difference
between thecredit and debit sides of the balance calculation. If as a result of the estimations a
value more tharzero (>0) is obtained, ihdicates accumulation of nitrogen and humus in sail,
and, as a result, presence of carbon removal processes in mineral soils. In the NIR preparation,
the described calculatioscheme was applied taking into account the effect of climatic conditions
and sal differences.

To perform estimations based on data of the carbon in soil inventory, the assumption was

made that humification processes take place one year after the harvest and introduction of the
mate- rials into the soil. Thus, the amounts of nitreg@put from crop residues, for example, for
1990, were calculated on the basis of data the harvest of 1988. The assumption makes it possible
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to more accurately take into account the features of the dynamics of nitrogen flows and does natwowerediives

Resilient nations.

D|P

introduce a substntial error into the calculations, because the increment adopted is covered by
the estimation period (from 1990 to the inventory year).

Regression equation to determine the mass of crop residues based on the main product yield

Yieldof the main

Weight determination regressiorequation

Crop products for by-products for abovgground for roots
residues

, 10-25 IrMdyx bo alndox bo olndcx b
Winterrye 26-40 > P mont b SPnont bo| orfnocx b

. 10-25 IrMPTX bo afndnx bH aofrnopr b
Winter wheat 26-40 ol ndyx bH slnodmx by 2 r'nCIJTC*)X bl\fl)
Springwheat 10-20 smdox bn afnodnx bwm alndyx be

21-30 o ndp*x bwm o ndHx bp alndyx be
B 10-20 sTndd* be afnonx bwm afndyx be
arley |
21-35 aTrndpbT aofnondr b aofnonx bwm
Oats 10-20 o M- x ol ndox bo I Mdax bH
21-35 T NdT* bwm afnodmpx b afndnx bwm
Mi 5-20 ol mdpx bn o nodux by T ndyx b
illet
21-30 o [ H-Inx ol'ndox bo olndpcx by
Maizefor grain 10-35 P MDHX bwMm 2T NndHOX b 3T ndyx bp
Peas 5-20 s Mdox bn afnomnx b alndccx b
21-30 2 MDHX b o ndHAx b alndoT*x by
5-15 DI MPTX b ol n®Hpx b ormomMx b
Buckwheat 16-30 sImdox bm or'ndaHEbp ol ndpnx bpw
Sunflower 8-30 3T mMdy*x bp srnodnx bo sIrMdnx be
Potato 50-200 aTrndmMHX b afndnnx b alfndnyx b
201-350 ol'ndmx bo ol'ndnox b sol'ndncx b
Sugar beet 100-200 o ndiwrnx orndnHx b orndnTx b
201-400 3T ndmMx bwMm sfndnnox H sfndncx b
50-200 ST NOMHX b 3TndnHX b sfndncx b
Vegetables 250400 ST NOMHX b sfndnncx Y sTnodnnx b
50-200 sfnodnyx b afndamx by aofndnpx b
Feed rootcrops 200400 S 1 7 b s ndnnox ornqangx b
Flax 3-10 ol px bmp - slmdox b
Hemp 3-10 2 px bon - ST HDPHX b
Sllage:.rops(wnh- 100200 aofnodnnx bn afndadx It
out maize)

: , 100200 ol'ndnox b ST ndmMHX b
Maizefor silage 201-350 STN®aHx b oFndayx b
Annual grasses 10-40 arrndmox # 2rndT* bT
(vetch,peas,oats)

Perennialgrasses 10-30 ol ndux b alnaodyx by
30-60 slnomx b ol mMx bmp

25. Carbommarkets today, credits sellers and potential buyers

The Russian invasion of Ukraine roiled financial markets across the world, and the European carbon
credit market was no exception. As the price of oil surgedyon credit prices plummeted

After the invasion, the European Union Allowance (EUA) crased, 3 F/NBXY epppk i A Y
days, a 35% drop in value.

The initial steep price drop was most likely due to the liquidation of EUA positions to cover margin
calls due to fastising energy prices.

7
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/' F ND2y LINKROAY3I A& clinfa policg tdniiR catbdn2nfissidrk acioss Gigbeyy Q flowereives
sectorst part of its Fitfor-55 package, which aims to reduce those emissions by 55% by 2030. '

The excessive downward move seemed to be a bit overdone, but it seemed little willingness to stop
theWFFEfAy3 (YATSQS fa2 adz2NIINAaAyYy3I (2 LI NIOAOALI
200RIF @ Y2@Ay3a | @SNFX¥3IS RAR y2i LINRPOARS | ye &adzJJ2 NI

It has sincdNB O2 @S NB R it 2n thie EUBndadafory eagbon credit market

Mandatory (Compliance) Market: Mandatory (compliance) markets are governed by national, regional, or provincial law and compel emission sources to meet GHG
emission reduction targets. Because compliance program offset credits are generated and traded for regulatory compliance, they typically act like other commodity
pricing. Data below could be delayed by as much as 24hrs.

European Carbon Credit Market California Carbon Credit Market
EUA FUTURES (CONTINUOUS: CURRENT CON... E 10000 CBL CALIFORNIA CARBON ALLOWANCE V... -1 N... » |E 32.00
88.87 +2.31 (+2.67%) 96.00 31.45 0.00 (0.00%) Ex3
Vol Vol 0 31.00
v 92.00
£4.00 29.00
80.00
28.00
76.00
72.00 27.00
68.00 26.00
64.00
25.00
60.00
v | 22.329K] v 24.00
Lr4 o T
Feb Mar Apr May C} Feb Mar Apr May Q
Known simply as the “California Cap and Trade Program”, CCA Futures is the
EU ETS - is the European carbon credit contract which is exchange traded. It is a physically delivered greenhouse gas emissions allowances for the California
Futures contract for the purposes of trading and delivering EUAs (European Carbon Allowance (CCA) program. One CCA credit represents one metric ton of
Union Allowance - the official name for the region’s emission allowances). One C02 equivlanet under California Assembly Bill 32 “California Global Warming
EUA allows the holder to emit one ton of CO2 or C02 equivalent greenhouse gas. Solutions Act of 2006".

While the EUA market has recovered some already, it could continue to push higher, as countries
consider burning more coal to substitute for higkmiced gas. Codiurning increases CO2 emissions,
and consequetty the need for credits.

The volatility impacted sentiment in carbon markets around the world, including the voluntary market
and regional carbon markets.

Coal demand and prices have surged dramatically since the inva¥es, aother bullish signal for

the carbon market is an increase in cefiled generation.Not only have high gas prices dating back

to last autumn encouraged coal plants to run flat out, but policymakers are also considering bringing
coakfired generation baclonline to reduce the use of Russian gas. Given that electricity generated
with coal requires twice as many allowances as the same volume produced with gas, this would
increase demand for EU allowances (EUAS).

The expectation is we will see a bump in enoissithis year because of the rebound in fossil fuel
demand.There will be more carbon that we have to remove. There will be an acceleration of looking
for carbon removal solutions. And there will be more focus on really higlnality carbon removals
with co-benefits.

There will be more demand for carbon credits, and we will see a more realistic price for carbon
globally.
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For carbon market veterans, recent events haye brought back urlwgzlcome rqemqries amoua?n: Boppiiss

as the global financial crisis roiled the2 NX RQa YI NJ SdaxX UKS LINAOS 2+ Ol
Ay (GKS 9! Qa FflF3aKALI 9YAAdaAz2ya ¢NIRAy3a {&adaSy o
Wdzy S wnny G2 o0l NBte edprkid o0& (GKS T2t dektdlegafie. CS 0o NUz

Voluntary Market Carbon Pricing

Voluntary Carbon Market: Voluntary Carbon Markets enable carbon emitters to offset their unavoidable emissions by acquiring carbon credits generated by initiatives

aimed at removing or decreasing GHG emissions from the environment. Companies can engage in the voluntary carbon market on their own or as part of an industry-wide
program. Data below could be delayed by as much as 24hrs.

Aviation Industry Carbon Offset Nature Based Carbon Offset

CBL GLOBAL EMISSIONS OFFSET FUTUR... -1 N... E 8.00 CBL NATURE-BASED GLOBAL EMISSIONS... 1 N... E

£5.82 -0.09 (-1.52%) +10.67 -0.24 (-2.20%) 16.00

Vol /¥ Vol 2 15.00
v 7.50 .

14.00

7.00 13.00

12.00
6.50

6.00 10.00
9.00
5.50
8.00
by T
K Emo
Feb Mar Apr May T Feb Mar Apr May o

Russia's invasion of Ukraine has forced Europe to recalibrate its energy dependency, mainly natural
gas supply, and alternatives likely mean shipping in more seaborne LNG and ramping-fupdoal
power generation, all of which are more esgion intensive options. While Europe is expected to
accelerate its move to cleaner energy in the long term, it may end up burning more coal in the short
term.

European Union's crogsorder carbon adjustment mechanism, which puts a carbon pricenports
of goods and material, is an example of how carbon prices around the world are getting linked and
will be relevant for international trade.

Growing linkages among carbon markets around the world, including markets like China, India, US and
elsewhee, mean global carbon exchanges will become increasingly relevant, and provide important
price signals to people who want to reduce emissions.

\ 25.1 @rbon Tax system inUkraine \

CARBON TAX in Ukraine was introduced in 2011 with the aim to reduce GHG endissier011
the rate was increased from 0,2 UAH to 10 UAH (0,36 US dollars) per tonne of CO2. T&GXdBASE
CO2 emissions from stationary sources above 500 tonnes per year.

lY2y3 (GKS O2dzyGNASa (GKFG AYLX SYSYGSR I OFNb2y
Studies have shown that it was virtually ineffective in strengthening energy efficiency and reducing
carbon emissions, thus it does not support meeting intéioral climate obligations.

¢tKS O2dzyiNE QA Odz2NNByYy(d STFF2NIa (2 AYGNRRdzOS | NI
Ottt FT2NJ I NBGAaAZ2Yy 2F ! {NIAySQa OFINb2Yy LINAROAyY3
effects on employmentzompetition and economic growth.

Therefore, the OECD adwis® respect the following principles:

- The carbon price should be phasedover time in a predictable manner to support letegm
investment decisions.
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- The carbon policy should be transparemidafair. And it should be supplemented by measuregnpowerediies.
GKIFG | RRNBaa GKS LRtAOeda AyO2vYS S¥¥S0Ga 1M"8"% 8
reductions over time. In line with these recommendations, a gradual phreséthe tax, starting
in 2022with a rate of EUR 4.3 tCO2 is suggested.

Different projects have already evaluatpdtential carbon pricing strategiefor Ukraine.

The 'Preparedness for Emissions Trading in the EBRD R4§BTER ) evaludtbow the current

carbon tax can be improved while PETER Il prepares a road map for a transition towards an ETS. For
an improved carbon tax they propose a scheme with two tax bands. They neglect, however, mobile
sources and rely on the current downstreanaX (EBRD, 2014).

The Partnership for Market Readiness (PMR) compares different scenarios: a carbon tax, an ETS and a
combination of atax and an ETS. They find that an extended carbon tax covering all sectors has a larger
negative effect on output and copetitiveness than the ETS with similar emission reductions.
However, they neglect the addressed institutional drawbacks of an ETS. While a carbon tax leads to
larger costs for companies, it might provide easier access to capital to improve efficiencystatd i

less emissioiintensive technologies.

Moreover, as in the EBRD (2014) study, the IPMR neglects the transport sector, which makes up 10%

2F 'INIAYSQa SYAaaA Akadiob & E3K3021Y @valuatesNE 1D1S pfiding fori dzR &
Energy Communit€ontracting Parties, including Ukrairkhis stualy proposes the introduction of a

capandii NI RS aeaidSYy Ay (GKS LRsSNIIYyR KSIi{i aSOG2NE ¢
transport and building sector. The authors assess different policyormptfor this cagandtrade

system and conclude that a scenario encompassing a transitional period for carbon pricing and
integrated power and gas markets with the EU presents the best policy option.

