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1 D2.4 Investigative study of IT system options for harmonized
European crosshorder title -transfer of biomethane/renewable
gas certificates

1.1 REGATRACE in a Nutshell

REGATRACE (REnewable GAs TRAde Centre in Europe) aims to create an efficient trade system based o

issuing and trading biomethane/renewable gases certificates/Guaesof Origin (GO) with exclusion of
double sale.

This objective will be achieved through the following founding pillars:

1 European biomethane/renewable gases GO system
1 Setup of national GO issuing bodies
1 Integration of GO from different renewable gasimologies with electric and hydrogen GO systems
1 Integrated assessment and sustainable feedstock mobilisation strategies and technology synergies
1 Support for biomethane market uptake
1 Transferability of results beyond the project's countries
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Figurel: REGATRACE countries and partners
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The network of issuing bodies will be established by including existing national biomethane registries
(Austria, Denmark, Estonia, Finland, France, Germany, The Netherlands, Switzadad&)aand by
creating issuing bodies in the Target countries of the project (Belgium, Ireland, Italy, Lithuania, Poland,
Romania and Spain).

Moreover, REGATRACE will prepare the ground for setfingational biomethane registries in other 7
Supported countries (Croatia, Czech Republic, Greece, Latvia, Slovenia, Sweden and Ukraine).

Using a participatory process involving several stakeholders, REGATRACE will develop strategic visions and
national roadmaps to boost the biomethane market.

1.2 Executive summary

Fundamental basics for Europeide title transfers are the FSystems of National Organisations (national
biomethane registries, issuing bodies and biofuels registries/databases) which shall be designed to not
only oversee the national marketbut also topursue a European market by being connected to a
European IPoption, underpinned by a European Scheme. This report evaluates -sigtidhs to
interconnect such National Organisations to enable efficient and trustworthy -troster title transfer

of renewable gas certificates:

1. Standardised data exchange withalgdicateddatabase
2. Standardised data exchange with simplified database
3. Bolt-on module

4. Platform for information exchange

5. Centralised communication hub

6. Central ITsolution for allservices

Additionally, a hybrid solution, combining nationalshistems in some Member States and the direct use
of a Central I'Bolution by other Member Statewas investigated. Performing transactions via blockchain
technology has also been evaluatedview of applying a blockchain for peerpeer solutions and in
centralised [Toptions.

The evaluations of the {@ptions are grformed from point of view of National Organisations, considering
the status of the European renewable gas market. The reswihtaini) an irdepth analysis of all six-IT
solutions, based on a SWOT analysis and a rough cost benefit ansdgsidapter 4 and % andii) a
comparative analysis based on a score tabée (hapter 6).

The number of Scheme Participants aeadenmore importantly, the number of transactions (or market
volume) highly influence the budget available in the Scheme. The European renewable gas market
presents an uneven picture, while several countries are well advanced with a high number of production
plants/injection sites and a lively market, in other countries neither production nor feamework
conditionshave been established. Theddlution interconnecting these countries has to be able to bridge
such gapsThe following recommendations for and®lution regarding European crebsrder trade of
renewable gas certificates were drawn.

Shortterm IT-solution for a European Scheme

IT solutions1-3 which are based on already existingidfrastructure could provide a shorterm,
temporary approactbecause they pose low requirements on thesy/Btems of Scheme Participants and
the handling of business processes is rather simple. However, a high nofrtbersactions and Scheme
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Participants will require more automated business processes. Henoptibhs 4 and 5 seem suitable
when advanced national§ystems and kno#ow of Scheme Participants are available.

Medium term IT-solution for a European $®me

For some Member States that are in the early development of a renewable gas markentral IT
solution could be beneficiab start with. In order toaddresshe different situations in Member States, a
Hybrid IT solution could be suitaldembinirg well advanced anthilormadenational IT-systems with a
Central ITsolution. However, without standardisation across Europe cowsgcific circumstances will

be prevalent, decreasing the efficiency of the Centraigiion. It might pose high costs fdevelopment

and maintenance and is mainly suitable for markets with a high number of participants and transactions.

Longterm IT-solution for a European Scheme

A Central I%solution (option 6) for all services in Europe might be a suitabletiermg soldion from I+
perspective since it pushes harmonisation and standardisation across Europe and simultaneously avoids
duplication of organisational efforts. The level of centralisation is open for investigation, several business
processes might still be perimed on national level, e.ghe registration of production plants. However,

the development phase of such anddlution is highly complex. Especially during a transition phase, the
synchronisation of the Central -Eblution with ITsystems of National Organisations, where already
established, will pose complexity and possibly additional costs. Experiences with a siksdbutitn in

the EU ETS sector has shown that development might take years or up to decades. For countries with no
system and market established yet, the conneatio a Central IFBolution will provide guidance and
support, overcoming the challenge of developing a tait@de national 1%olution. The implementation

of a Central IBolution may needegislativesupport (national and/or European).
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2 Background & ntroduction

2.1 Objective of REGATRACE Deliverable 2.4

Fundamental basics for Euroéde title transfers are the Fsystems of National Organisations (national
biomethane registries, issuing bodies and biofuels registries/databases, for definition seeréapte
Glossarywhich shall be designed to not only oversee the national maikgtalso to pursue a European
market by being connected to a Europearofifion, underpinned by a European Scheme. This report
focuses on the analysis of-bptions to interconnect such National Organisations via a standardised
interface to enable efficieand trustworthy crossorder title transfer of renewable gas certificates.

According to the Grant Agreement of the REGATRACE Project, Task 2.3 of the REGATRACE project wil
investigate and evaluate the requirements and options for establishing tkgddms for secure, reliable

and transparent crosborder title transfers of biomethane/renewable gas certificatdhe FaStGO

project (Facilitating the Standardisation of GD® O dza $e&hnial/supfport for RES policy development

& implementation. Establisng technical requirements & facilitating the standardisation process for
guarantees of origin on basis of Dir (EU) 2018/2061 ¢ KS CI { 4 Dh LINBED@wslaping IX y Of dz
{eaidisSya {LISOAFAOIGAZ2YéSY GKAOK gAff AyOfdzZRS | NBL
protocol for multienergy carrier and multipurpose certificates and a high levslytem requirements
specification. The parallelevelopments, both in terms of time and partly in terms of scope, called for
explicit dialogue between the authors of both reports of the FaStGO and REGATRACE projects. The explicit
differences in starting points of the reports show that FaStGO buildsosnthe existing system for
standardised and automated multivolume crdssrder transfer of electricity certificates can develop to

a next stage while incorporating certificates for gaseous and thermal energy carriers, whereas REGATRACE
focuses on evaluatg different IToptions for title transfer of renewable gas certificates.

The following chapters of the present report investigate and evaluate differepptidons which enable
the European croskorder title transfer. Six Foptions in a broad range @dvancement and complexity
are described:

Standardised data exchange withaldédicateddatabase
Standardised data exchange with simplified database
Bolt-on module

Platform for information exchange

Centralised communication hub

9 Central ITsolution fa all services

=A =4 =4 -4 -4

These options are investigated based on a SWOT and roughensfit-analysis and evaluated from the
point of view of National Organisations. In particular, the processual, administrative, technical, and
organisational requirements will béetermined, which may be applicable for all participating national
issuing bodies/registries. Finally, a comparative analysis, providing an outlook on the most vogibien T

for crossborder title transfers for biomethane/renewable gas certificatepasformed.

REGATRACE, and especially this present report, addresses countries and organisations engaged in
establishing a national renewable gas market and connecting to the European market. European
exchanges of power GoOs have been performed for altwastdecades and the experiences gained by

AIB and its members shall support the kitart of the European certificate exchange of renewable gas
consignments. However, REGATRACE takes into accounirtbat status of theenewable gas market
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that is yetto evolveand presents several particularities and differences to the electricity seEtar
detailed information on the renewable gas market, please see REGATRACE report numbtadpt g

on the state of play of renewable gases market in Eurdph#ps://www.regatrace.eu/wp
content/uploads/2020/04/REGATRADE.1.pdj. There are 19 biomethanmproducing countries in
Europe. In ten countries, Biomethane Registries hawenbestablished and in eight countries Issuing
Bodies have been appointed. REGATRACE works with eight target countries on establishing their national
market including registries/Issuing Bodies. The authors perform the evaluations from the point of view of
these National Organisations who represent the audience for the present report. The present report
provides necessary insights into the IT architecture, infrastructure, and framework to connect a National
Organisation to an Fsolution for European crodsorder title transfer of renewable gas certificates.

