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Climate Markets and Infrastructure for Decentralized Systems

» Paris Agreement allows for the creation of climate markets with differences in governance
rules, and operate under different technological systems.

» Several countries are developing databases and country-level or national registries for
participation in climate markets under Article 6; the sophistication of systems ranges from
spreadsheets to full-fledged registry systems.

> Other countries are likely to collaborate through regional or centralized registries that

currently exist under the UNFCCC’s Clean Development Mechanism and voluntary standards
(e.g., Gold Standard, Verra).

» Differences in systems can constrain market integration and scalability and add to the
complexity of conducting transactions.

»There is a need to explore new architecture for transfer of climate assets across systems
while ensuring integrity of trades and avoiding double counting.
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The World Bank’s Role

The World Bank’s climate change activities are focusing on:

> Piloting options to contribute to Paris Agreement Rulebook discussions and demonstrate
opportunities and challenges.

»Building client capacities, including on emerging technologies.
> Supporting alignment of investments with Paris Agreement goals

» Enhancing international cooperation and collaboration.

» Consistent with the World Bank’s role in piloting and testing development solutions and the
bottom-up ethos of the Paris Agreement, there is value in demonstrating a decentralized

iInformation technology approach to connect climate markets systems. This is being done through
the Climate Warehouse program.
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The Climate Warehouse program

Create enabling environment, inform development of regulatory framework, and develop
common and efficient market infrastructure and associated governance arrangements

Design globally

Create mitigation :
connected infrastructure

outcomes

Facilitate demand by
reducing buyer risk

Assist client countries to develop strategies, policies and institutional arrangement for using
markets to increase investments and private sector contribution to the implementation and
ambition of NDCs




See Climate Warehouse video at:


https://vimeo.com/376617339

Objectives of the Climate Warehouse infrastructure development

* Explore how the Climate
Warehouse meta-registry
concept can track Mitigation
Outcomes and avoid double
counting

* Through learning-by-doing,
test the utility of blockchain as
the underpinning technology
for the Climate Warehouse
meta-registry
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 Utilizing the simulation as a

backdrop, identify potential
prerequisites and requirements
for designing future climate
market integrations to support
the implementation of Paris
Agreement Article 6.2
objectives

Jointly explore the modalities
for connecting heterogeneous
registry and database systems
from different countries and
institutions

* |dentify options to prepare in-

country/national/institutional
climate markets infrastructure
to deliver on the commitments

under the Paris Agreement

|dentify options for connecting
systems and surfacing public
information on Mitigation
Outcomes

Share knowledge and insights
to better understand the
potential of blockchain




Statistics and Facts of the Climate Warehouse simulation

Participants:

izati i ' 550,000
5 organizations 11 Registered 218 Projects 1367 Total Unit

4 Continents Users Records Total Blocks
4 Nodes

Average Block Creation
Transaction Time Period
4 Seconds 2 Seconds

577 Project 3705 Unit

Transactions Transactions

Proof of S VPN Private Ethereum
Authority cCure Network

Note: Transaction here does not refer to carbon market transactions, but blockchain transactions. Each transaction refers to data additions on the blockchain.
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Simulation Results and Lessons Learned

» The decentralized blockchain meta-registry system can provide an inclusive platform to connect
different country and institutional registry systems and can enhance transparency

»Joint learning between the World Bank and partners was a valuable experience and enhanced
understanding of the requirements for an operational Climate Warehouse meta-registry.

> Sufficient time needs to be given to onboard partners. This includes putting legal agreements in
place and for partners to coordinate internal resources, such as information technology staff or
consultants needed to integrate systems and test functionalities.

> The system should support data analysis and different ways of using data, and user experience
and data visualization will be important.

> All partners indicated interest in participating in possible further development phases, including
potentially hosting a node to connect with the Climate Warehouse in the future, given adequate
time and resources.
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Next Steps

» The World Bank plans to expand testing to additional partners to gain further
experience and learning.

» Moving forward, the World Bank hopes to continue to facilitate regular exchange with
Governments, the private sector and other expert groups to explore opportunities to
leverage emerging technologies for post-2020 climate markets.
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Additional slides

For more information contact:
Stephanie Rogers: srogers@worldbank.org

Rahel Chi Kui Mok: rmok@worldbank.org
Chandra Shekhar Sinha: csinha@worldbank.org
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Simulation of Blockchain
Meta-Registry



Meta-Registry: Opportunities for Blockchain Technology

> In 2018, the World Bank published “Blockchain and emerging digital technologies for
enhancing post-2020 climate markets.”

-~ World Bank’s Technology & Innovation Lab also prototyped a meta-registry using
blockchain technology to connect heterogeneous systems.

> The prototype and viability report indicate a promising application of this emerging
technology to address key concerns in decentralized climate markets. The advantages
of blockchain over other options are as follows:

* Blockchain provides capabilities to increase transparency and trustworthiness of data recording,
reducing the risk of double counting.

* The decentralized and immutable nature of a blockchain-based system provides redundancy and

resilience against attacks. Its architecture ensures confidence that information contained in the system
can’t be tampered with.