Ukraine needs to establish plans for an ETS to meetatlditgs under the Ukrain&EU Association
Agreement (icap, 2020).

As a first step towards an ETS, in December 2019, a law on Monitoring, Reporting and Verification
(MRYV) of greenhouse gases (GHG) was adopted and diemddme into force in 2021.

However, establishing an ETS is connected to a high administrative burden, as credible institutions
have to be set up and market manipulation needs to be countered. As the design should be well
thoughtthrough, the implementation might take some time. Nawetess, Ukraine should act rather
sooner than later which is why this Chapter focuses on the e&signplement measureg an
upstream carbon tax. In the lorgin though, this should be complemented by an ETS to meet
international obligations.

Introducinga substantial carbon price in Ukraine could lead to carbon leakage, which mearss that
carbon tax imposed in Ukraine could lead to an increase in emissions in other jurisdictlaniseory,

this could result if consumers turn to producers from countridere no tax is applied, as these face
lower inputcosts especially for carbeantensive products, such as steel, electricity, or cement.

To avoid a shift from locally produced goods to imports, a border carbon adjustment could be
implemented. A standardborder carbon adjustment corresponds to an estimation of how much
higher goods prices would be, if the same carbon tax was applied in the country of production. It
would apply the carbon tax to imports, based on an estimation of how much GHGs are enaiitegl d

the production of these products. This, however, is connected to high computational efforts, high
administrative burden and legal risks. Moreover, there is no empirical study showing carbon leakage
to actually occur and whether the carbon tax coulat even have positive effects in the loingn
through increased competitiveness. Furthermore, the two most important trading partners of
Ukraine, Europe and China, already imply (at least partly) a price for carbon in the form of emission
trading schemesTherefore, the benefits of introducing a border tax adjustment might be small.

Ukraine ETS in 20257
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On 19 January 2021, Ukrainian Minister of Environmental Protection and Natural Resources Rema#y e

Resilient nations.

Abramovskysaidthat Ukrainewasplamingto introduce an ES in 2025. While Ukraine has previously
committed to establishing an ETS and taken substantive stepsydishe first announcement of a
potential launch date.

The statement that Ukraingras revising its emissions reduction objective for 2030 and theftame

for reaching carbon neutrality in the process of developing its second Nationally Determined
Contribution (NDG)as madeAt the same timethe countrywas also revisiting its approach towards

its carbon tax and targeted use of the funds it raises.

PINFAYS KF& FENBFERe adFGSR Fy AydaSyidAazy &2 €I dzy¢

9! 13a20AFGA2y ! ANBSYSyYilés 6KAOK (221 SFFSOG Ay

a MRV system, which entered into force in 2020nkthe start of 2021, reporting is required annually
for fuel combustion in installations over 20 MW, oil refining, production of coke, metal ores, pig iron,
steel, ferrous alloys if the total nominal thermal capacity of combustion units exceeds 20 MW
(including ferroalloys), cement clinker, lime or calcination of dolomite or magnesite (with a production
capacity exceeding 50 tons per day), nitric acid, and ammonia.

To establish its ETS, Ukraine plans to develop separate legislation based on at legsatsed data
from the MRV system.

25.2 Has Joint Implementation projects in Ukraine reduced GHG emissions? \

Joint Implementationis one of two offsetting mechanisms under the Kyoto Protocol, along with the
Clean Development Mechanism (CDMf) enables countries with emission reduction commitments
under the Kyoto Protocol to generate Emission Reduction Units (ERUS) from greenas§&Hg5)
reduction projects and transfer them to other countries.

In principle,offsets are a zeresum game for the atmosphereBuyers of offsets can increase their
emissions by a corresponding amount above the target level, while emissions are redutted by
amount in the host country, keeping global emissions the same.

If offsets come from noradditional or overcredited projects, however, using them will lead to an
increase in global emissions relative to a scenario without the use of offsétee desig of JI should,
in theory, avoid that outcome.

Under the Kyoto Protocol, each country with an emissions target receives allowances (called Assigned
Amount Units, AAUS) equivalent to its total emissions budget for the commitment period. For every
ERUEmision Reduction Unitjt issues, a host country must cancel one AAU. Thus, if a JI project is
overcredited or not additional, the host country would have to make up the difference and engage in
more mitigation action. However, in the first commitment periagveral countries had emissions
targets well above their BAU emissions, resulting in large AAU surpluses. In such cases, host countries
can use surplus AAUs to cover their ERUs, and will not have to engage in additional mitigation action.
Thus, noradditional or overcredited JI projects in those countries will lead to higher global emissions.

A study of theSTOCKHOLM ENVIRONMENT INSTIidicBEEes that at abouthree quarters of ERUs

are unlikely to represent additional emissions reductionand about95% of the total ERUs were
from countries with a significant AAU surplu$his suggests that the use of J| may have enabled global
GHG emissions to be about 600 million tCO2e higher than they would have otherwise been.

The implications for the European UnjoQa 9YAadaAizya ¢NIRAy3I {@&aidsSy
serious

The expertassessed the plausibility of additionality claims of JI projects through-depith review

of the information available for sample of 60 projectsdrawn in a representative maer taking into

account the host countries, project types and project scale. While this approaatidaadimitations
it is based on a careful analysis applied in a consistent manner across projects, assessing the

(
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plausibility of the timeline of project implementation and registration under JlI as well as tl;aefw?edr{ives
esilient nations.

information on the main additionality tests used to determine additionality (investment analysis,
barrier analysis, common practice analysis, reference to gaoatle project).
Theyused three broad categories to classify each project:
- atflrdzaAofSé YStrya (GKFG oFaSR 2y GKS F@FAfl o
additionality seem plausible.
- avdzSSadAz2ylrofSeé YSFEya GKI G uastiérs orldaibtsh dbdupttieS Ay F 2
additionality.
- dab2d LXIldzaAofSé YSIya GKFrG GKS F@FAfFofS AyT
to be additional

RESULT: 43% of the projects and 73% of the ERUs the additionality claims were not plausible based on
the available information

Of the six largest project types assessed in more detail, onlygd®© abatement from nitric acid
productiong had overall high environmental integrity.

For many JI projects, either additionality seems unlikely, or unreatissamptions are used that
grossly overestimate the actual emission reductions.

80% of all ERUs come from proj€ypes with questionable or low environmental integritymost
of them in Ukraine(and Russia)

The environmental integrity of the six project types with the highest ERU issuance was also examined
in more detail. These project types represent 84% of the ERUs issued and 53% of registered projects
in the first commitment period.

Tablebelow provide anoverview of the results.

Regl_stered Share Main countries _Overa_llenwronmental
projects of ERUs integrity

Spontaneouggnition of coalpiles 78 26% all in Ukraine

Projecttypes

Thisprojecttype avoidsGHGemissiongrom uncontrolledfiresfrom coalwastepiles.Most Jiprojectsextractoalfrom the piles,

leavingbarerockwhichdoesnot ignite; othersextinguish thdires.

AAdditionality not plausible:Thetimeline of projectimplementationshowsthat almostall projectswere registeredn

2012but wereimplementedat leastfour yearsearlier.Additionallty isusuallydemonstratedoylong chainsof referenceto

asimilarproject.

AOvercreditindikely to be very significant:Baselineemissionsare overstateddue to unrealisticassumptionsAll coalwaste

pileJlprojectstogetherimplicitly claimthat theyhaveproducedaround30%of allcoalin Ukraine.Thisisa highlyunrealistic

scenario.

Energy efficiency in industry amadwer mainly Ukraine
. U 164 23% .

productionanddistribution andRussia

Thisprojecttype includesa largevariety of energyefficiencyimprovementmeasuresn diversesectors,suchaslargeindustrial
facilities,and powerand heat plants.

AAdditionalityquestionable: Projects of this type are in many cases financially attractive without Jinaay dhly have
sped up implementation. The additionality claims do not seem plausible for the majoptpjetts,questionablefor
some, andplausible fora few.

AOvercrediting not assessed: Because of the wide variety of technologies and sectors that makerojechigpe, we
wereunableto assesshe overallvalidityof emissionreductionclaims.

Associated petroleum gas (APG) 2 14% allin Russia
utilization
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Thisprojecttype utilizesassociateghetroleumgasthat wouldotherwisebe flared at oil field operations.

AAdditionalitynot plausible:Thetimeline of projectimplementationshowsthat most projects,accountingfor almost80%of
ERUswereimplemented6¢9 yearsbeforetheir auditingandwereregisteredevenlater.

AOvercreditingikely to be significant:The claimedreductionsdo not match w dza aGHGi¥éntory data,suggesting

2 OSNONBRAGAY I 2 NlinkegtonOThezMprofestSimaplicity/claim dazat i Ardise@ceRussiammissiongrom
APdaringin oil productionwould haveincreasedvell aboveanyhistoricalvaluesobservedsince1990.

Naturalgastransportation/distribution 32 10% mostly Ukraine ﬁ

Thisprojecttypeinvolvesreducingmethaneleaksfrom naturalgastransportationanddistributionor expandingatural gas
networksin orderto replacecoalor oil.

AAdditionalitynot plausible: Theproject startingdatesof the 30 projectslocatedin Ukrainewere between2003 and
2006, whilemostprojects received their Lettesf Endorsement onlin 2012.

ASome overcrediting likely: The network expansion projects assume that they solely replace fossil fussscaiemdheavy
oil. Butinrural areamewlyavailablegaswould alsosubstitutebiomassTheexclusiorof theuseof biomassnayinflate the
baselineemissionsForprojectsaddressingnethaneleaks theimpliedleakageratesin the absenceof Jiexceedhistorical
emissionratesreportedin Russia'&HGinventory, which suggestshat eitherin the absenceofthe Jiprojects! 1 NJ- &nylsSiddsi
from thisactivitywould haverisen,or emissionreductions claimed bthe projectsare overestimated.

Abatementof HFG23 and SF6 4 7% mainlyRussia _

TheseprojectsincinerateHFC23andSk wastegasstreamsn industrialfacilities.

AAdditionalityplausible:In the absenceof regulationsor other policies this projecttype canbe regardedaslikely to be
additional because plant operators do not save costs or generate revenues from the installabateafenttechnology.

AOvercreditingikely to be very significant:Two of the four projectsinitially implementeda conservativeapproachto
calculateemissiorreductions.n 2011,safeguards$o preventperversancentivesvereremoved leadingto significanover-
crediting.Oneprojectassumedhbaselineemissiorrate byfar exceedingommonevels.

N2O abatemenfrom nitric acid 43 5% EU ;

TheserojectsabateunwantedN,Othat isgeneratedasa by-productin nitric acidplants.

AAdditionality plausible: In the absence of regulations or other policies such as the EU EitSjetiisypecanberegarded
aslikelyto beadditionalbecauselantoperatorsdo not savecostsor generaterevenuedromthe installationof abatement
technology.

AQvercreditingunlikely: Ambitiousemissionbenchmarksasedon Europearregulations(1.4¢2.5 kg N,O/t nitric acid) were
used in Western Europe except Sweden. Higher valuesl@.3kg MO/t nitric acid) wereusedin EasterrEuropeand
Sweden.

Lessons learned for the design of crediting mechanisms

N
)
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A key findings that gediting mechanisms need to be very carefully designed to ensure environmental

integrity:

- Crediting mechanisms should adopt project cycle procedures which ensure full transparency
and make all documentation publicly availableéack of transparency is an important concern in
some JI host countries, where key project documentation, such as project design documents
(PDDs), monitoring reports, and determination and verification reports are not available or
incomplete for a number gfrojects. To avoid this problem, crediting mechanisms need rules and

enforcement to ensure timely and complete reporting. Howeveris important to note that
transparency, though crucial for ensuring environmental integrity, is not enough by its@lie

host country,Ukraine, ensured a high degree of transparency but nevertheless issued mostly
ERUs of very questionable environmental integrity

Only internationally accepted methodologies should be eligible for us&any projects applied

their own, Hspedfic approaches for additionality demonstration and the calculation of emission
reductions. In many cases, these projects used inappropriate approaches, made unrealistic
assumptions, or applied questionable values for key parameters, often leading taediéng

and significantly higher emission reducticestimates than if, for example, Clean Development
Mechanism (CDM) methodologies had been applied. We therefore recommend that only
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internationally accepted methodologies that have undergone thorouglervewy experts and By s
which were developed for specific and defined project types be used, and that any deviations
from such methodologies, before or after registration, be assessed using appropriate regulatory

oversight.