At a later stage within the REGTRACE project, a teebowomic analysis will be conducted based on the
most promising IR LIGA 2y Ay 5 Sf A-€8nhhicdféasbility study om & IBanknized system
for cross bordertitleli N» Yy A FSNJ 2F (GKS NBYySglo6ftS OKFNIOGSNI 27

2.2 Application purposes for renewable gases

Renewable gases are flexible energy carriers, which can be used for different application purposes. In
relation to the renewable charaeristics of the gas, the producer of renewable gas may decide to sell this
renewable valuén a broad set of purposes. However, any double/multiple applications of the renewable
value shall not be possible. The tracking and documentation of the productiben transfer and
consumption of the renewable value of such renewable gases is performed via certificates. Different
purposes require specific characteristics regarding the certification of the whole chain of custody. Some
purposes directly derive frorEuropean and national framework conditionshile others are market
driven:

1 Article 19 of the RED Il which extends the system of Guarantees of Origin (GO) for consumer
disclosure to cover renewable gases.

1 The Articles 280 of the RED Il which extend sustainability criteria for renewable energy use in
several sectors (transport sector, heating sector, etc) in combination with target compliance.

1 The Fuel Quality Directive which refers to sustainable bisffwglthe transportation sector, setting
specific national and European quotas.

9 Consumption of renewable gases for marketing purposes e.g. in chemistry and other applications.

9 Selfcommitment of consumers and industry to use a certain share of energy fem@wable
resources or to reduce greenhouse gas emissions.

The aforementioned applicatiorpurposesof renewable gases and newly evolving purposes in the future,
require secure, trustworthy, and transparent Eurep@e tracking systems. Such different pages
require renewable gases to be documented via different certificate types and tharbroad range of
organisations operating on national and European level fulfilling the related tasks for the documentation.
To prevent double/multiple counting andaick renewable gas in a secure, trustworthy, and transparent
manner, a European system for crdssrder transfer is required and solutions are necessary as soon as
possible.

Currently, several different organisations are operating with the responsibitity tfacking and
documenting renewable gas for specific purposes on national:level
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9 According to Article 19 of the REDWith the purpose of consumer disclosurgresently, the
OGNl yalLlRairildAazy 2F GKS w95 LL Ayd2 ngoirg%ndah8 Yo SNJ
A2 PSNYYSyiaQ RSOAaAzya 2y RSaAdaylriAy3a o02RASa
most Member States. Decisions have already been taken in AT, BE (Flanders & Wallonia), DK, EE,
FR, IT, LT, NL.

9 According to the Fuel Quality Datéve, which refers to sustainable biofuels for the transportation
sector, setting specific national and European quotas. To track the chain of custody of sustainable
biofuels and to allocate the used energy amounts towards the national biofuels quotasake
Member States have established a dedicated database or registry system, among them AT, DE, EE,
NL, SK, UK.

9 Biomethane registries have been operating in several countries to track biomethane/renewable
gases. They are operated for different purposesg,. to provide certificates as proof for national
subsidy schemes (different forms possible: investment/production/consumption subsidies) or on
market initiatives to fulfil the purpose of sedbmmitment and/or marketing. Such registries are
establishedn AT, CH, DE, DK, EE, FI, FR, LT, NL, UK.

In some countries, National Organisations are responsible for one specific purpose, while iotlserge
organisations are appointed to take responsibility for several purposes. In the case of different relgponsib
National Organisations being entrusted with the documentation of renewable gases for different
purposes, cooperation agreements and IT/communication interfaces may be implentergesl/ent any
possible double/multiple counting. Such cooperation agrentaeshall be ofthe goal to facilitate
information exchange on the respective energy amounts and quality of the energy carrier.

Some National Organisatiomn responsible for the documentation of injection and title transfer of
renewable gas via biomethanettificates, referred to as Biomethane Registries, are already connected
by means okeveral bilateral agreements that support crdswder title transfer.

9 Bilateral agreements between the biomethane registry operators for biomethane certificates:
AT <> DE, DE-x= DK, DE-= UK

9 Bilateral agreements between the biofuel registries operators for sustainable biofuel
consignments: AT-% DE

A more sophisticated way to connelfiational Organisatiosand enablecrossborder title-transfers is

within the franework of European Schemes. More details on the design and functions of European
Schemes from organisational point of view will be provided in REGATRACE task 2.4. The following
chapters present and investigate differentdptions which support the estalBhment and consequent
operation of such common European Schemes.

2.3 Scopestructure, and IT-solutions for title -transfer

2.3.1 A European Scheme for crosborder title transfers

European legislation encourages Member States to facilitateEtim@pewide crossborder title transfer

of renewable gas consignments, specifically the exchange of GOs according to Art 19 of RED Il and the
exchange of sustainable, gaseous biofuel consignments. In order to track the movement of the green
value of renewhlle gases in a secure, trustworthy and transparent manner, the market requires a
European tracking system for crelssrder transfer and exchange of renewable gas certificates now.
Stakeholders, such as the European Renewable Gas Registry (ERGaR aisbhamiers,some of

which are national biomethane registries and designated Issuing Bodigggo6Os by governmental
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mandate, and the Association of Issuing Bodies (AIB) and its members which are all designated Issuing
Bodies for electricity GOs by gomeental mandate, and several are issuing body for gas GOs, either by
governmental mandate or under a voluntary scheme, have set themselves the target to provide solutions
as soon as possible.

RED Il specifically empowers Member States to take decisiottseomnational renewable gas market
design. ThusNational Organisatios shall take up designated roles to overlook the markets while a
European connection of thesHational Organisation will be necessary to enable crdswder title
transfers. All posble application purposes require a Eurepé@le tracking system in order to support an
integrated European energy market. Such a tracking system has two main pillars, comprising the
(IT)technical and organisational structure, as illustrateéigure2.

The organisational structure is usually governed by a European Scheme, either developed on market
initiative or based on national or European legislation. Task 2.4 egdribe the organisational structure

of such a European Scheme, providing insights on the purpose of a European Scheme as well as guidelines
on the steps and documentation necessaryNational Organisatiomto connect to a European Scheme.

Such Schemeuies are usually underpinning the operation of the necessartéthnical infrastructure,

for which REGATRACE 41 H®0 at NBLI NBE F2NJ 0KS L¢ aeadsSva i
title transfer of European biomethane/renewable gas ckrtd I Wi prdvide insights in this present

report.

Q GATRACE

Pillars of a secure, trustworthy, transparent, Europe-wide tracking system

Organisational structure (IT-)technical structure

* Based on a bilateral/multilateral agreement * Provision of secure and reliable technical
* Governed by a European Scheme infrastructure
¢ Developed on market initiative or following * Connection of national organisations via
European/national legislation communication interfaces
e Providing Scheme Rules for all Scheme Participants * Defined and operated based on the
to follow underpinning Scheme Rules

e Guidelines by REGATRACE T2.4 * Guidelines by REGATRACE T2.3

Figure2: Pillars of a secure, trustworthy, transparent, Européde tracking system
2.3.2 Organisational structureof a European Scheme

Since renewable gases maydgeplied to different purposes (quota obligation, tax exemption, consumer
disclosure, etg, a broad range of organisations may be operating on national and European level fulfilling
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the related tasks of documentation. Amongst others, the organisationattre for a European Scheme
is shaped by the scope, legal basis, and the purpose of thertthsfer.