* Blockchain ensures that assets can be traceable from their origin through to their eventual retirement.
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World Bank’s Experience with Blockchain Technology

» The Technology & Innovation Lab is
at the forefront of testing blockchain
technology on a wide range of use

cases, including climate markets. WORLD BANK GROUP

Information and Technology Solutions

Technology 8

» Established in June 2017, the Lab has
explored blockchain’s application to
health and agriculture supply chains,
payments and financial inclusion,
education, and carbon markets
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»The Lab’s team includes IT specialists

who can prototype and test blockchain- CKCHA“N '
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based systems to foster learning and
knowledge sharing in a safe, lab
environment.

) = p % TRADE AT ALLOWS 0% To DO
=157 /A NEW THINGS
WGIT ] CHNOLO@FES . THE BORDER ¥ .
ke AT T'@zrm:t‘ o D
NEED MoRE Tecw

LE@NIE sur paocass i Te
PHARMA ~ e

LEARNING' SUPPLY CHAIN

& VIS BILTy

(@ EACH STEP of tha

P\?&A@TIICE :

g&’

Innovation Lab

V

D @ vorsssscon

-2 ."‘S. Warehouse

Climate




Climate Warehouse



Climate Warehouse Ecosystem

Countrv-Level Emission reductions from
DataI;lases identified projects across _ Energy
fl el : countries are quantified, Wind Solar PV efficiency
Reflect pipeline o MRV’d, and independently project in project in projectin
potential projects assessed Country A Sl =" Country C
Country A Regi Country B Registry | Country C -

Registry 2
(e.g., National
Registry Country B)

Country or Emission reductions are Registry 1
Institutional issued in a country or (e.g. Chile Ministry

Registries institutional registry and of Energy Registry)

Include issued MOs may move to a different
registry

Registry 3

(e.g., CDM Registry)

1) Establishes a peer-to-peer
communication protocol to connect
decentralized systems and mirror public

Warehouse
information from existing registries;

Meta-Registry . A Climate
Connects systems to ¥ ﬁﬁfrrin%‘isfyr%22?5?55@‘.’5,"f’cfﬁa‘ifff © 07 o X WarehOuse

reflect information on scale, tCOZ2e, etc.); and
all MOs 3) Records status changes of MOs (e.g.,
use, retirement, transfer).
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User Interface

Climate Warehouse Simulation Projects Add Project Upload Spreadsheet

| World Bank || Log Off

_Project List -.’giq Warehouse
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Use thise.age to view and filter projects
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Filters Projects Units

Project Type La Mina Hydropower Plant Chile | Project Id: 1554 10000 tonCO?2
¥ default

@ A/R Project Id:1554 | Project Type:Energy (renewable/non-renewable) | Project Status:Registered Unit of Measure:tonCO2

@ BIOGAS_HEAT Project Entities:Colbun S.A. Uniit Type:VCU

¥ ENERGY EFFICIENCY DOMESTIC Country:Chile | Location:Maule Region Vintage Start:2018-01-01T00:00:00.000Z

« SOLAR_THERMAL_ELECTRICITY

« WIND

¥ SMALL_LOW_IMPACT_HYDRO

« BIOGAS_ELECTRICITY

¢ BIOMASS_OR_LIQUID_BIOFUEL_HEAT
¥ Cook Stoves

¥ Energy (renewable/non-renewable)
v

Renewable Energy

Sector:San Clemente

Project Link:
https://www.vcsprojectdatabase.org/#/project_details/1554
Estimated Annual Reductions:97535

Added by:

Blockchain Key:
0x4876ad90fedebebad3a066ca8b2114f529bf8cebabdb5992cd922acfcfeb4068

Solar Home Lighting Systems Programme Chile | RAMSE

Project Id:RAMSE2 | Project Type:Test | Project Status:Test

Vintage End:2018-01-31T700:00:00.000Z

Serial Number Block:123456789

Unit Status Date:2019-11-03T00:00:00.000Z

Unit Status:VCU

Standards Version:4.0

Verification Date:2019-10-21T00:00:00.000Z

Additional Assestment:N/A

Covered by NDC:Yes

Auth Letter for Transfer:

Blockchain Key:0xf448e1bcfe82423d457e26¢c2eb3f7e70d73ce39b2269d7ae3bc80984b0ff660b

Project Entities: Project Id: 1554 10000
Country:Chile | Location: Unit of M
- nit of Measure:
Cou ntry Sector:default T
nit Type:

Project Link:

¥ Mexico : Vintage Start:2019-10-01T00:00:00.000Z

) Estimated Annual Reductions:0 .

¥ Indonesia Vintage End:2019-11-30T00:00:00.000Z

Added by:

¥/ Cambodia

la(s

Serial Number Block:SNSNSNSNS
“* St 22017 "T00:p° Z
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Simulation Limitations

»The entire simulation, including the drafting and signing of collaboration agreements was
limited to a 12 week time period. This left two weeks for the actual simulation with partners.

> Three out of four of participants opted to use the Excel integration option. One participant used
the node integration approach.

»Information uploaded into the Climate Warehouse was a combination of active and historical
records.

»Integration with partners during the simulation was only to surface data into the Climate
Warehouse. Partners did not build integrations to sync record changes into their own systems.

» The simulation did not address the suitability of potentially complementary technologies, such
as artificial intelligence and machine learning (e.g., to identify potential duplicate data or other
errors).
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