- Auditors should be fully accountabldor all their activities to the authority regulating the
mechanism We recommend that crediting mechanisms adopt accreditation systems which
continuously monitor the performance of auditors and which apply sanctions in the case-of non
performance, includig the suspension or withdrawal of accreditation. Merging the JI and CDM
accreditation systems could further improve the oversight of the operations of AIEs.

- Retroactive crediting should not be allowedRetroactive crediting of emission reductions has
seriausly undermined the integrity of JI. We recommend that current and future crediting
mechanisms avoid any retroactive crediting and provide for procedures which ensure that
projects must be approved or prpproved (e.g.through a letter of endorsement) for to the
decision to proceeding with their implementation.

- Investors should have reasonable certainty several JI host countries, project developers faced
considerable uncertainty as to whether their projects would ultimately be approved and ERUs
issued. This uncertain environment may have favoured projects that did not rely on ERU
revenues, thereby also negatively affecting the overall environmental integrity of the project
portfolio. We recommend establishing a stable and predictable regulatoryrammient for
crediting mechanisms.

26.Profile of relevant market participants to support pilot carbon salésom carbon farming

The launch of a Ukrainian carbon market appears uncertain as the country examines several options
to put an adequate price o8 YA aadA2ya 6KAES | GSNIAy3I LREAGAOL f
measures.

However, at the same timene UkrainiarMinistry of Agrarian Policy and Food is currently developing
a conceptframework of low-carbon farming andagriculture, which willenvisagegovernmental
methodologiesto facilitate the calculation of carbon dioxide emissionsAgriFood companieghe
introduction of lowcarbontechnologiesto ramp up climate adaptation and mitigation activities to
boostcarbon credit markets.

Reduction of Carbon Emissions

Main Approaches to Achieve

Sustainability in Key Areas

v
Regenerative Urban
Farming Farming

Integrated Pest &
Nutrient
Management

Irrigation
WELEF-CINET

Management

Precision Agriculture Technologies

Land Management
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Theintended measures will promote sustainable agricultural development, as welllaw farmers By s
to be granted newncomestreamsfrom the sale of carbon credits. '

For the sake of tlipart of the study, we will consider multinationals SUCIN&STLE, Bayer, Corteva,
Syngenta, Coca Cola, Pepsico, Metro, Astarta, MHP and atbepstential partnerdo facilitate
partnershipsalong the supply chain, both for efficientethodologiesto calculatecarbon footprint
and setting ugremunerationmechanisns for farmersand developers

Key Drivers of Adoption Sustainable Agriculture

Climate change due to GHG emissions is driving

the need for theadoption of sustainable farming High High High
practices.
Overexploitation of land and other natural Medium High High

resources, such as water, calls for the adoption o
sustainable crop production methods.

Loss of biodiversity and the risepesticideresistant Medium High High
species is
driving sustainable agriculture adoption.

Consumer trends and sustainability targets of
stakeholders across the F&B value chain will Medium Medium/ High
drive adoption of sustainable farming practices. High

Driver 1: Climate Change due to GHG Emissions is Driving the Need for the Adoption of Sustainable
Farming Practices

Approximately 34% of total greenhouse gases produced were from the FMCG, agriculture, and
nutrition industry sector.Almost 50% of food industry GHG emissions are from agriculture production
and associated land use. Carbon neutrality is a target set under SDG 13, and climate change is one of
the top drivers for sustainable agricultural practices adoption.

Driver 2: Overgploitation of Land and Other Natural Resources, Such as Water, Calls for the Adoption
of Sustainable Crop Production Methods

Agricultural production is responsible for 70% of the freshwater withdrawal leading to water scarcity.
The withdrawal rates varydtween regions. For example, several countries across South Asia, Africa,
and Latin America use more than 90% of water withdrawals for agriculture, creating water stress.
Further, agriculture is one of the key sources of river and stream pollution. OHiGiates the
environmental and social cost of water pollution caused by agriculture to be more than a billion dollars
per year.

In addition, per FAO, more than 33% of the soil is already degraded, and more than 90% could degrade
by 2050. Intensive agriculte practices, deforestation, overgrazing, and improper land use can
accelerate soil erosion 100 to 1,000 times. Soil erosion can lead to a 50% loss in crop yield and has far
reaching implications beyond agriculture.

To ensure responsible consumption anddguction goals (SDG 12), sustainable crop production
methods need to be adopted. Fexample, drip irrigation techniques that conserve water while
increasing crop yield combined with digital technologies could offer sustainable solutions.

Driver 3: Loss oBiodiversity and the Rise in Pesticidsistant Species is Driving Sustainable
Agriculture Adoption
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Loss and fragmentation of natural habitats due to land clearing activities associated with cropkandrii:
expansion, intensive agriculturgractices, and consiction activities are the key drivers of '
biodiversity loss.

Land clearing activities have led to a drastic decline in the population of pollinators and other
invertebrates and micr@rganisms that aid in soil fertility, pollination, water, air purificatiand pest
and disease management. Loss of biodiversity is a threat to food security recognized under SDG 15.

Further, overreliance on chemical pesticides and insecticides has led to an increase in pesticide
resistant species that have caussal/eral outbreaks and impacted crop yield over the years. Excessive
use of pesticides harms biodiversity and the environmeshtiving the need for sustainable
management practices.

Driver 4: Consumer Trends and Sustainability Targesadieholders Across the F&B Value Chain will
Drive Adoption of Sustainable Farming Practices

Thedemand for organic fruits, vegetables, and food produdias increased significantly in the last
decade. Demand for organic fruit and vegetables will offehdigopportunity compared to organic
dairy or meat products.

In addition to the demand for organic food products, products with sustainsdalyced ingredients

are gaining consumer attention. Consumer awareness of the product label claims is rising,steadily
driving stakeholders across the value chain to focus more on raw material sourcing and sustainable
farming practices.

Across the value chain, stakeholders have set their sustainability goals and targets to reduce carbon
footprint across the whole valuehain. It will drive the adoption of sustainable farming practices.

The trend aligns with the goals listed under SDG 13, which also highlights the challenges of the rise of
singleuse plastics and food wastage. To ensure sustainability across the valoe sta&eholders
need to take action in their production and processing technologies.

Note: this is the driver enabling most the pilot case with Arnika Organic Group

\ Key Restraints of Adoptiom Sustainable Agriculture

Reluctance to shift from conventional practices, High High/ Medium
especially from smallholder farmers, remains a key Medium
challenge for adoption.

The lack of awareness and limited reach of digital High High/ Medium
technologies impact the adoptiopotential of Medium
sustainable farming practices.

Government initiatives are yet to catch up across _ _ _
severaldeveloping countries, restraining adoption. High Medium Medium

Restraint 1: Reluctance to Shift frddonventional Practices, Especially from Smallholder Farmers

Farmers, especially smallholder ones, are reluctant to shift from conventional farming practices. It is
primarily due to the initial impact on yield and profitability.

Farmers are under constant pressure to reduce costs, which intensified due to the ongoingl®OVID
crisis. Shift to sustainable farming practices, such atdllfarming, chemical input reduction, or more
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natural alternative usage like biochar, have imgacproduction yield in the short term. It is directly By s
affecting adoption. '

Though government and negovernment initiatives and subsidies are expected to boost adoption,
the reach of such policies will remain limited, especially in countiibere the perentage of
smallholder farmers is much higher.

Restraint 2: The Lack of Awareness and Limited Reach of Digital Technologies Impact the Adoption
Potential of Sustainable Farming Practices

Lack of awareness of the benefits of different sustainable agriculljanactices, especially among
small farmers in developing countries, remains a key constraint. The lack of knowledge and capital
required for investment in different technologies prevents farmers from making the shift.

Lack of infrastructure limits penettian of digital technologies across rural areas, making it difficult
for the farmers to adopt precision agriculture technologies.

The cost of adoption of digital technologies is another key challenge, especially for small farmers.
Though cost reduces witscale, government intervention is required at a much wider scale to boost
adoption.

In addition, innovative business and service models tapping into the IT infrastructure can increase
access and address affordability challenges.

Restraint 3: Government lmtives are yet to Catch Up Across Several Develofingntries,
Restraining Adoption

Though governments across developing countries aim to expand knowledge and incentives for
farmers to drive adoption, significant impact is yet to be seen.

In addition, governments need to create opportunities for different sustainable practices. For
example, in India, most of the policy addresses organic farming practices and precision irrigation
techniques, such as micirigation. Thus, the adoption of othesustainable farming practices lags far
behind.

The similar trend can be seen in other agricultural countries, such as Brazil, where a significant focus
is on natill farming practices. However, the same is not the case for organic faipnargices in the
country.

\ Overviewt Regenerative Farmirig Ukraine \

Regenerative farming is a concept focused on soil rehabilitation,

Integrate

In the last fewyears, large corporations have announceg Livestock
initiatives to promote the adoption of regenerative farminggzEsas
practices. “Q’Z’%‘éﬁiﬁf
The industry has identified 6 core principles Regenerative

Farming: Key

regenerative farmingnd theirpotential impact on climate _— Finaples, Giobal
aintain :

change (reduction of GH@nissions or increasing carbo Soil Cover
sequestration in soil), natural resources (maintaining SOWEGIREELES

health and preventingvater loss)biodiversity, and chemical \GAte

inputs (reducing the need for pesticides and fertilizers) e

Minimize Use
of Chemical
Inputs

Biodiversity
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Sustainable Agriculture: Qualitative Environmental Impact Analysis of Key Regenerative Agriculture Practices hatians:

Regenerative

Agriculture - o _ e

Practices Biodiversity HC Soil Health | Water Loss emical
Emissions Inputs

Conservation Growing crop or s High impact of ne
farming/No-till ~ pasture till practices on
Farming without or maintaining soil
minimum
; health and
tillage. improving water
retention, and
maintaining soil
biodiversity, to an
extent. However,
the role in carbon
sequestration and
GHG emission
remains limited.

This process
keeps soil
protected with
plants that are
not used as casl
crops.

The main attribute of
cover crops is to
prevent soil erosion
and increase soil
fertility. The crops
also play arole in
water management
by preventing ruroff
and weed and pest

NA

Cover Cropping

management.
. The practice of . .
Crop Rotation plantri)ng NA It improves soil
different crops health and
sequentially on nutrients, increases
same land biodiversity, and
' combats pests and
weeds.
Organic TS NA NA Organic farming
Annual use of non plays a small role
Cropping chemical in reducing GHG
fertilizers emissions. The
pesticides and foncergf IS
limited use of ocusedon
GMOs reducing chemical
hormoﬁe and inputs to foster
chemical soil quality.
inputs.

\ Sustainable Agriculture: Key Stakeholders, Regenerative Farming

Farmers are at the front line to implement regenerative agricultural practicéikraine
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Several stakeholders aim to collaborate with farmers at different levels across the value chaimrt@redives

accelerate adoption.