To allow cros$order exchanges of renewable gas consignments, the respective, respoNatiaal
Organisatios may be connected in different wayyas is currently (@ 2020) the case in the renewable
gas sector, bior multilateral agreements are possible, while ii) connectingNlagional Organisatiosivia
aEuropeaf OKSYS o6& 0S02 YAy 3isaohsigr& v Sore dffitidstiuton. Ateyftiala ¢
Scheme per application purpose provides several advantagds prevents the risks of double/multiple
counting, allows the establishment of harmonised and transparent processes for all SEhemgants,

and reduces overall system costs. Adust and harmonised scheme, governed by a central organisation
(the Scheme Operator), allows a structured administration of ebosder transfers and the respective
energy amounts and quality criteria.

The related contractual relations of the two desetboptionsare depicted inFigure3. One of the main
targets of the REGATRACE project is to supfisrtarget and supportedcountries in establishing the
necessary frameworknd toolsfor their domestic renewable gas market. When establishing national
Issuing Bodies andational Biomethane Registries, the documentatiovided by the Scheme will pay
off immensely in simplifying all necessary steps and reducing the relatedtment and operational
costs.

European Scheme Individual agreements
Schemes by AIB (EECS Rules: EECS Electricity Scheme and the EECS Gas Scheme)
Schemes by ERGaR (ERGaR CoO Scheme, ERGaR RED MB Scheme)
CertifHy Scheme

Central

National National
. Agreement 2 o
. Organisation A Organisation B
organisation

‘k
National National National SIS (€
Organisation A Organisation B Organisation C i
: : - organisation > | [RABRUUINN  Netor
g Organisation E

National National Agreement 1
Organisation D Organisation E

Figure3: Schematic presentation of a common European Scheme (left)ndividual agreements (right)
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2.3.3IT-options for a European Scheme
Respective FBervices are requiredhiaddition to the organisational structures to connect National
Organisations beyond national borders.

The establishedNational Organisatian have alrady developed national 13ystems supporting their
national requirements, including technical interfaces for automated information exchange between those
systemsMost ofthese systems have been developed as bespoke inhouse products (UK, DE, AT, NL), but
the use of common platforms such as Grexel (DK,HRLis also possibleThe GrexellT-system
(www.grexel.com)s applied in the power and gas sectors to provide registry systems.

These I5ystems are typically accoubased web applicatioraccessibleiaapublicbrowser. Sincemany

of these systems have been developed recently, they rely on individually designed databases and software
modules.The blockchain technology has been explored in the Netherlands by Vertogas, the operator of
the Dutch renewabl@as registry and Issuing Body.

In order to connect the national 9ystems with each other, a futwgroof IT-solution is required. Such a
system shall include a variety of requirements to overcome technical difficulties in connecting differently
designa national ITsystems. This particularly shall reflect functiopssch as data exchangesing
different channels, data formats and business processes to conduct an exchange of the renewable gas
certificates.

The output of this REGATRACE task will bevastigation and evaluation of the options fordystems

that connectNational Organisatiasy when becoming Scheme Participants, and to enable troster

title transfers of renewable gas certificates. Based on qualitative analyses (e.g.: potentiwtfimi
analysis, SWOT analysit#)e different IFsystems are described and compared. The present report
provides insights for the consideration of existing and futbi&tional Organisatios) such as Issuing
Bodies, Biofuel Registries/Databases, Biofuel/Renewable Gas Registries and other organisations
responsible for exchange of renewable gas certificates and track of the green value of renewable gases.
There may be different European Schenifies different purposes and energy carriers (€.§Os for
renewable gases vs PoS for liquid and/or gaseous biofuels) whigbréisisnt reportwill also address in
relation to the connection of the {$ystems of these Schemes.

2.4 European crossborder title transfers

2.4.11T-system: possible setup design

To execute a secure and reliable crbssder transfer, the active involvement of at least two
counterparties is necessary, one exporting and one importing. Three main architectogldis exist
for such tranactions: centralised, decentralised and a hybrid of the two.

When connecting existing, national$®lutions such as the Fsystems of renewable gas registries and
Issuing Bodies, the key requirement is the interoperability of the conngdatifrastructure with the
national ITsolutions. The fundamental aspects of thestution which have to be standardised within
the European Scheme are:

9 Design of IBystem

9 Standard exchange process including harmonised requirements for the exporting/sending and
importing/receiving party

9 Standardised exchange format

CKAA LINBP2SOG NBOSAGSA TdzyRAy3d FNRY
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Decentralised National Organisations maintain a domestic registry system with furctiuch ago
document renewable gas consignments and especially their renewable characteristics. Following, those
national systems have to be interlinked with each otfidre organisational aspect of connecting National
Organisations is performed by them to beco8egheme Participants (for definition see chaf@&lossary

by joining a European Schemfat provides the I%olution for the exchange of renewable gas certificates
The connection between the respectivediyistems can be established via differentenface options
described in this reporfsee chapter 4 Investigation and evaluation ebpfions) The transfer process

shall be conducted in a way that at its end the certificate has been transferred from one Economic
Operator Account Holder in the saling national [3system)to another(Account Holder in the receiving
national IFsystem)and the transaction is confirmed by all involved entities particularly the Scheme
Participants. This is fundamental to reproduce the related business processes oostinsecurely and

with the least efforts.

The second option is to establish arentralised ITsolutionfor all European countries/EU Member States
which fulfils standardised requirements and is the single system to be used for documenting national
production volumesas well as transfers between market participants including ebosder transactions

(see chapten.7 Central ITsolution for all servicgs Such a solution is highly efficient from astd@hnical

point of view. All processes, data structure, graphical user interfaces and user access, regardless of the
country of apgication, are harmonised, respectively standardised. Still, national specifics can be
considered but only to a limited extentas the system is mainly designed to function equally for all its
participants. The Union registry to document emission titlestfe Kyoto protocol poses an example
(further information underhttps://ec.europa.eu/clima/policies/ets _en Each country has a dedicated

login into a single platform which reduces the need to maintain national systems. Of importance is the
standardisation of the datasets and processes executed. By defining clear and precise compliance targets,
a standardised mduct, which can be more easily operated in a centralised manner, is indirectly defined.

A hybrid IT-solution combines both, aentralised ITsolution that documents and issues certificates for
national production devices and interfaces to national systéon the crossorder transfer of certificates
betweenXhemeParticipants.

Blockchain takes up a specific role, as it may be applied ag@geer solution for National Organisations
to communicate directly or also as the communication technologs bgntralised organisation to which
all Scheme Participants are connected

2.4.2 Standardised data exchange

Due to blending of fossil and renewable gas molecules, the issuance and administration of certificates
provide a simple and robust solution to differemtt: between the renewable and fossil origin of the gases.

¢tKS OSNIAFAOFGSAE NBTESOG GKS aLISOALE @Gl tdzS 2F a
special value iamongst othergelated to being renewable and environmenfakndly to supprt climate

protection and circular economy.

The characteristics of renewable gases, their origin, type of input material (substrates), production
process and period, details on grid injection and particularly their green, intrinsic value are documented
on a renewable gas certificate (s€égured). The centrepiece of a renewable gas certificate is the list of
attributes which hold the relevant information. Attributes aessential to the overall value of the
renewable gasas different characteristics may generate different monetary values for renewable gas
producers.
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Definitions of renewable gas certificates and Guarantees of Origin are provided in cBaptessary
Content of a certificate and list of necessary attributes are explainptewious reports publishely the
REGATRACENsortium:

9 Deliverable 2.1 Updated Guidelines for creating the EuropeaBiomethane GoO:
https://www.regatrace.eu/wpcontent/uploads/2019/11/REGATRADE.1.pdf

9 Deliverable 2.2. Report on content and attributes of d®: https://www.regatrace.eu/wp
content/uploads/2020/03/REGATRADE.2new-version.pdf

Renewable Gas Certificate and its attributes Q GATRACE

Renewable Gas Certificate

-

Substrate specific
Dynamic data
Qualitative data (plausibility

Plant specific

- Static data

+ Third-party audit

= Country, metering point,
plant type;

ay

checks; feedstock-related)
+ Third-party audit

= Substrates, processes,
GHG emission mitigation
T Max: Sustainability criteria | =
(REDgert, 15CC) ——

Source: Biomethane Certificate by Biomethane Registry Austria

: (example provided by AGCS)