Research
Governm_ent/ Institutes/
Regulation Academia

Qop Input
Manufacturing Farmers &
Companies
(Pesticide/ Land Owners
Fertilizer)

RMGoE
Agri-Food
Companies

Other
Organizations Non-profit

(S‘_:‘I_re‘(’:'ﬁe/ Organizations

Companies)

Key Stakeholders Initiatives/Projectsith interest in Ukrainet Regenerative Farming

w The company announced its plan to expand regenerative agriculture to more than 1 million acres of farmland by
2030.

w In 2019, the company launched itsfirst pilot focused on regenerative farming with oat farmersin the US

General Mills, Inc.  In 2020, the company launched two more regenerative agriculture pilots, one with wheat farmers in KansasQ

watershed to improve water quality and the other with dairy farmsto integrate regenerative practices for herd and

manure management.

w Amongthe first proponents of regenerative agriculture, the company, since 2017, has been focusing on
regenerative agriculture practicesto meet its net-zero emissionstarget by 2050.

w Asof 2021, the company hasimplemented regenerative agriculture on more than 150,000 hectares of land, which Danone SA.
represents 12%of their ingredient sourcing across key geographies, including the US France, Spain, Mexico, Algeria,

Morocco, Egypt, and Romania.

w The company announced its plan to advance regenerative agriculture across 7 million acres of land, equivalent to

100%of its agricultural footprint, by 2030. It is expected to reduce 3 million tons of GHG emissions by 2030.
PepsiCo, Inc. w Inthe US the company planted cover crops on almost 85,000 acres of land, and it plansto expand thisto 500,000
acres by 2021. The company has many similar ongoing and planned initiatives to spread regenerative farming
practices.

w The company announced its plan to invest CHF 1.2 billion in the next five yearsto push regenerative agriculture
practices acrossits food supply chain.

w The company plansto work with its network of 500,000 farmers and 150,000 suppliersto help adopt regenerative
farming practices by providing required investment, technology and technical assistance, and premium for

regenerative agriculture goods.

Resilient nations.
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A The company has announced its plan of expanding regenerative agriculture to more than 10 million acres of
land in North America by 2030.
A The company launched a program in 2020 called RegenGonnectE, which will connect farmersto the carbon
marketplace and aid the adoption of regenerative agriculture practices.
A The company isalso supporting and investing in several initiatives to advance and promote sustainable agriculture
practice adoption. The company has committed to reducing carbon emissions by 30%acrossits supply chain by
2030.

A The company, in collaboration with farmers, peers, customers, NGOs, and governments, is launching projectsto
reduce the environmental impacts of the agricultural value chain. Archer-Daniels-
A InIndia, the company has partnered with the MOA to promote more sustainable soybean production and has Midland
benefited 25,000 smallholder farmers. In Europe, the company partnered with the Cool Farm Alliance to help Company (ADM)
growersidentify where the majority of greenhouse gases are being emitted at the farm level using new technology.

A The company, aspart of the AgWater Challenge, has announced to adopt regenerative farming practices on
500,000 acres of corn, tapioca, potato, pulses, and stevia farms grown in high-risk watersheds by 2027 and across
1 million acres by 2030, representing about 30%o0f itstotal global sourcing.

A The company also plansto work with Qustainable Agriculture Initiative Platform to develop F&Bindustry

regenerative agriculture standards for 2022.

Ingredion, Inc.
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Moreover, nost nonprofit or other nonrgovernmental organizations involved focus on offering

required training to help farmers transition from conventional to regenerative farming practices.

Areas ofTechnology ConvergenteRegenerative Farming

Technological convergence is present across the whole agricultural value chain. Smart technologies
could play a significant role in speeding up the adoption of regenerative farming practices. Key areas
where digial technologies penetrate include soil & crop mapping to detect water stress, moisture
levels, pest infestation, microbiome levels, carbon levels, and decision support platforms to facilitate

adoption.
Maintain Soil
inimi i - Cover Preserve
“E';Qu’“r'éean%’;' a%ﬁﬂg}';‘f (For Example, by Live Roots of Integrate
4 Using Year-round Perennial Crops Livestock
Cover Qrops)

Soil & Grop Monitoring & Management (Sensors & Wireless Communication)

Decision Support Software/ Platforms (Al, 10T, Big Data Analytics)

Robotics, Drones, and Automation Equipment

Farming Practices

Opportunity 1: Investment in Enabling Technologisd Infrastructure to Boost Adoption of Sustainab

e

Context and Definition

The lack of infrastructure and incentive for the farmers to shift from conventional farming is the key

adoption barrier to sustainable practices.
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In addition, the cost of implementation, risk of lower yield, and a slower return on investment (RR@#)VTMY{W,
are other challenges limiting the adoption of sustainable practices. '

Though precision technologies can overcome some challenges, the reach and awaremegsiog
technologies are limited, especially in smallholder farmers.

Farmers are under pressure to reduce costs while ensuring higher yields. The farmers are scouting for
opportunities that will aid in reducing costs. These might further limit theirntibms of adopting
sustainable practices unless these can offer similar yields at lower costs

Call to Action

Stakeholders across the whole F&B value chain realize the need to reduce the carbon footprint of
agricultural practices. However, to reach thelmar footprint goals, value chain participants need to
create due awareness and offer incentives to farmers to boost adoption.

- A good example would be FMCG vendors, such as Nestléamd) that are running awareness
and incentive programs to dritbe adoption of regenerative farming practices.

- The carbon farming concept offers incentives to farmers adopting regenerative farming practices.
It could be a good opportunity.

Investment in enabling technologies is required boost the adoption.

- For example, the setup cost of indoor commercial urban farms is significantly higher, limiting its
growth.

- Investments in thedevelopmentof energyefficient lighting systems and the infrastructure to
boost the adoption of renewable energy will make indoomfary more cosefficient and
sustainable.

- Developing more efficient soil, pest, and weather monitoring solutions is required to boost the
adoption of integrated pest management and regenerative farming practices.

Development of precision agriculture teablogies that can ensure higher yield while reducing the
cost of adoption of sustainable agricultural practices will be the future. For example, smart irrigation
solutions have been shown to reduce water usage while improving crop yield and reducingthe co
of adoption.

Opportunity 2 Value Chain Participants Need to Invest, Innovate and Pivot to Cater to Demand for
Sustainable Farming Solutions/Platforms

Context and Definition

Climate change and challenges associated with overexploitation of landthed natural resources
drive the need for agricultural practices that are not dependent on land and resources.

In addition, the push from government and ngovernment organizations will drive the adoption of
sustainable farming practices.

Farmers have iervations to make the transition, but they have started taking steps to limit their
carbon footprint globally.

For example, the use of bjmesticides, bidertilizers, andbio stimulantshas increased over the last
few years. Though the penetration betweeegions varies a lot, awareness among farmers is growing
that will impact the chemical agricultural input manufacturers.

Agricultural model is changing fastith more farms and farmers understanding the need for precision
technology to reduce input regrements while increasing yield.

At the same time, going back to natural farming practices, such as organic farming, is expected to
impact stakeholders significantly.

Call to Action
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Chemical agricultural input manufacturers are expected tcsigmificantly impacted if they do not S
innovate and pivot from their standard offering to meet the changing consumer requirements. '

Most of the vendors in the space are already responding to the changing industry trend, either through
organic orinorganic growth strategies. However, the opportunity lies to develop solutions/products
that limit the need for chemical inputs (b&imulants) or natural resources, such as water (crops with
lower water requirements), while improving overall crop yield.

Technology companies have a growth opportunity to develop solutions that cater to changing
agricultural models globallfzor example, there is a need to make indoor farms smarter to make them
cost and energyefficient, especially for developing countries

Large vertical farming companies and staps are developing integrated turnkey modular vertical
farms that combine 10T, robotics, smart sensors, and data analytics to offer highly efficient solutions.
Supplemental lighting is another area of opportyrid make operations sustainable.

Technology startips should offer an alh-one solution integrating data analytics, data management,
smart wireless sensors, and neggén communication solutions. It will help achieve higher efficiency
and precision, redcting resource need.

Opportunity 3: Focus on Increasing Affordability of Different Sustainability Approaches to Boost
Adoption

Context and Definition

In agriculture, the affordability of any solution is determined by the cost of implementation versus ROI
and crop yield.The major challenge in most regenerative farming practices is low crop yields, limiting
their adoption.

Similarly, a reduction in the use of chemical pesticides impacts crop yields. In addition, biological
solutions are relatively costly coraped to chemical counterparts.

Precision agriculture technologies enable improved utilization of limited resources to attain increased
yields from farmland. However, farmers, especially smallholder farmers in developing countries, do
not have the resourceto invest in farm management solutions and data analytics technologies.
Reducing the cost of technology platforms is required to boost adoption.

Another challenge in adoption is the lack of information shared with smallholder farmers and
insufficient supprt. It specifically limits the adoption of digital technologies.

Call to Action

Technology companies can reduce the cost of digital technologies and equipment available to farmers.
Prices of sensors have seen a significant decline in the last 5 yeaasic@ohents in technology and
the rise in competitiveness can aid in providing eeff¢ctive solutions.

Stakeholders need to scale offerings and reduce costs while increasing technology convergence to
make digital technologies more affordable and accessi#l types of farmers across all countries.

In the case of indoor farming systems, initial-sptcosts can be reduced by the scale of economies,
and operation costs can be reduced by managing labor costs and input chemical costs. The choice of
energy nix can make the systems ceasffective and more sustainable.

Several participants offer biological alternatives to chemical pesticides and fertilizers. Manufacturers
and startups should focus on solutions with similar or better crop yields at the sasteas chemical
inputs.

To drive awareness, companies and stgss should engage with farmers to share knowledge and
technical knowhow of technology integration in farming activities. Companies should demonstrate
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how technology convergence can make sirstible farming practices more efficient and increase}?m:;?wiredr{fves}
esilient nations.
ROls.

27. Pilot case with Arnika Organic Groa@nalysis of potential carbon credits emissiofha
voluntary markets

We have already explained tha&rbon programmes support carbon markets farmers in various
ways including engaging both buyers and sellers of carbon cf{edisPar. 5 Part 1).

Carbon programmes differ and it is wise to connect with providers that:

- Track sciencbasedresults and measurements

- With clearpermanenceandadditionality guidelines

- Issueshigh-quality offset creditsfor units of emission reductions or removal that have been
verified and certified.

For farmers, carbon programmes work best when there is expert guidance that can be provided by
the programme. Tlsi ensures that measures are done properly from the beginning and the right
carbon farming practices are recommended on afaem basis.

Prepurchasing of credits are also made available by providers to help with initial overheads
including disruptive blockchain infrastructure for prpurchased carbon credits designed with
institutions in mind One of them is Solid World, which &hinking the mechanics of carbon markets
with the addition of prefinancing optionsand this will all be made possible bipbtkchain and web3
technologies.

Why this introduction? Because for new developiere are (at least) challenges to face:

- Hard to finance new carbon projectdt takes years to certify credits. Even quality projects
struggle to findappropriate financing to scale their operations.

- Forward deals are illiquid asset$he ability for market participants to sell or leverage their
forward deals means it is less attractive to make them.

- Quality credits are not a commodityHigh quality creiis do not have a price signal for what
their credits are worth. Institutions struggle to identify these projects.

- Voluntary market credits diffetin price based on project charisma and potential for marketing,
project type, location,anded Sy STAGA 06Se@2yR OftAYIFI{S AYLI} OG GKI
preferences.

Voluntary markets serve as a niche for projects that are too small to warrant the administoarden
of compliance offset programs or for projects currently not covered under compliance schemes.

Probably the case of Arnika Organic Gra@igroindustrial Group Arnikes consideredhe biggest
producer and exporter of organic commodities from Ukraine, the second largest organic company in
Europe.

We are certified in accordance with international, national and private organic standards and conduct
our business in a sustainable aniinglte mitigated way.

However,because voluntary offset credits cannot be used in compliance markets, they tend to be
cheaper.

WHAT MAKES A HIQYALITY CARBON OFFSET?

The central idea behind a carbon offset is that it can substitute for GHG emissionioedubiat an
organization would have made on its own. For this to be true, the world must be at least as well off
when you use a carbon offset credit as it would have been if you had reduced your own carbon
footprint.
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2 KSy LIS2LX S G t 1 fa catbozidffsét Kr&it, théy dale freferiling o th level Ofenpoucredives
confidence one can have that the use of the credit will fulfil this basic principle. '

This concepof "environmental integrity” sounds straightforward, but it is challenging to guarantee in
practice.

Quality has two main components

- First and foremost, a quality offset credit must represent at least one metric tonne of additional,
permanent, and otherwise unclaimed CO2 emission reductions or removals.

- Second, a quality offset credit should come from activities that do not significantly contribute to
social or environmental harms.

A variety of terms are frequently used to define quality criteria for carbifsets, but thedqualitye
should be simplifiediown to five criteria. In short, qualityarbon offset credits must be associated
with GHG reductions aemovals that are:

1. Additionality: The project should not be legally required, common practice, or financially attractive
in the absence of credit reveies.

2. No overestimation CO2 emissions reduction should match the number of offset credits issued for
the project and should take account for any unintended GHG emissions caused by the project.

3. Permanence The impact of the GHG emission reduct&mould not be at risk of reversal and
should result in a permanent drop in emissions.

4. Exclusive claimEach metric ton of CO2 can only be claimed once and must include proof of the
credit retirement upon project maturation. A credit becomes an offset itement.

5. Provide additional social and environmental benefit®rojects must comply with all legal
requirements of its jurisdiction and should provide additionalbemefits in line with the UR
SDGs.

This is what we need t@mind for a business casetiwregards to Arnika Group.

Carbon Credits in Organic Farming

There is a great amount of research regarding the benefits of organic matter or soil carbon in
improving soil quality and the sustainability of balanced agriculture productivity.

Less research has been done to quantify and measure the benefits of usiagillas a carbon bank.

The consensus on the benefits of organic matter or soil carbon is far from being agreed upon. Climate
mitigation projects in the agriculture sector, particularly those focused on storing carbon in soils, are
increasingly being tietb carbon markets. But the impact of these initiatives is highly questionable.

There are numerous sources of information on carboncreldifsIA Yy A 2y 2y &2 Af Qa LJ2 G S\
carbon has mixed reviews and scientific consensus. There are those vilaeelsdil carbon is the
FdzidzNB 2F GKS LX FySiQa OfAYFGS YAGAIFIGA2yd® hiGKSI
case, the truth likely lies somewhere in between. As a consultant, | believe soil carbon in agriculture

to be a muckhneeded bol and at least a partial solution to sustainable agriculture.

Much of the farm and agriculture industry still asks the basic questions: What is carbon credit? Is there
a return on investment (ROI) for expenses incurred? How do | get started? Calnd seddits, where,

who buys them, and what are they worth? What approaches are there for entering a carbon
marketplace?

Carefully consider all marketplaces and the terms and conditions of participating. There are typically
two approaches for farmers enterg carbon markets: using aggregatoror adata manager

Aggregator
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Farmer sells entire project, control and credits to the aggregator in terms and conditions set up i@y&;redr{fves»
contract. The aggregator then has complete control over carbon credits, when tprsel and data '
shared.

Data Manager

Farmer pays a data manager to help them enter the marketplace for a fee or revenue percentage. The
farmer has not sold real interests in the projects or carbon credits. How much will the farmer actually
get seems likan important question. Some companies may have a price floor.

Many have asked if organic farming has a fit in the new wave of potential income generation on a
farm.

Organic farmers try to increase the organic and biological matter in their soil. Since soil is one of the
biggest sinks, or storage units, for carbonmistalone makes it important. Some studies claim that
organic farming does not improve soil health over conventional farming. A new study from
Northeastern University and nonprofit research organization The Organic Center (TOC), though, has
reached a diffeent conclusion: Soils from organic farms had 26% more potential forteangcarbon
storage than soils from conventional farms, along with 13% more soil organic matter.

Having consulted on organic farms and personally looked at soil samples and ftseEpll have to
report | have seen a notable change.

Another key point ishat it will take incentive funding to get enough acres involved to make any major
impact. We need technical assistance from multiple levels, from implementation oftéomgplans

to conclusive and quantitative data through monitoring and measurement. We aegafe uniform
direction so the various aggregators and data management organizations are on the same playing
field.

Therefore, arecarbon programs a good idea for organic farmers? The answer is yes.

We need healthier soils and reduced inputs where gmssiWe need sustainable farm practices to
ensure food production for years to come. We have an obligation to be better stewards of the land.

Regenerative agriculture is not a whim but a necessiye need to reduce CO2 emissions, and using
plants and farnsoils to do this makes environmental sense.

hNBFIyAO gad wSaSySNIGADPS Gad /I Nb2y CIENYAyYy3IY 2

In order to tackle down effectively the case of Arnika Group, a crucial understanding is needed.

Alternatives exist beyondonventional farming that provides various paths to achieving farm targets
three of the most popular ones ameganic, regenerative, and carbon farming

While these three approaches to land management are very often used interchangeably, there are
crucid differencesthat set them apart from each other.

Out of the three,organic agriculture has the most defined set of regulatiorstandards, and
certification processesacross different countries, with international guidelines. Apart from
regulations, it$ also largely consumdriven. Growing more conscious of the environment and human
well-being, buyers attribute health and happiness as primary reasons for choosing organic produce.

While exact regional regulations provide nuanced definitions, by ane,langanic farming can be
RSTAYSR ol aSR 2y tgsknthéticiapits.a K2 dzf Ry QG KI @S

Carrying an organic label on products and farm means that prohibited substances are avoided for crop
production, and only natural (plant or animaérived) inputs are usk The most important factor for

certified organic farms and products is the absence of substances that are chemically or industrially
manufactured.
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Beyond chemical inputs used on farmegenerative agricultural systemgrescribe diverse methods B bes
to achiee wider agreecosystem benefits. ‘

Some regenerative farming practices are:

- Low to netillage

- Cover cropping

- Crop rotations

- No or limited external inputs

- Organic inputs (no synthetic, only-dg&rm animal or planterived)
- Integrating livestock

- Agroforestry

- Incorporating local or indigenous knowledge

Regenerative farming emphasizes natural methods2 @SSNJ | gl & FNRBY 02y @Sy
become synonymous with resourgeensive procedures that deplete and disregard biological
processes.

Thee is a general consensus thagenerative farming results in restoring ecological balance in
agricultural lands These outcomes are some of the ways regenerative practices can positively
influence croplands:

- Improves soil health

- Increases soil carbon thugh carbon sequestration
- Reduces greenhouse gas emissions

- Increases biodiversity

- Maintains or improve farm productivity

- Develops farm resilience

- Reduces farm waste

There is definitely someverlap between organic, regenerative, and carbon farming

Organc focuses on the outcomeand regenerative farmingrepresentsa move from conventional
into restorative farming processes.

Carbon farming is both outcoméased and processriented. It has the primary goal of sequestering
carbon and storing that carbon ingacultural soils and vegetation. Reducing greenhouse gas
emissions can also be another goal of carbon farming.

Soils are major carbon sinks. As high levels of CO2 continue to accumulate in the atmosphere,
managing lands in a way that promotes smlrbon storage is a unique ecosystem service from
agriculture.

Carbon farming cbenefits

Consequently, improving soil carbon in farms also provides othdseoefits that are similar to
regenerative farming such as improved soil health, biodiversity, yotbdty, and resilience, to name
a few.

Profiting with carbon farming

Perhapavhat sets carbon farming apart from the other two farming systems are financial incentives
Farmers who shift to carbon farming get paid for successful soil caslegnestration that is
recognked in the form of certified carbon credits.

MRV and carbon credits
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While results can be ambiguous with regenerative agriculture, measurements in carbon farmingf?nal{»gedr{fves}
required, starting with baseline figures to understand chaniesoil carbon over time. '

Monitoring, reporting, and verification (MRV) are integral to scale carbon farming. In fact, the EU is
developing a standard framework to make the system robust.

Finding a carbon program

A carbon program provides guidance tonfeers on how they can get paid through carbon farming.
Expert services anesuallyprovided by a togtier carbon program.

From baseline measurement, monitoring, reporting, and certification; planning the right farming
practices specific to a farm, #fle way to receiving income from carbon credit buyers.

SEQUESTERING ATMOSPHERIC CARBON INTO THE SOIL THROUGH CARBON FARMING

Example of application Arnika Group and eAgronom Carbon Program

A NYAy3 Aa O2YLX S E | Y R dzy LINB Rom@iinterdst wheh the fiit@é K NR
seems uncertain.

¢ K I ( Qtds impdttant to identifya flexible program that makes participating in the Carbon Program
as hassldree as possible.

Among a few availableAgronom Carbon Programnables farmers tononetizefor carbon credits
generatal through environmentfriendly farming practices.

In principles, ompaniessuch as Arnikaan offset their carbon emissions to meet the climate goals
and support sustainable farming.

- Futureproof the farm with diversified income streams
- Richer soils

- Lower emissions

- Lower input costs

- Higher profit

- Stronger local communities

By participating in the eAgronom Carbon Progrémilka potentially can

- Improve your soil qualitg Keep more nutrients in the soil and improve water holding capacity
- Reduce the cost of inputsOptimize fuel and fertitzer use
- Get paid for the Carbon €ulits generate

The methodology to be used is fairly simple and envisage some data provision:
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Carbon program estimate i

Answer 8 questions about your practices and get an estimate on the
impact

Farm type Total farm area ©

{ Conventional v ] { ha]
Area under cereal crops © Area under spring crops ©

[ ha] [ ha]
Area under undersow % of straw left on fields (O

| J )

Area under cover crop (before sowing spring crops)

[ )

What do you do before spring crops?

[ Plough and leave as bare soil v ]

Important to remind is that @arbon removal represents omet of carbon dioxide (CO2) that has been
removed from the atmosphere for a minimum of 10 years.

After the highlevel estimation, bw does eAgronom Carbon Program warlprinciple®
1. Farmer confirms the interest to join the program by signing sagreerent.
2. eAgronom performs the initial farm carbon audit.

3. Record historical data and make a plan to add new praceééeggonom Agronomic Advisory Team
works with the farmer to develop a holistic plan with a goal to achieve the best financial resditse
carbon emissions and increase soil carbon levidis.farmer decides to go with the proposed plan or
adopt his own choice of practices.

4. New practices are implemented on the farm and recorded with eAgronom Software.

5. Calculate impaat eAgronan calculates the carbon credits generated on your farm, based on
reduced CO2 emissions and increased carbon levels in the soil.

6. Farmer receives paymeqiCredits are sold to corporate buyers and other organisations. Farmer
gets paid for the carbon créd.

Main Q&As for Arnika to consider the opportunity: \

How are carbon credits created?

Carbon credits are created when the carbon project can demonstrate it generated carbon benefits
over the baseline, and the results are verified.

What will | need to dao be eligible for carbon credit payments?

Adopt or advance at least one new carbon farming practice: adding cover crops, increasing cover crop
diversity or growth period, reducing tillage or ferdr use, or diversifying your rotation.

Experience an imease in overall carbon sequestered and reduce greenhouse gas emissions on your
farm, as determined by eAgronom using your management information.

What kind of practices would | need to change in the fafaxample list , not exhaustive)

- Adding cover cropgor the first time, extending the duration, or diversifying your mix)
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- Diversifying your crop rotation Empowered ives

Resilient nations.

- Reducing or eliminating tillage
- Reducing fertiliser (reducing N or switching to injection)

Will there be a full carbon footprint audit of my farm?

Yesthis is done bpecialists trained in carbon agronomy
What kind of information will | be required to submit?

al yFraSyYySyid LINI OGAOS AYyF2NNIGAZ2Y F2NJ o &SI NA
planting and harvest dates, fertilizer types, amés, and application dates, and tillage types and
dates, as well as information on cover crop types, dates, and planting and termination methods, and
organic amendments where applicable.

How much is a carbon credit worth?

Carbon credit price depends on pply and demand.The Aggregator or Data Manager (e.g.,
eAgronom) will target potential buyers and negotiates the price. The price depends on what the
buyers are willing to pay and on verification and administration costs.