Requirements on Renewable Gas Certificates

Gas specific * Comprehensive and conclusive attributes

E Dvnartﬂtlttdﬂtarj . * Versatile and flexible design to fulfil legal
CTELRRETE requirements

= audit: registry-specific; . . .
T * Harmonised design of attributes to enable

- Gasvolumes IT-processes behind Europe-wide,
(metering/clearing data) cross-border title transfers

This project receives funding from the European Unior's Horizon 2020 Framework Programme for Research and Innovation under Grant Agreement no. 857796

Figure4: lllustration of the four attribute levels of a Biomethane @#icate; comprises the relevant information
for a Renewable Gas Certificate

Scheme Participants are responsible for delivering data according to the standardised exchange format
and they commit themselves to accept only data provided in the same staisddrexchange format. The

data format could be a simple table or excel file which is easy to be-ifilladd handled manually by
sending and receiving Scheme Participaoitst could be a more sophisticated data format which requires
programming effortgo fully automate transactions including exports and imports of certificates.data
exchange format comprises the attributes of the certificdtdtribute levels1-3, see Figure4) and,
additionally, the transfespecific data (attribute level 4see Figure 4) which allow for the
(semi-)automatic transfer IFprocess. An example data exchange format is givéfigare5. Information
provided has been blurred for reasons of data protection, howemer dtructure of a data exchange
format becomes clear. The data exchange formaly comprise transfespecific data such as:

9 ID-number of the certificate

ID-number of transferred data package

Unigue identification of sending market participant
Unigue icentification of receiving market participant
Unique identification of sending Scheme Participant
Unique identification of receiving Scheme Participant
Transaction date
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Figure5: Illustration of an example dat@xchange formaiblurred due to data protection)

In order to allow a harmonised transfer of specific data, the exchange processes have to be clearly defined
in the European Scheme. Each process step has a dedicated underlying function, whose design is
dependent on the dedicated {dption. Different IToptions are described and investigated in detail in
chapter3.5. The sum of processes and actions are part of a workflow, which needs to be agreed and
executed by eacBcheme Participant to fulfil an exchange process.

A simple solution could b&-Mail exchange via a provided list BMail addresses for each Scheme
Participant. In a more sophisticated and statethe-art IT-option, a password protected access may be
provided to each Scheme Participaiot accessa webbased I7solution. In the latter case, a Scheme
Operator is responsible for operation and maintenance of thedllition, but the operation can also be
handled by a contracted {grovider.

2.4.3 Business processes

It has to be understood that the 43olution is only a means to the enide. t is a tool, underpinning the
Scheme itself. To describe the required specifications of thseliftion, the business processes and the
framework, in which the Fsolution is enbedded, have to be defined. The organisational framework for
the setup of a European Scheme comprises actions on processual, administrative, organisational,
technical, and financial levels. The Scheme Opematoithe Scheme Participants will have to fmm

certain actions on these levels for the-tige of a European Scheme.

A set of actions are listed ifablel. REGATRACE is especially consideribargst countries who first

face the challenge of establishing a National Organisabefore being able to connect to a European
Scheme to allow crodsorder title transfers of renewable gas consignments. Althotighactions will

vary in each National Organisation when becoming a Scheme Participant, REGATRACE Task 2.4 provides
a broad set of guidelines for National Organisations.
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Tablel: Overview of requirements on processual, administied, organisationaltechnical,and financial level
(for more information see REGATRACE T2.4)

PROCESSUAL ADMINISTRATIV ORGANISATIONA  TECHNICAL FINANCIAL

Scheme Operator Level

Development of  Definition of Development of  Definition of Definition of
specific set of rules for Scheme Rules standardised financial rules
business registration of processes, (registration fee,
processes for the National exchange annual
exchange Organisatios to format, participation fee,
processes become Scheme including transaction fee,
between Scheme Participants provision of etc.)
Participants technical
guidelires and
specifications

Provision of Definition of Development of  Definition of
reporting and audit contractual standardised
monitoring requirements for framework communication
processes during Scheme (Participation channel,
the operation Participants to Agreement as including

proof that they contract between provision of

are able to Scheme Operator technical

adhere to the and Scheme guidelines and

necessary Participant) specifications

business

processes

Development of Definition of a
sanction system ir standardised
case of non data storage anc

compliance processing
including
monitoring
Scheme Participant Level
Development of Registration at Provision of Implementation Proof that
specific set of the common auditing reports  of processes anc financial means fol
business Scheme, functions to joining the
processes within including the accept the European Scheme
the system of the proof of standardised will be fulfilled
Scheme adherence to the exchange
Participant Scheme Rules on format for
organisational, imports and
processual, exports

administrative,
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PROCESSUAL ADMINISTRATIV ORGANISATIONA  TECHNICAL FINANCIAL

technical,and
financial leved

Provision of Provision of Legal aspects: Implementation Adjustment of fee
relevant relevant preparation of the of processes anc regulation
information to information to contractual functions to
market market framework: apply the
participants: participants: information on standardised
handbook present the operation communication
explaining information on according to the  channel
functions and European European Scheme
processes for Scheme on shall be integrated
market website in the rule book
participants (e.g.terms and
conditiong of the
National

Organisation

Implementation
of new business
processes into
internal
documentation

(quality
management)

The operation and maintenance of Mational Organisations based on a broad range of business
processes. Depending on the nationaki/Btem and the chosen-tption for crossborder title transfers,
business processes may be performed manually or Gamomatic. Chapter 6.8 of REGATRACE report
D3.1 Guidelies for establishing national biomethane registri€isttps://www.regatrace.eu/wp
content/uploads/2019/11/REGATRADB.1.pdj describes the main processes to be maintairada
National OrganisatiarEven if théNational Organisatiamdiffer in their set up and may comprise differing
scopes, there are core processes and functiarsch are prerequisites for the operation of a related IT
system. Such business processesaaomprise:

1 Registration of market participants

9 Provision of contractual framework

I Maintenance of master data

9 Generation of certificates, including data provision for the four levélatimibutes (seeFigure4)

from different sourcegmetering values, auditing information, etc)

Operative tasks, including firvel support

Publication of information and statistics, providing transparency while protecting persorabdlat

market participants

1 Depending on the scope of thdational Organisationthese actions must be performed for the
respective application purposes which lie in the responsibility of the operator.
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In order to establish an interface from an existing Nia#il Organisation (renewable gas registry/issuing
body) to a European Scheme and the respectivaffastructure, National Organisations need to perform
adaptations at different levels, including legal, technical, processual and administrational lettetr Fu
details on the necessary steps to establish an IT/communication interface and the related business
processes for its maintenance are elaborated within REGATRACE Tadsktablsh communication
interfaces between the hub and the participating natibregistries/issuing bodieBusiness processes
specific to Europsvide cross border exchanges of renewable gas certificates comprise:

9 Handling of registration processes for international stakeholders
9 Handling the business processes for the IT/commuraaatiterface

Handling of processes for import of certificates

Handling of processes for export of certificates

Handling of Cancellation/Withdrawal Certificates

Monitoring of exchange processes

Change, deletioyor inclusion of data (attributes) from the exchange process
Handling of errors and corrections of certificates

w W W W W W

Firstlevel support to stakeholders

Communication with Scheme Operator

{ dzLJLI2 NI /I &S goluiloK 2 LISNI G2NDRa L¢
Communication with other Schae Participants

Validation of auditing reports (production plants and certificates)
Maintain statistics and data on European exchanges (import/export level)

wStSIFasS LINPOSaa T2NJ ySyg -salgigni gl NE OSNARAAZ2Y 27F 2

=A =4 =4 =48 -8 -4 4

Business processes solelyfoemed by the Scheme Operator to maintain the Europeasoliition of the
underpinning European Scheme are:

1 Development, publication, and regular update of Scheme Rules

91 Development, publication, and regular update of the template of Participation Agreement

9 Handling of registration processes fdational Organisatiasy when becoming Scheme Participants
National Organisatiosy when becoming Scheme Participants

1 Communication with and firdevelsupport for Scheme Participants

1 Responsibility for the operatigrmaintenanceand security of the Fsolution, which the Scheme

Operator may perform itself or may commission another party (possibly -pnoMider under a