It depends on théndividual farm situation how many CO2 offsets a farm can create. In addition, farms
save money from optirzed fertilizer and fuel useArnikawould find outits estimated earnings during
the audit.

Butputting a price on carbon credits is far from a stghitforward operation, mostly because of the
wide variety of creditsin the market and the number d&ctors influencing the price

The nature of the underlying project is one of the main factors affecting the price of the credit.
Pricing based on market dgmics

The voluntary carbon market today is primarily driven by supply and demand, regardless of the
implications to the project in terms of lorgrm viability.

Pricing based on project cost:

A costbased model takes into account the implementation casts project and is used to help
ensure the ongoing viability of projects.

TheFairtrade minimum pricing modet explained in Pai3 Part 1- is an example of how this works

in practice.
Energy efficiency Renewable energy Afforestation /
Reforestation

Revenues

Inve::;:ent Project cost Carbon cost Business

margin

Fairtrade
certification
PDD fees
Registration fees
*  Validation
Verification
Etc.
. Transferring
knowledge and
management
resoonsibilities

Management

Installations
Operation

. Transports
Maintenance
Training
Monitoring

. Transferring
knowledge and
management

resoonsibilities

. Energy
Efficiency and
Renewable
Energy: 10%

*  Afforestation/
Reforestation:

e 5%

Improved device
(cook stove,
water filter, etc.)
Electricity
produced
Expected volume
of wood

Etc.

Infrastructure
Light investment

(Computers,
tables, etc.)
Machines
Land

Etc.

= Fairtrade Minimum Price

2T
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A costbased model is a step toward ensuring projgastainability, yet it does not specifically ACCOUNtmponered ives
for the additional value these projects deliver in sustainable development. '

Pricing based on value delivered

Using a valuedriven model to set a price for carbon credits can truly account for the full
environmental, social and economic impacts of a specific projecthat is, both in emissions
reductions plus the additional development benefits that can transform lives.

What happens oncérnikahave joined the carbon program?

It will create a soisampling plan (which fields and how many samples) with a soil sampling company
for the carbon project.

Baseline soil samples will be taken from the fields that are enrolled into the project.

Relevant data and tasks (such as crop rotation, fuel & fentilise) are entered into the eAgronom
farm management software, which will report hddnikaprogress in creating Carbon Removal Units
o/ w} Qao o

Arnikawill start implementingits project (as outlined in the carbon practice plan) basedtstest
effort. Int K S S ifsRMdiceiwbich practiceis will implement.

Arnikawill have the option to also take the Carbon Consulting service from eAgronom. It wilt help
get the best results across 1) farm profitability, 2) crop yield and 3) carbon credit income.

Carbon credits can only be generated after each round of soil sampling (ewérye&ars), but certain
buyers may be willing to preourchase credits.

To sum up, enefits of adopting regenerative farming practiecesuld be:

- Higher levels of soil organic ntait.

- More nutrients in the soil for crops to grow (healthy soils capture more nutrients from your
applications).

- Potential to further optimze fertilizer use and therefore reduce costs.

- Improved water holding capacity (humidity stays in the soil for lopger

- Healthy soil is less compact.

- A carbon credit is a bonus on top of everything else.

The process of Verification & Selling Process of Carbon Credits for Carbon Offsets has been explained
through an example (LandGate) in the warp up section Part 1.
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28.Carbon Farming concept in UkraitdOW TO DEVELOP A REAL OPPORTUNITY FORoAN v
UKRAINIAN FARMER

How can the Project definitely operationalize a carbon farming concept on the basis of this study
and the opportunity with Arnika Organic Group?

Andpromote sustainable agricultural practices and responsible investments through the introduction
of an Environmental, Social and Governance (ESG) approach in organic agriculture that would
integrate carbon emission data along with other Aorancial discleure®

The proposed solution will enhance corporate climate risk management and should enable future
access to green finance.

The Project has been active in promoting the subject of carbon farming and new opportunities in this
field with agricultural prducers, andelevantpartnerships have been established to facilitate relevant
initiatives andpursuing climateesilient and lowgreenhouse gas emissions development pathways

in line withNationally Determined Contributions (NDCs)

In order tosupports he Ministry of Agrarian Policy and Food to develop a concept of carbon farming
and carbon markets Ukraine, ancstablish thebasis for degal framework for

- the transfer of Mitigatim Outcome (lefined as one ton of emission reductions or removals
measued in metric tons of carbon dioxide equivalent (C02eq) in accordance with the guidance on
methodologies and metrics pursuant to Article 4.13 of the Paris Agregnfemtuse towards
Nationally Determined Contribution achievement or fonitigation purposes other than
achievement of the NDC

- the basis for &ramework for Commercial Agreements between the Acquiring Eatitithe Entity
Authorized to Transferland

- implemening joint-agreements irine with Art. 6.2 of the Paris Agreemenitivother countries
partners

UNDP isdeveloping a concept of lowarbon agriculture, which will includproposal for state
measures to support calculation of carbon dioxide emissions in agricultural enterprises, the
introduction of lowcarbon agriculturlpractices to reduce gas emissions or absorb into the soil and
promote participation of businesses in carbon credit markets.

These measures will promote sustainable agricultural development, as well as enable farmers to
receive additional income from the sale of carbon credits markets.

Environmental integrity of the Carbon Farming concept

Minimal prindples am criteria rdevant fa ensuring the ervironmental integrity oMitigation
Outcomes for which transfer, and use are authorizae the following

- red;

- verified;

- addtional to any that would therwise ocar and

- permanent or achieved under a systehat ensures permanencenduding by appropriate
compensatiorof any material reversds,

A Mitigaion Outcome may be used withihe NOCimplementation petiod that covers its Mtage
Year and shdl originate from ativities hat:

- do not lead tcan increase in dobal emissions
- arein line with the low emission development strategy of each Party
- foster the transtion to low emission development
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- do not indude activiies based on nuclear ergyy and ava locking in carbofintensive Empowered ives

Resilient nations.

technologies or practices, not comjiale withthe achievement ofthe longterm god of theParis
Agreement
- promote enhanced climate action and safeguard against incentives for low ambition by the
- Parties involved
- mitigate the rgk of carbon leakage
- include consideration of the most conservative setting in the baseline

Carbon sales at voluntary markets

The Project will support carbon sales pilot with its partner Arnika to demonstrate benefits to farmers
as well as new opportunities when applying foarbon business models. The Project will support
making independent footprint data verification and sdaing best carbon credit sales options at
voluntary carbon market.

28.1 Operationalization

Phase I finalise voluntary ceoperation agreements with other interested countries

The Paris Agreement promotes voluntary cooperation between countries to esgheenhouse gas
emissionsUnder the Paris Agreement, the term Mitigation Outcomes (MOSs) replaces most forms of
international carbon credits. MOs generated in a country could be transferred to another country,
thereby becoming Internationally Transferredtigation Outcomes (ITMOs).

Ideally, the Phase | of the implementation would be addressed to establigtween Ukraine and

another interested partner country, for example Switzerland, or Swedeh éopegation

I ANB SYSy (s Staeient: onbifateral Cooperationunder the Article 6 of the Paris
Agreement X Ir@pMdnemtingAA NBESYSy G G2 GKS tIFNR& ! ANBSYSyilié o

Main benefits:

1. The agreement wouléhcilitate joint action to reduce greenhouse gas emissiomsll establish a
standard forinternational climate projects, respecting strict safeguards for the environment as
well as for human rights.

2. More importantly, his bilateral Agreementwill establish the legal basis for transferring
reductions of greenhouse gases between theuntry sigratories.For example, if signed between
Switzerland and Ukrainerdim 202 onwards it provides thdoundation for enhanced Swiss
investments in climate action idkraine

3. The agreementvould bemutually beneficiallUkrainewill benefit from accelerated lovearbon
development withenvironmental and social benefits and it will allow Switzerland to implement
its enhancededuction ambition, as defined in its Nationally Determined Contribution under the
Paris Agreement. The Paris Agreement sets conditionsiéointernational transfer of mitigation
outcomes. A set otriteria to ensure environmental integrity, the promotion of sustainable
development and the respect of human righitsuld bedefined in the Agreement.

4. Likewisethe avoidance of doublecounting d internationally transferred mitigation outcomes
(ITMOs) is at the heart of thbilateral Agreement At the same time, the Agreement ensures that
the investments undeArticle 6 are additional to international climate finance.

("Corresponding Adjustment" is an element in the reporting under the Paris Agreement ensuring
avoidance of double counting of ITMOs, implementing Articles 4.13, 6.2, and 13.7.b of the Paris
Agreemeny

5. Finallycommonly agreed monitoringnd verificationprocedures will ensure that the ITMOs are

real and additional to any that would otherwise occur.

Phase Z; Identify the best projectto consider (from practice, technology and soil perspective)

Carbon farming is a broad set of agricultural practiceosa variety of farm types that result in
increased storage of atmospheric carbon in the soil.
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Many of these practices are common in organic farming, regenerative agriculture, permaculture, R@@q,edrgm
other approaches to food production. When plants photosysike, they remove carbon dioxide '
from the atmosphere and store it. When they die, this carbon is either released back into the

atmosphere or it is stored for long periods of time in the soil.

Many conventional agriculture practices result in the releasé @arbon, while practices classified
under carbon farming aim to do the opposite.

Some projectave can select with farmers in Ukraimelude:

1 Leftover biomass is returned to the soil as mulch after harvest instead of being removed or burned.

1 Conventionatillage practices are replaced by conservation tillage, no till, and/or mulch farming.

T Cover crops are grown during the-st#ason instead of leaving croplands bare.

1 Continuous monocultures are replaced by high diversity crop rotations and integratednfarmi
practices.

1 Intensive use of chemical fertilizers is replaced by integrated nutrient management and precision
farming.

1 Intensive cropping is replaced by croplands integrated with trees and livestock.

1 Surface flood irrigation is replaced by drip, furraw subirrigation.

1 The indiscriminate use of pesticides is replaced by integrated pest management techniques.

I Marginal and degraded soils are restored to their natural states instead of being used as cropland.

Many of these practices can be used in combination with one another or applied one at a time.

Almost all croplands can be improved with these practices and more. We have the science and
technology; the real barriers to changing our agricultural systemeaomomic, social, and political
barriers.

Group Miti gation adions

CGonversion of aralle land to grass$and to sequester SOC

New agroforestry
Land Use

Wetland/p eatland consenation/restoration

Woodland planting

Preventing deforestation and removal of farmland trees

Management of existing woodland, hedgerows, woody buffer strips and
farmland trees

Improved crop rotations

Realuced and minimum tillage

Crodand Management Leaving crop residues on the il surface

Geasing to burn crop residues and vegettion

Useof cover/catchcrops

Livestock health management

Useof sexed seran for breeding dairy replacernents
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Clhoosing breeds with lower methane emissbns Restientadors

Livestock Management

Feed additives for ruminant diets

Optimisedfeeding grategies for livestock

Soil and nutrient management plans

Nutrient and Sl Improved nitrogen efficiency

management

Biological Nfixation in rotations and in grassmixes

Improved on-farm energy efficiency

Phase 3 Determine if the economics are right fdhe farmer

Costs and potential revenue will vary between carbon farming projearsd depend on the size,
location, and complexity of your project.

Costs to running a carbon farming project

A carborfarming project involves costs incurred at different stages:

w tfFyyAy3a IyR SaidlofAakKYSyd Oz2zada o6AyOfdzZRAy3 LI
w hy3a2Ay3a LINRB2SOG O2YLX AILFLYOS YR YIFAYUSYylFyOST NJ
w ¢KS Oz2ald 2F @2daANJ GAYS NHzyyAy3d GKS LINR2SO

w ¢KS 2LIRNIdzyAde O02aid 2F GKS fFyR dzaASR o0& GKS |

Potential revenue

The direct revenue from participating carbon marketslepends orhow manycreditsthe project
generates, and at what price thesee sold. Indirect revenue may be generated trghumproved
agricultural productivity.