Service Level Agreement) for

Handling exchanges of European certificates between Scheme Participan

Responsibility for closing the mass balance for application purposes, where mass balance is a pre

requisite, e.g. sustainable biofuels

Handling of Cancellation Certificates

Maintenance of respective database and statistics

Changing certificates in emergency situati¢osrrection and emergency processes)

Execution of auditgf applicable

Release process for new software version of Scheme Participant

= =4

=A =4 =4 4 =4
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2.5 Modes of delivery

2.5.1 Introduction

The characteristics of green value of a renewable gas consignment are documented on its respective
certificate which is created after production. From that point onwaiitts relationship to the physical

product varies according to the appliin modes of deliverywhich may besitherthed Y 84 o F £ | y O
o221 FyYyR OflFAYé¢ YS(iK2R2f2380

These methodologies place different technical and organisational requirements on the electronic
document (certificate), the organisational structure of Eurapeachange processes (Scheides and
the ITinfrastructure, in relation to

types ofcertificates that are being exchanged,

the information documented on theertificate,

validity periods of thecertificates,

collection and recording of evidence on wdttawal of renewable gas from the grid

= =4 =4 =4

2.5.2 Concept of Book & Claim

Under a book and claim system there may be no connection at all between the physical product and the
certificate beyond the point of issuing. The Certificate may be used to record the corisangit
renewable gas at any location, regardless if there is any transportation of any gas (independent of fossil
or renewable origin) between the two locations of injection and withdrawals.

European Schemes are concerned with title transfer betweentpaifi production and consumption
within Europe, as defined geographically or by membership of institutions and framewagkgU, ETFA,
EEC. This introduces an element of restrictioumt looking at examples such as the mutual recognition
between Members States required by RED Il for GO, these are types of book and claim, sylséeenso
proof of the link to the physical product is required at the point of withdrawal and certificateeadlation.

Other restrictions that must be accounted for in the Certificate information, scheme structure and IT
infrastructure are that GO under RED II will also have a time restriction to their trading and cancellation.

The current GO system for thebectricity sector has been operating basen a book & claim concept for
more than two decades.

2.5.3 Concept of Mass Balancing
Mass balancing is described in detail in Article 18 of the Renewable Energy DIr@&d&'28/E(Q, which
creates a specific sef technical and organisation requirements.

The physical transport of the renewable gas between injection and withdrawal must be shown to have
taken place with 22 aGSY G KSNBE 02y aAidayyYSyda g2dd R y2N¥I
processingr logistical facility or site (defined as a geographical location with precise boundaries within

g KAOK LINRRdzOG& Oly 06S YAESROEé 6w95 LI Hamnio®
l'Yy20KSNI NBIHdZANBYSYyGd Aa GKIFIG GKS aLIKeaAolf LINERdzC
are traded between parties. There cannot be trade in sustainability information between parties without
trading physical products between the same twoaNda A S& o1 & Aa Ll2aairofsS Ay |
(Ecofys, 2013ttps://bit.ly/3hpLMEB.
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Any Scheme must therefore ensure it gives its users (Scheme Participants, economic operators/market
participants) the tols to provide evidence of the connection between the physical product and proof of
sustainability. Another requirement is that the cancellation of the certificate at the point of consumption

is restricted to locations which may be shown being part of ghme logistical facility into which the
renewable gas consignment was injected. This is likely to be done by collecting information such as meter
readings and potentially auditing reports stating the energy amount (of gas volume) and location of the
renewable gas withdrawn from the grid.

The validity of aertificate will face further restrictionsas mass balancing must be performed within a
maximum of a threemonths-period, so Schemes will need to meet any requirements this creates for rapid
issuing, transfer and cancellation afrtificates.

2.6 Status quo / current systems

Europewide systems, comprising the necessary organisational asttu@ture, have been in opetian

or are currently under development for different energy carriers and different application purposes.
Different schemes and respective-ddlutions enable crosssorder title transfers which are operated
following the related Schemé&igure6 illustrates the existing schemes andsyistems. The organisations
responsible for their deslopment are stated including some basic information on the systems. This report
focuses on bptions to connect National Organisations handling renewable gas certificates but also
creates awareness to the possible future need to interlink theodlltions of existing Schemes. From a
business point of view, this may result in a single and standardised interface to the National Organisations
for each Scheme Operator, and on the other hand provide a single interface between Schemes to enable
proper automaisation and standardisation even between different European Schemes.

n ((Jergaf EU-BIOFUELS \@ CertifHy EU ETS

* Organisation: ERGaR, * ERGaR S * Mandated by RED || a7l ifHy is * EU-ETS mandated by

initiative by national S itio C  (2018/2001) : £ European law (2003/87/EC
biomethane registries, "« Responsibility of EU b & 2018/410)
supported by major gas — Proof of Origin (PoO) ‘Commission (design, timeline) of * Trade of ETS-allowances
with attached Proof of  « Scoping completed spring ™~ e T * Forthe allocation of CO,-
inability (PoS) 2020 e[ targets for companies in
claim of gaseous « Art. 28(2) RED2: tracing of C o the ETS-sector
allocationto  liquid and gaseous transport ) )
fuels & verification of
— Applying mass balancing sustainability criteria
principle * Art. 28(4) RED2: MS shall have
access to Union database

Background information

Sustainability (PoS) on a
voluntary basis

EU-track (EUdEEE
mandate:
(tbd) W)

EU-trace
(tbd)
) EU ETS
(central IT-
solution for all
services)
NATIONAL ORGANISATION ( NATIONAL ORGANISATION \
A B

Figure6: Graph on existing Schemes and relatedsiiutions
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structure
»SCHEME"

IT-technical
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AT SOLUTION“
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Figure6 presents thecomplexty of the future renewable gas markethen considering at least four
different organisations are ready to operate Schemes. All Schemes provide for theezenable gas
consignments (energy amounts and gas volume, respectiwghile different rules and requirements

exist This even increases the risk of multiple counting. Therefore, any cooperation between the Schemes
should be as efficient as possibleonsidering the requirements and obligations also National
Organisations hav prevent double/multiple countingREGATRACE tries to tackle this challenge in its
task 2.2 which aims at creating the REGATRACE Network, a platform for information exchange,
communicationand collaboration of responsible organisations.

The states in azh country vary significantly based on the development of the national market and the
integration of European legislation into national acts and regulation. Thagsdbes have a high impact
on the time, costsand efforts to connect to European Schemes.
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3 Methods

3.1 Sources and expertise

The authors of this report have comprehensive experience in the implementation and administration of
IT-solutions for the exchange of data with other parties anédlutions. AIB has udeaesources and
expertise from its ECS Gas Scheme Group and ERGaR involved its experits ffechnical Working
Group. Additionally, in Q2 of 2020, interviews were held with experts of the sector (commaodity traders,
operators of National Organisations, operators of comparable natiam&Earopean FBystems, market
participants) toidentify potential IToptions that shall be further described and analysedi gain deep
insightsinto their requirements The results of those interviews wilk fed into several REGATRACE
reports.

3.2 Researchscope

Thisreport providesan overview investigationand evaluationof IT-options for harmonised European
crossborder title-transfer of biomethane/renewable gas certificatéhe identified IFoptions will be
evaluated from the point of view of National Organisations seeking to become Scheme Participants.
Consequently, aomparative analysis, providing an outlook on the most viabteption for crossborder

title transfers for biomethane/renewable gas certificatesll be performed.

3.3 Identification of IT-options

In chapter2.4 European crosborder titletransfers particularly chaptel.4.11T-system: possible setup
design the authors briefly introduag options of title transfers, either i) via connectindational
Organisatios to a Europea®&heme and respective ftructure, ii) via a centralised-Bblutionwithout
standalone system on national level, or iii) in a pé@peer solutionsuch as the blockchain technology.
The respective chosen-§blutions are listed ifable3.