The number of carbon credits a project can generate depends on the method used, and a number of
other factors including location, soil type and rainfall.

Estimating carbon potential

Online tools are available to help estimate the carbon sequestration potentidlegbroject Also,
there are consultants who can do an independent carbon assessment using these and other tools.

It is possible to sell carbon credits to ta@untary(non-ERF) market, subject to the requiremeatsd
methodologies of carbon schemes, such as Verified Carbon Standard or Gold Standard.

Carbon farming ctvenefits

A carbon farming project can also deliver a range of additional, positive beneft€ci2Sy STA G a ¢ T2
the farm. The cebenefits generated will depend on the type of carbon farming activities and the
nature of your farming enterprise. Farm-benefits include:

1 improving soil quality

1 providing habitat for birds, pollinators, and other wifdl

1 providing shade and windbreaks to protect stock

1 alleviating dryland salinity through water table effects

1 improving fertilizer use efficiency

1 improving the amenity and aesthetics of the local environnhent
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It means understandingrhichfunding streamgif any) areavailable

In European UnionCarbon farming initiatives can be financed via the Common Agricultural Policy,
other public funding instruments such as State aid, private intstlinked to carbon markets, or
through a combination of these funding options.

The Commission also offers financial support for pilot initiatives on carbon farming through the LIFE
programmeand the European Regional Development Fund, among others.

LIFE Carbon Farming Scheme (LIFE programme)

The goal of the project is to identify and accelerate the development and adoption of novel incentives
for carbon sequestration and the increase and maintenance of the organic carbon stock in soil and
biomass in Ewpe. With the aim of promoting a weflinctioning voluntary carbon market, the project

will uncover the key factors in supply and demand measures to invite the private sector to accelerate
climate action. The results of the project will feed into the depehent of the EU agricultural and
climate policies.

INTERREG Carbon Farming project (European Regional Development Fund)

The project aims at mitigating climate change whilst improving agricultural soils, by implementing
carbon sequestration techniques ohe farm. It focuses not only on carbon sequestration, but also
facilitates collaboration between farmers and interested partiesaimd outside the food chain.

Ukranian concept

One factor that distinguishes carbdrased farming schemes from the mosell-establishedresult
based biodiversity schemes is the potential for the scheme tiubéed by the carbon market.

The majority of the noREU schemes derive their funding from the ability to sell carbon credits
either the compliance or voluntary méets. Credits are issued by a registry aftbe results are
monitored and verified. The credits can be sold either as fungblissions offset credits or (nen
tradeable) emissions reduction certificates.

These funding methods have the obvious bendfitt the costs of mitigation arborne by a party
other than the scheme designer and operatog(gby credit/certificate buyers).

Switzerland, among few others, could be a partner also for funding purposes.
Why?

Peru, Ghana, Senegal, Georgia, Vanuathg Bominica each signed carbon trading plans with
Switzerland that will provide frameworks for them to produce verifiable carbon reduction credits that
the Swiss will purchase and use as part of meeting their emissions reduction obligations under their
nationally determined contribution (NDC). Some of the agreements were signed prior to COP26, and
others were inked at the climate meeting.

The use of these creditsin which carbon reduction is carried out in a leasst manner anywhere in

the world and therused to offset emissions generated somewhere elseuld remove an additional

5 billion metric tons/year of CO2 by 2030, according to a study from the International Emissions
Trading Association (IETA).

Switzerland's program

Switzerland's NDCupdated in September2021, makes an explicit connection between its
environmental goals and the use of Article 6 credits.

The country raised its commitment to reducing GHG emissions "by at least 50%" below 1990 levels by
2030 and net zero by 2050. It alsates that "internationally transferred mitigation outcomes (ITMOS)
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from cooperation with Article 6 of the Paris Agreement will partly be used." By law, Switzerland Iim'fzte;ldfredr{fves
itself to using ITMOs for no more than 25% of its GHG cuts, and it also comtuitisthg offsets to '
compensate for the emissions of imported goods, which countries typically do not consider part of
their NDC.

The nations generating credits are known #&arisferring countrie$ because they are transferring
carbon reduction credits tanother nation.Ukraine, in case, would be one of them.

The agreements signed by the parties demonstrate that the Article 6.2 framework can be enacted and
operated in a transparent way.

The Paris Agreement laid out a model in Article 6.2 Wiatinecan adopt, and Switzerland made it
clear several years ago that it would pursue bilateral agreements on the Article 6 principles. It's the
first country to run with that model and actuallygsi agreements, bufapan and Sweden have
announced intentions to set up programs along similar lines.

Countriedike Ukrainewill need longterm cooperation on emissions reductions, regardless of Article
6. There is enough guidance in Article 6.2 alreadyl the Swiss example is a manifestation of that
fact.

Principles to follow

The singlemost important aspect of the Swiss deals is that they have safeguards to ensure that
credits are not doublecounted. In other words, after a credit igenerated and transferred to
Switzerland, it will be retired by both countries and cannot be used agfiould there be any
evidence of doubleounting or other violations, Switzerland will not be able to claim any emissions
reductions.

Many nongovernmeral organizations support these types of voluntary carbon market programs, but
they are wary about how they are managéd addition to avoidance of doubleounting,there are
(at least)three other principles by which these programs must be guided:

1. Using arbon markets to further mitigation goals should only happen once the buyer country has
an NDC that is aligned with the id&gree trajectory

2. These transactions would likely lead to cost savings for the buyer country. These savings must be
reinvested in émate action

3. These bilateral agreements must observe the highest social and environmental standards in all of
the host countries ... and get credits only from highly valuable prajects

Partnerships

It is not always possible to develop the full rangénefitutional capacities needed wesign and run a

successful scheme within one organisation, and most of the schesuiesved have beedeveloped

by partnerships.

Projects aimed at setting up a resbiased carbon farming schemes should seekvolveseveral

parties that fulfil complementary roles:

1 an organisation that takes responsibility of the overall coordination of the project;

T an advisory branch that recruits farmers and accompanies them in developimgahagement
strategy for their farm;

1 an auditing / monitoring branch that takes the samples and monitors the results;

1 a scientific partner that provides guidance on the use of appropriate sampiatgcols and
supporting potential estimates;

T one or more funding partners that provide fumdj for project development, andepending on
the payment scheme, also the financing for farm payments;

i FROA&A2NE LI NIASA (G2 GKS LINRP2SOG siakehdder§El Y LI ST

Phase 5 Developing and running the MRV system
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Developing and running the MRV system is likely to be the biggest single cosidalt-hased carbon By s
farming scheme. The greater the degree of precision requiredgteater the cost is likely to be. '

Developing a system of MRV from scratch caodstly, depending on themount of research needed.
If no proven indicators exist, then there is also a risk that will not be possible. In these cases, it
would be sensible to keep open tipessibility ofdeveloping an actiofbased scheme instead.

Monitoring, reporting, and auditing are all likely to require substantial funttimgughout the life of
the scheme. If an external verifying authority is involved inrtfaudit, then their costs also need to
be considered.

As an example, the costs of compliance with the Gold Standard sgséethe following (indicative):

Item Amount Conments
Methodology approval (new €50,000 Talesabout 5 months
method

Methodology (existing mehod, | €7,500 Takesabout 2 months

previously goproved elsewhere)

Certification (deskreview) €5,000

Certification (audit) € 0-40,000

Verificaion € 0-40,000 Required within two yearsof the
start of the project and then every

Veificaion review €1,500 fiveyears

Registry ¢ opening account €1,000

Registry - charge per credit sold €0.30

The requirements for fungible emissions offset credits are extremely stringent. The Wold
SandardQ offset management g/stem, for example, requires scheme developersto first have
their methodology goproved , then obtain a scheme cetification from an independent reviewer
and finally to suomit to regular cycles of third-party verification.

The requirements for voluntary emission reduction credits can be rather less stringent. The
requirements for private company supply chain and publicly funded schemes are atthe discretion
of the body developing the scheme, but are usually rather more relaxed.

Geerally, it canbe concluded that MRV requirements ae higher the greater the distancebetween
the regulator of cabon removals/reductions (the scheme administrator) and the user (the
purchaser or funder).
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Other set-up costs

Apart from the cost of developing and testing the MRV system and recruiting and paying the
development team, there are many other aspects of scheme development that will need to be
budgeted for.

T baseline setting;

i training; publicity and media management;

I production of guidance material, handbooks and manuals for thms#icipating inand

running the scheme.

For larger schemes with complgystem of crosshecks and land eligibility rules, bespoke IT systems
may be neededo run them.
The development costs of such systems can be very higth®jfiegsystems are aviible, but great
care is needed when assessing their suitability foaicular scheme.

Other running costs
The most obvious running cost is that of rewarding farmers for the GHG emissioations or
carbon sequestration that they achieve througleithmanagement.

Thecost of the management, and hence the cost of the reward, can vary greatly s@ta forms
of carbon farming, especially those focusing on resource efficienapmovements to livestock
management, there may be productivity benefasad the additional cost may be small, or even
negative. In other cases, it can be substantial.

Peatland rewetting and restoration is an example. Peatland restoration costs dsifgnificantly
0SG6SSy GUKS NBadG2N} GA2Yy 2 ¥Fondeleiide)yard lowland peatlandR o | NP
OF NPdzyR ecZHNnAKKFOZ odzi FFNYSNBER Yl & &dzZFtd3oSNI I 02y
especially if the ravetting makes the land ineligible for dirggayments.

Aside from payments to farmers, staff cosand the cost of contractors are also likédy be

substantial. Finally, there are likely to be other ongoing costs including thos@rainistration, IT
and communication.

Supply chain financing or value chain financing

Opportunities to apply this type of financing arise whecoanmercial organisationusually in the
food processing or retailing sectors, wants to take measures to redineecarbon footprint of its
products

Some of the GHG emissions comprising loatpNA y i ¢Aff | NAAaS RANBOGEe& 7
activities, but other emissions wdrise indirectly from the actions of its suppliers (e.g. farmers). The



74

fR
V(

=~<

A\ 74

United Nations Development Programme .-
latter ared 2 YSGAYSE NBFSNNBR G2 Fa | O02YLI fi@nlg Aol IS

Resilient nations.

scheme for its suppliers is one way for the organisation to reduce its cefdagprint.
An example is thexample is the Coop support programme for agroforestrgwitzerland.

This scheme has been set up by the Swiss food retailer Cargtnirage agriculturddusinesses in
its supply chain to plant and care for trees on their arable pastureland. The focus is on timber
and wild fruit trees (e.g. walnut, oak, wild peand sweet chestnut) that can be planted in
combination with standat fruit trees.

Participating farmers receive free advice on the choice, location, and regular caretoédg¢heand
receive a payment of CHF 75 per tree (for a minimum of 20 treefspe). Payments are additional
to any other form of agricultural suppor

The aim is to provide emission reductions of 4,500 t CO2/yr over 50 years, whiakcanted
exclusively to the Coop climate protection project. It uses the independgntimatefoundation to
validate commitments made and provide oversight.

Combning different sources of financing

; s In-kind expert
Even if the aim is to develop a scheme that, once TG Research

set up, can be funded from the sabé carbon committees RISSISIITES
credits, it may be necessary to consider multiple -‘
sources of funding to covell costs. In particular, g . . .

covering upfront development costs ma gg;aeﬁsn‘:ﬂ“s : Carbon
require additional sources of fundingas these [EEVEEIEIIN - . [l market

can be significant. foundations | income
This could be a schem#g

Phase 6 Establishing the payment
At this point, it is fundamental to understartbw payments can be determlned and looks especially
at the extent to whichpayments may be influenced by the-benefits that a carbon farmingcheme
produces.

Most schemes analysed in this study generate income through selling the acheewisgion
reductions/removal enhancements (credits worth one metric tonne of carloboxide equivalent
mtCO2q). The prices obtained can be determined by markets traeiugh negotiation or fixed in
advance.

Market-based reward determination

The price that projeicdevelopers can attain varies greatly. As already mentiomb@ther credits are
sold in compliance or voluntary markets has a major impadherprices. In addition, the expected
rise in demand for carbon removals framternational airlines aftethe recognition of REDDend
similar approaches in théarbon Offsetting and Reduction Scheme for International Aviation (CORSIA)
will certainly have an impact on prices.

In 2019, prices for Land Use and Forestry cradithe voluntary markets rangeddm USD 0.5 to
more than USD 50 per mtCO2eq wéh average price of USD 4.3 per mtCOZ2eq. In total, global
issuance of credits in thEorest and Land Use segment amounted to 159 million. 08® most
relevantcompliance markets for the schemegluded in his study however achieved carbon prices
betweenUSD 6 and USD 13 petCO2eq.

The prices obtained in the compliance market will depend to a significant extent obalhece
between supply and demand. National and regional governments and suprandtiogi@ssuchas

the EUhavea key rolein determiningthis balance througlthe compliance requirements that they
impose on organisations operating within thawuthority. Policy makers can either decide to impose
stronger caps or change thgercentage of abwance that can be offset. Market participants are
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typically onlyallowed to offset a certain share of their allowance, as most policy makers woutd lik%’;‘,-’ﬁ!ﬁfff,ﬁ,fi
encourage them to reduce their own emissions, as well as buying offsets.

Imposing a stronger cagn emissions but maintaining or increasing the percentagecan be offset,

should have the effect of increasing the market price of cartyedits on the compliance market.

The prices obtained on voluntary markets have been much lower thacoorpliance markets, but
there is more opportunity to boost both demand and pridgsfactoring in cebenefits.

The research done for this study suggests that for many types of-fegsitd carbofarming schemes,
markets alone are unlikely to generateffatient returns to fullyreward farmers and cover the cost of
project development.

In most schemes that aim to sell carbon credits in the markets, the scheme shailddual farmers
from at least some of the complexities of carbon credit trading.

Three approaches have been found in schemes focussing on peatland restoraticewagiting and
maintaining and enhancing SOC in mineral spdsh@ps the most promising options for Ukraine

Scheme platformg The scheme operates an exclusive sale platform, sellingredits generated
from different projects to different customers. This approach is ubgdMoor Futures, which
assembles batches of credits from individual peatlegtoration projects and ofirs them for sale
at a price reflecting the cost of deliveigr that project.

Intermediary drivenc Individual project developers or credit dfikers help tadevelop the project
and cover early phase costs, while securing the mandate andtagharke and sell credits when
these are issued. In this decentralised system sitieeme may operate a registry to help keep track
of the credits, but the responsibiliipr ensuring their integrity is delegated. This approach has been
used by thanax.moor and Patland Code schemes.

Exchange based Under this approach, project developers from different schemss a central
registry and issuer to keep track of uniquely identified credits, whictbeanaded between buyers.
This approach is applied by the Gre@eal scheme in th&letherlands and allows for aggregation
and selling of credits from many differesgctors alongside peatland restoration.

Model BExamples Strengths Weaknesses
Sdeme MoorFutures  If demand is strong, thisallows Only one marketing channel and weak pricing
platform for better pricepremium. Also, influence.
for farmersanall- serving
scheme organization eases Would not meet VCS (DM, J or BJ-ET Sstandards
administration and reduces for independency. Difficult to grow scheme asit is
transaction costs. entirely dependent on willing and able experts.
Intermediary Peatland Hexible setup, with reduced Almost all landownerswill haveto contract
driven Gode and centralized costsof operatingthe advise's,developersand manage thiswork. More
max.moor scheme. Model creates contracts and legal arrangements are necessary.
opportunitiesfor
experts and businesses, thus it is
eager to scae and grow.




Ifg“'\\
=

United Nations Development Programme
(BRI
Empowered lives.
Bxchange The Dutch Transparent price ®ttingand Limited or no opportunity to ensure price Resilient nations.
based Green Deal national level cost effectiveness.  premium for co- benefits. Typical peatland credit
scheme Performsbetter withincreasng  developmentcostlevels cannot compete with
scdeand dlowsfor transpaent  Energy Hficiencyor other industrial credits.
pricesetting. Depending on scheme and exchangerules,

project aggregation maybe difficult and create
costly project preparation, including contracts
and legal arrangemerts.

Non-market-based reward determinatiorg reverse auctions

For resultbased carbon farming, the distinction between market and -nwarket schemes is not
entirely clear, as all such schemes involve a reward given in retuendefined product.

However, inthis context, it is taken to mean cases whegm@vernments or other public bodies are
directly purchasing carbon credits (e.g.m@et national emission reduction targets).

One approach sometimes taken to determine the rewards payable to farménsough reverse
auction which allows governments or regulators to purchase Gd@uestration/reductions at the
lowest price.

A problem found with this approach in other contexts is that encouraging competition

on price alone can lead those bidding to tak®rt cuts on quality, so it is importatitat bids are only
accepted from projects that can demonstrate that their protocoiset the required standard to
ensure the integrity of their credits and the absencaefative externalities.

Payments based onosts

An alternative approach is to determine the level of reward based on costs.

The EUenvironmental land management payments made through the CAP have beersiegtthe
principle that payments to farmers should cover the costs they incur anthaogne they forgo (or their
2LIR NI dzyAGe O2aidav IignRactiorcygstsA y Of dzZRS G KS FI NYSNRa
This method of determining payments is accepted by the Worddle Organisation (WTO) as Aoade
distorting and so qualifies the payments madet W3 NB 8ey thedstate Bid rdisé. Considerable
flexibility is possible whedetermining payments using this method. In the case of CAP +esséd
payments,the level of reward can be based on assumed cost of achieving a specific level of result
indicator, while considering MRV costs borne by the farmer as transaction costs.

The CAP is an obvious source of-nagrket funding for resulbased (and actiobased)carbonfarming
schemes.

29.WRAP UP CARBON FARMING CONCE®dtland case/example
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Effectiveness
- Progress towards
objective
- Farmer uptake
- Carbon credits

- Peatland restored
gnd rewetted (ha)

Practical
feasibility

- Efforts needed
- Opportunities
- Obstacles.

The design of the scheme is likely to be the most crucial factor in securingetaihing farmer

participation.
Flexibility isamajocJ2 G Sy G A I €

I RO ybéasedséened UrlikeluzhtBb@sedNS & dzf
schemesthere is no need tepecify the actions that farmers should and should not be takiog,
is there a need for intrusive systems of control and verification of these actions.

However, if exante rewards are also to be offered, this will involve some depaftora a pure

resut-based approach.

Features of a resulbased carbon farming scheme to encourage and retain farmer participation

Early reaognition of efforts. It takes along time before results canbe verified. For this reason,
it isimportant to recognize, and award, the efforts madeby the farmers. The scheme sould
reward farmers not only for concrete results, but alsofor taking the decision to change
towardsenhancedagii-environmental pradices, aswell asfor the adions and management
changes before the desired end result canbe verified.

Smple plansand agreements. Plans prepared agpart of contracs with farmers should be
visual and Smple, relevant, and compelling

Smple reporting requirements. Reporting hould not be anexcess$ve adninistrative burden
for the farmers, though they should have ssmeinvolvement in it.

and wider sustainahility results.

Hexibility of approach. Gving farmersthe freedam to choosethe most appropriate
management and changes of pradice when deciding how to reachagreed dimate mitigation

Free advice. Free acessto advi®ry servicedrom anauthoritative and trusted advise, but this
must be advicenot direction. The farmer must still feel in charge.
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will not prejudice other formsof agricultural sipport or put them in breachof any rules or
regulations.

Systemsthat reinforcetrust and reliability. Any system of penalties that is necessaryto ensure
compliance and prevent abuseof the scheme needsto be seen to be fair and to be fairly
applied. An appeal scheme maybe needed to resolve disputes. Administrative sysemsalso
need to be robust and reliable, ensuring that farmersreceve timely and acarate payments.

Learning from existing projects and methodologies:

1. Overcoming farmer resistance adopting new agroforestry

2. Improving policy awareness of the significance of existing, traditioagroforestry systems

3. Improving institutional ceoperation on policy anccapacity to support thedevelopment of
agroforestry

4. Learning from existing projectscheme designers should draw on experiefioen ongoing

initiatives and projectg¢e.g., UNDP in Ghana?)

Eligibility

Farmer engagement and advisory support

Additionality

Result indicators

Reward

10. Governance

©0NOU

SUMMARY¥ Recommended scheme for maintaining and enhancing SOC in Mineral Soils \

Objective Incentivise increases in SOC stocks while ensuring that the overatiaBtice is improved
as well.

Scale/coveragearable land, grassland, horticultural use, or permanent cropargntype of farm,
with the provision that all applicable land on the farm is includetthénscheme.

Climate actionsactions that maintain anéhcrease SOC levels and benefit Be#lth

Overarching considerationg1) the selection of monitoring, reporting andluation (MRV) approach
(measurement or estimate) and (2) the acceptable levelnvironmental uncertainty.

Scheme types and governancexisting schemes can be grouped in four nigies:

1. Scheme where farmers are offered a menu of measures from which to cliowsehere payments

are calculated based on the expected result of theasure rather than the some foregone or
additional costs. At the sarteme, monitoring of SOC levels is done on a subsample of farms so that
the overall project impact and measure impact can be estimated. Thisdsr@ingby-doing approach,
where experience is gathered on réisuaspects.

2. Hybrid scheme: where farmers are paidfupnt with a guaranteed paymen thus acting similarly
to an actionbased payment), the monitoring is doneragular intervals, and the farmers receive a
top-up at the end of thecommitment peria which rewards the difference between the upfront
paymentand the total result.

3. Certified credits or pure resdiased schemes: where farmers are paid sdialythe measured or
estimated result in changes in SOC levels on groskbasis.

4. Compny efforts as part of reducing carbon footprint in supply chains

The governancand MRV requirements/ary across these schemes.
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Monitoring, reporting and valuation (MRV)Earmlevel monitoring quantifieemprovements in SOC S
levels (tCO2eq) as a minimymechanisms should demonstratgeps taken to quantify the full GHG '
balance associated with soil management (GG emissions associated with tillage or fertiliser

application are accounted for) sin€&OC sequestration also has an emission componéft to
Typical project steps include:

Step 1 Baseline level of SOC on the farm is established via sampling aadifatation that is
sufficiently robust. There is strong preference for sampding where calculation approaches are
used, theseshould be robustly grounttothed;

Step 2 Farm advisers/consultants assist farmers to identify managemesitons to
maintain/enhance SOC levels and develop a SOC managstragagy for the project period as
a minimum;

Step 3 Farmers implement the acdis and keep records;

Step 4 Farms are visited by farm advisers in selected intervals (a minimum one time during the
project); a second sampling is conducted; an evaluatistussion takes place to adjust
management if needed; a payment is issulgphendng on the sequestration that has occurred;

or a second guarantgeayment is issued;

Step 5 At the end of the project duration, a final measurement takes place;

Step 6 Farmer commits to maintaining the levels for a minimum of 5 years after receiving the
last payment. To buffer against short commitment periatiscounting and buffers are applied.
Schemes should strive to increase ttmmmitment period to at least 1Q 15 years and include
robust buffers.

Rewards:Cl NY SNBE I NB NB g N& Hmne of Bequesteteddarboid lanas thdy ¢ LI
meet eligibility criteria. To reduce the risk for farmers and increasedtes of uptake, a hybrid model

may be necessary, whereby farmers are paidnfiamagement changes topped up with a bonus for
amount d t CO2eq sequestered.

Design principlesi)reduce MRV costshile maintaining robustness (2hift costsaway from farmers
(to maximise farmer uptake and decrease overall scheme colajningby-doing through
refinement of MRV as improved or more casticient methods become available.
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