3.4 Performance ofevaluation and analyses

In the second step, the 4dptions are fully described, requirements are identified in terms of processual,
administrative, technical, and organisational aspects. For each of the describmutidiis, these
requirementswere listed and described from thegint of view of theNational Organisatios (national
issuing bodies or registries), anticipatingcomingScheme Participant& SWOT analysigasconducted,
evaluatingthe four aspects of Strengths, Weaknesses, Opportunities, and Threats of eaptiolT
Furthermore the costs and benefitavere assessed. The costs of thesdiution for a European tracking
system comprise two main parts: (1) developm@APEXgnd (2) operational cost©OPEX)The former

is composed of the development and implementatioithe ITFoption, including system specifications,
software development, specifications of the interfaces to Mtional Organisatios) livetests,and go

live actions. The latter arise throughout the lifetime of the system itself. Usually, an annug} poal is
decided upon covering first and second level support. Operational costs may rise, depending on the actual
need for support considering the implemented procedures and the extent of the system being used.
Finally activation guidelinesvere elabaated which consider the integration of the respectiv&option

into the Europeanrenewable)gas market The results of the described evaluations and analyses are
presented inchapter3.5Performance of amparativeanalysis
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3.5 Performance of omparative analysis

In the last stepa comparative analysigasconducted (seehapterQ) based on all presented-biptions

in order to identify the most viable one. The selection crit¢sieeTable2) wereassessed by the authors
of this report who are experienced in implementation and operation epfdjects.

Table2: Criteria catalogudor choosing the most viable Foption for establishing the I9systems for secure,
reliable and transparent crosborder title-transfers of biomethane/renewable gas certificates

1. Criteria orimplementation phaseof IT-system and underpinning Scheme

1.1 Implementation costs  The costs for the statip of the respective Foption include (but not
(CAPEX) limited to) the following activities:

1. scope definition of the chosen-Eblution

2. development of the system specifications and flow diagram:
3. tendering pocess to choose the software provider,

4. creation of a specification sheet for the implementation of t
specific system requirements by the IT provider,
preparation of a template of the standardised exchange forn
programming work,

7. testing andmplementation.

o o

In case of high costs during the stagi phase, these costs will be ful
or partially charged by the Scheme Operator on the Schi
Participants via registration and/or transaction fees.

1.2 Complexity IT-requirements from the perspeite of necessary software an
hardware define the complexity and level of advancement of
respective [Toption. In case of simpleddptions, the available softwar:
and hardware may be used (computers, Microsoft Suite or Open Sc
Programmes, #ail accounts, internet connection, 43ecurity) for the
operation. Webbased [Toptions may provide the advantages
centralisation, advanced 43olutions while requesting a low level
additional software from Scheme Participants.

1.3 Timescale/efforts The complexity of the respective -option highly influences the
necessary time efforts before the staup of the ITfsystem for the
Scheme as well as the time efforts from each individual Natis
Organisation to become a Scheme Participant.

2. Criteria orpperation phaseof IT-system and underpinning Scheme

2.1 Maintenance costs The costs during operation of the respectiveoffion comprise the

(OPEX) handling of business processes of thepfdvider and the regulal
maintenance of the FBystem, particularly concerning the work ¢
change requests. The services and related costs areetkfin the
Service Level Agreement between the Scheme Operator and th
provider.
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2.2 System operation The operation of a systermefers to its manageability security,
reliability, and robustnessHigh complexity and processes manual
characterlead to challenges when it comes to the handling of t
system while automated processes ensure easyl securéhandling.

Liability issues have to be clearly defined within the Scheme Rul
the Scheme Patrticipants are in direct contaethility issues have to b
clarified between the respective parties directly. In case a central
IT-option is chosen, the liability has to be clarified in a Service L
Agreement between the Scheme Operator and the respective
provider because all 8eme Participants have to trust on the operatic
of the system. Also, the possible fails over conditions in cas
downtime should be robust and clear.

2.3 Complexity and Business processes shall be robust and reliabtause they have to b
robustness of business repeated continuously. All Scheme Participants must be able to tru:
processes the same level of quality in the performance of business proces

Scheme Participants may have different approaches to certain bus
processes, e.g. depeimdy on the manual/automatic characte
However, the level of quality and robustness as well as time periot
each business process have to be defined in the Scheme Rules.

Data security and protection during transfer process and data sto
shall be engred at any time. It is also of importance that a harmoni
level of security is ensured between all Scheme Participants. Tecl
and legal requirements set by national and-Ebislation, including
General Data Protection Regulation (GDPR), have tedpected.

2.4 Democratic control of The democratic control of i3ystem describes the governan

IT-system structure which can range from hierarchical (Scheme Operator ha:
power/is in control) to collaborative (Participating Schemes st
power among one another).

Scheme Participants may perfornthe Scheme governance |
accordance with each other and the role and power of a Sch
Operator is diminished. Such a system seems only suitable for :
number of Scheme Participants who are in close collaboration.

A high number of Scheme Participantdl wmake the joint Schemt
governance very complex and difficult. In that case, a neutral, ce
Scheme Operator shall take up the role of Scheme governance
Scheme Participants shall still have the power and right to be pa
the Scheme governance.

2.5 Usability Usability refers to the degree of ease with which the system cal
used. Moreover, usability describes the capacity of the respectivi
option to perform the defined business processes and fulfil
specified requirements in a uséiendly, efficientand reliable way. Al
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SchemeParticipants must be able to trust oaven quality levelsin
performance andase ofuseto execute the Scheme Rules.

3. Outlook

3.1 Futureproof system  On the one hand, the statip of the ITsolution shall be quick an
simple for the Scheme Operator and the Scheme Participants, ol
other hand, it is of high importance to provide a futyweoof I'T
solution.

The ITsolution shall apply statef-the-art technology but shall als
provide a system flexible enough to be equipped for an increa
number of Scheme Participants and easy implementation of fur
requirements (e.g. additional attributes or advancement of field ty|
of the respective attributg). The scalability of the-tption is part of
providing a futureproof system.

3.2 Compatibility with The IToption shall be compatible with the European and natio
national and EU policy framework. All business processes must respect relevant policies
framework data security. The {@ption shall be acceptable to national poli

makers and satisfy the needs of the involved marketipgants.

During the decision process, the autharfsthis reportprovided their evaluations by voting on each-IT
option considering the mentioned selection criteria. The assigned scoresdémoge 1 (very poor) to 5
(excellent). A conversatiomasheld in a respective forum (in form of telephone conference due to COVID
19 secuity measurements) and substantial deviatioresg(, higher than 2 points per category) and
peculiarities were discussed.

As the last step of this process, a fjatatementwasprovided, supported by a score tablEaple25).
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4 Investigation and evaluation of I'Foptions

4.1 Introduction

In a joint conversation of all authorsixIT-options on how to connect National Organisations to allow a
European data exchange veechosen. An overview of these-dtions is provided imrable 3, which
includes descriptions of each selecteebfition to allow for simple comparison.

Table3: IT-options to be investigated and evaluated in REGATRACE Task 2.3
# IT-options Description

1  Standardised This IToption refers to a peeto-peer solution in which National Organisatio
data exchange are communicating directly. There is no dedicated database in which tran

without are registered or from which statistics are extracted. A centralised organis

dedicated (Scheme Operatd) may or may not be available to support oversee

database transactions and to develop harmonised rules on the exchange of informi
and format

2 Standardised Scheme Participants submit information and data on the perforr
data exchange transactions to the Scheme Operator who documents all transfers
with simplified  respective data sets in one sole, centralised database. The Scheme O
database bears sole responsibilitpver the database as service to all participating

countries.The database is considaf as a transaction lognablingtransfers
analyses and statistichowever, it does not necessarily actively facilit:
transfers.Such a simplified {dption could be handled, based on M5 Excel
or MS Access database. While theid@hnical and financial efforts are little
the manual processes might become exhaustive and difficult to kee
harmonisation.

3 Bolt-on module A bolton module for automated processing tnénsactions may be integrate
in the existing IBystem of a National Organisatiarho acts as Fprovider for
this centralised module to which all Scheme Participants receive accelse:
added functionality may work as a communication module between
National Organisatian The operator of theengagedNational Organisatior
must take responsibility for servicing this module and providing additic
services in form of customer supp and single point of contact for the othe
Scheme Participants.

4  Platform for A standalone transfer Platform providing secure (passwprdtected)
information electronic accounts for each National Organisation, where Scheme Partici
exchange transfer certificates based on upload and download of electronic documer

pre-defined, standardised forat.

5 Centralised An automated standalone IT-solution to automatically exchange
communication information/data packages between Scheme Participants based
hub standardised data formats and exchange protocols. Such a solution is rec

for fully automated and numerous data exchanges 24/7.

¢CKAA LINBP2SOG NBOSAGSE FTdzyRAy3a FNRY
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# IT-options Description
6 Central IT One centralised Fsolution that handles all processes from registration
solution for all  market participants to creation, transfeand cancellation of renewable g¢
services certificates. National Fsolutions might not be necessary anymore. A sir

European registry may be built based on straight forward rules and proct
which are harmonised between all European, participating countridb.
connected countries would have access to one centralisedollition,
delivering all needed tools and requirements.

4.2 Standardised data exchange without dedicated database

421) 1 OO1T AGAOGET 1 d S$SAEZETEOQCEIT T £ AAOAGAIOAROAEO!
This IToption refers to a peeto-peer solution in which National Organisations are communicating
directly. There is no dedicated database in which transfers are registered or from which statistics are
extracted.

A centralised organisation (Smne Operator) may or may not be available to support overseeing the
market.In case such a centralised organisation is implemented, its task is to provide a template for a pre
defined, standardised data exchange format, which was developed in agreemdntpaiiticipating
National Organisations. For the purpose of reporting and creating statistics, National Organisations could
submit their annual statistics to a responsible party or Scheme Operator who summarises all statistics. An
annual report could be ppared even without having a dedicated database implemented.

Scheme Participants are responsible for delivering data according to the standardised format and they
commit to accept only data provided in the standardised format. The data format could ke $able

or excel file which is easy to be filled and handled manually by sending and receiving Scheme
Participants. In case of an agreement of a more advanced data format, which could be any specified IT
format (e.g.: Microsoft CSV, XML, flatfileg)ethe manual handling becomes more complex and prone to
manual mistakes or typos and would thus require a more advanceyském to allow for a secure and
reliable system.

Within the Scheme, also a standardised communication channel shall be agredih dinis channel, all
exchange files and all communication shall be performed. No Scheme Participant should perform or
accept any transactions via a different communication channel. As communication channel, singile E
exchange could be chosen. In tloisse, the Scheme Operator should maintain a list of specifiaE
addresses, assigned to each Scheme Participant. Another option would be the provision of a cloud or
FTP/SFTP server where users may have access to and upload/download documents iactfdiEats.
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Table4: List of processual, administrative, technicaly R 2 NBIF yAal GA 2y §

SEOKI y3S§ RFEGFol &8¢

Present business
processes have to be
expanded for Europear
transfers.

Processes will be of
manual character.
Efforts by staff

rewable Gas Trade Cent

g A G K2 dzi
PROCESSUAL ADMINISTRATIVE

Scheme Participants
have to provide
suitable information to
national economic
operators and market
participants.

Validation of processes
will be of manual
character.

members have to be

enhanced.

Efforts by staff
members have to be
enhanced.

4.2.3 Analyses ancdevaluations

Table5: SWOT y I f € a A a

=

27
STRENGTHS

Simple creation of exchange format
Simple transferring of exchange format
Low [TFrequirements in hardware an
software

No lorg and complicated harmonisation ¢
IT-resources necessary

Low skill set for manual processes neec
(no additional training)

Easy introduction to new or changing stz
members

¢KAE LINR2SOi

TECHNICAL ORGANISATIONAL

Low ITrequirements in Low organisational
hardware and software requirements for

(Computer, internet

training of present staff

connection, Malil
Software, Excel from
Microsoft,or Open
Sources Software)

Little IT-efforts thanks
to simple and quick
system development
and operation.

Little organisational
efforts because no
additional (technical)
equipment necessary

Little I'T-efforts in
adherence to
standardised exchange
format.

Gadl yREFENRAASR

==

NEOSAQDSaA
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RIFGF SEOKI y3S

WEAKNESSES

Manual processes: prone to errors al
typos ornon-harmonied data sets

Low a non-harmonked data security (eacl
Scheme Participant uses its own -
resource$

Scalability is limited

Increasing activity demands more hum:
resources

Further investments necessary for syste
upgrades

No monitoring/reporting control
central database

Requires high coordination efforts of ¢
Scheme Participants individually.

24/7 operation usually not possible

No personalised transaction log

Page27 of 66
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OPPORTUNITIES

Simple and quick  setp and
implementation

Short preparation period for gtve

Low IFrequirements make low financial
resources necessary

Simplicity of the [Foption allows for simple
test runs to get to know the necessa
functions of a European Scheme

THREATS

Low or na-harmonised data security
Technology not up to date to current-I
standards in other sectors

No sophisticated Hoption; does not seem
modern, trend goes tavards highly
advaned and secure systems; this mig
lead to low acceptance of Schen
Participantsand Market Participants

1 Nonsustainable systems considering th
policies might request higher security

T b2 aFOiABSE { OKSY!
Scheme Operator: lack of centr
governance in case of high number
Scheme Participants

9 Longer processindgime in case of high
number of certificate transfers

1 Might be easily updated orxehangel with
a more sophisticated system
9 Useful for kicloff phases

Table6Y / 2&i . SySTAG !yrfeara 2F (SOKy2t238 aaidl yRIFNRAZS

COST$&conomic aspects) BENEFITS

Lowest costs compared to other-dptions Simple and quick implementation into existil
system of eNational Organisation

Low investments and operation costs for Sche Low technical requirements for Schen
Participant Participants

Low investments and operation costs for Sche
Operator which means only little or maybe ewv
no costs forwarded to Scheme Participants

High HR cost when amount of transfers increas

Additional HR cost of Error rectificatidollowing
manual handling
424" AOEOAOGETT COEAAIETAOG )T OACOAOQEIT T &£ 000/
into the (renewable) gas market
Only low investment and operational costs arise for the Scheme Operator which means that only little
costs willbe forwarded to Scheme Participants. If only little or even no costs arise at all for the operation

of schemes, registration fees and transaction fees might be reduced to a minimum. Still, the coordination
efforts remain for harmorsing the attributes andyenerate the simple exchange file.

Scheme Participants are confronted with littlerBiquirements in hardware and software; the available
IT-equipment comprising computers, internet connection, e. -§d&l software, Excel from Microsoft or
Open SourcesoBware are necessary. Also test runs will be performed with limited time resources. This
allows an easy and quick implementation on technical level.

¢CKAA LINBP2SOG NBOSAGSE FTdzyRAy3a FNRY
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The lack of a centralised-$blution may lead to issues in security and liability. The describeqtidn is
very basic and probably not futwgroof particularly related to the automsation of processes. There
are restrictions to scalability aritle limitation of the systenmmight be reached already with a low number
of Scheme Participantand medium numbr of transactionsbecause of significant manual processes
requiring human staff.

Such an Fbption is mostly used in case of bilateral and multilateral agreements for-barsker transfer

but most likely this I'bption will not be chosen by an establesh European Scheme. Since the Scheme
Participants are in direct communication, only little power remains with the Scheme Operator who might

not have an active, central role in governance or data collecfidre current bilateral agreements
between the operators of existing Biomethane Registries have implemented the procedures for their
SEOKIy3S8a oFaSR 2y aaidl yRFENRA &S poptierlisiapplicdbie @Kthey 3 S ¢
kick-off of aEuropeammarketwith a very limited number o&hemeParticipants and transactions. The

switch to a more sophisticated-Option does not pose a lot dinancialrisks as the financial costs and

the ITtechnical effortof this IFoption are generally low.

4.3 Standadised data exchange with snplified database

431) 1 OO1T AGAOEIT 1 dStatidarded dat@ &thhngd WEO B ®1 EAZEAA AAOA
This IToption may allow transfers as pe@r-peer solutions, such as-tption 1, or the Scheme Operator

could take up an aite role. Data exchange files may be transferred from the sending Scheme Participant

to the Scheme Operator as central party who forwards them to the receiving Scheme Participant. This
way, the Scheme Operator is enabled to take notice of each transdati@al time and may document
respective data in a central, simplified database. The Scheme Operator documents all transfers and
respective data sets in one sole, centralised databaseptibn 2 implements a centralised, dedicated
database and hence primes a higher level of harmonisation which represents the difference to IT
option1. The Scheme Operator bears sole responsibility of the database as a service to all Scheme
Participants.

This central databasmaybe a very simple t$olution, documentingll transactions. It may be operated

with little technical efforts and little costs; however, the manual character of all processes is prone to
errors and the efforts for personnel to maintain data and extract reports might be more intense. Such a
simplified IFoption could be handled, based on an MS Excel or MS Access database. The database can be
consideredas a transaction log that allows to analyse thensfers;however,it does not necessarily
facilitate transfer by itself.

4.3.22 AN OE O A Stdntla@lided datd exchange wittOE | D1 EAEAA AAOAAAOAG

Table7: List of processual, administrative, technically R 2 NBI YA & ( A 2 y IStndaMdsséddataNS Y Sy (i &
exchangewithd A YLIX A FASR RIGF ol asSé

PROCESSUAL ADMINISTRATIVE TECHNICAL ORGANISATIONAL
Present business Scheme Participants  Low IFrequirements in  Low organisational
processes have to be have to provide hardware and software requirements for
expanded for Europear information to national (computer,internet training of present staff
transfers. economic operators connection, mail

CKAA LINBP2SOG NBOSAGSA TdzyRAy3d FNRY
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and market
participants.

Processes will be of  Validation of processes
manual character. will be of manual
Efforts by staff character.

members have to be

enhanced.

Efforts by staff
members have to be
enhanced.

4.3.3 Analyses and evaluations

software, Microsoft or
Open Source software)

Little I'Fefforts thanks
to simple and quick
system development
and operation

Little ITefforts in
adherence to
standardised exchange
format

Table8: SWOT y | f & Standlard®sdd ddta exchange withA YL A FASR RIFGF ol aSé

=

STRENGTHS

Template forexchange format provided
Guidelines for data transfer provided
Low IFrequirements in hardware ant
software

No long and complicated harmonisation
IT-resources necessary

Low skill set for manual processes neede
Easy introduction to new or changing st:
members

Data control by a central database (alloy
detection of errors)

OPPORTUNITIES

Simple and quick setp and
implementation

Short preparation period for gtive

Low IFrequirements mean low financie
resources necessary

Simplicity of the [Poption allows for simple
test runs to get to know the necessa
functions of a European Scheme

Might be easily updated or exchanged wi
a more sophisticated system

WEAKNESSES

1 Manual processes: prone to errors ai
typos ornon-harmonsed data sets

I Low or na-harmonised data security (eac
Scheme Participant usestsi own [F
resources)

9 Higher efforts in communication witl
operator of database compared to other|
options

9 In case of MS Excel or MS Access datab:
individuality in data fields (attributes) i
limited

9 Further investments necessary for syste
upgrades

9 No personalised transaction log;

THREATS

1 Based on manual processes: slower, prc
to errors and higher internal labour costs

9 Lower data security compared to other-|
options

I Technology not statef-the-art compared
to current I'Fstandards in other sectors

Programme for Research and Innovation under Grant Agreement no. 857796
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1 Useful for kickoff phases 1 This lesssophisticated [Foption is not
considered to bemodern the trend goes
towards highly complex and secur
systems; risk of low acceptance from
operators of Scheme Participants

1 Nonsustainable systems considering th
policies might request higher security
9 Scalability is limited

TabledY / 2ad . Sy S Standardisedlddtatedchange @it A &L A FASR RIGF ok aS¢

COSTS (economic aspects) BENEFITS

In the range of all described-bptions, low cost Simple and quick implementation into existil
solution system of eNational Organisation

Low investments and operation costs for Sche Low technical requirements for Schen
Participant Participants

Low investments and operation costs for Sche Centralised database: fosters standardisatis
Operator which means only little costs forward: easyreporting,and development of statistics
to Scheme Participants

4341 AOEOAOEIT T COEAAI $ahdariskd dath éxéhgngewatsirplified £ A O
AAOAAAOAG ET O OEA | OAT AxAATI AQ CAO |1 AOEAO

Only low investment and operational costs arise for the Scheme Operaltich means that only little

costs will be forwarded to Scheme Participants. If only little or ex@nosts arise at all for the operation

of schemes, registration fees and transaction fees might be reduced to a minimum. Still, the coordination

efforts remain for harmording the attributesgeneraingthe standardisedxchange filand maintenance

of the centralised database

Scheme Participants are confronted with littlerEiguirements in hardware and software. Also test runs
will be performed with limited time resources. This allows an easy and quick implementation on technical
level.

The simple solution of a quickly developed database would enable fast exchanges and quick business
processes. The setup of a central database and connection to each registry via clear and easy access can
be done very fast with very low development time eT$ecurity and usability ateigherin a centralised

solution but clearly more expensive due to the administration of an additional tool by an entity. Operation

of this I'Foption should be taken over by the central Scheme Operator to make surelikret be any

liability and data security issues.

The described Foption is very basic and probably not futypeoof. There are restrictions to scalability
and its limitation might be reachesbonwith a low number of Scheme Participants. Thisplionisrather
applicable for the kicloff of a market and for a very limited number 8&themeParticipants, however the
switch to a more sophisticated -Option does not pose a lot of risks as the financial costs and the IT
technical efforts are generally low. Etapproach should be envisaged only as an interim solution towards
a more robust and automated4dption which centralises tasks and processes.

CKAA LINBP2SOG NBOSAGSA TdzyRAy3d FNRY
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4.4 Bolt-on module

441) 1 001 AOAOGET 1T ¢ S$IAEETTEAOHETAG 1 £ A OATT O

A bolton module for automated processing of trasions might be integrated into the existingdystem

of one National Organisatiorwhich acts as Scheme Operatand/or IT-provider. It may work as a
communication module between the respectiWational Organisatios of each country. The service
operator of the ITFsolution of theNational Organisatioms responsible for servicing this module and
providing additional services in form of customer support and single point of contact for the other Scheme

Participants.

4422 ANOEOAIT AT DOYI AAT RO

Table10: List of processual, administrative, technical y’ R

PROCESSUAL ADMINISTRATIVE

Changes in processe Administratve burden
must be communicatec on one singleScheme
in a timely and effective Participants.

way so that every

country has sufficient

time for preparation

and adaptation.

Each National Administratve efforts

Organisationneeds to by the Scheme
administrate an Operator to process al
additional account in applications and

another registry with activation procedures.
corresponding
underlying

process

busines:

4.4.3 Analyses and evaluations

Tablell: SWOTanalysis of technology
STRENGTHS

9 Build on knowledge and {§ystem of
established\ational Organisation

I The close collaboration among Schel
Participants for the implementation of thi
IT-option may lead to strong and loAc
lasting collaboration

I Manageable costs due to use of existing
system and current staff ofNational
Organisation

¢KAE LINR2SOi

NEOSAQDSaA
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TECHNICAL ORGANISATIONAL

Higher technical effortc One Scheme Participar
to reach compatibility takes up organisations

with  the  existing responsibilities of
National Organisatior operating the Scheme.
who will act as T

provider (Scheme

Operator).

Higher technical efforts Existing staff member:

during implementation may take up additiona

and operation phases. responsibilities for
scheme operation.

G@Yt ¥2RdzA S¢

WEAKNESSES

1 Conflict of interest: mutrality not fully given
due to the operéion of the centraked
transfer solutionby one of the Scheme
Participans. In this case one Schen
Participant act as the Scheme Operatc
and may be equipped with indirect powe
One Scheme Participant bears
administrational, technical and
organisdional costs.

Fdzy RAy3a FNRY
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Relyng on wellexperienced staff anc
already established processespeeds up
implementation phase.

Medium usability standards, since eac
Scheme Participant may integrate functio
individually.

OPPORTUNITIES

Build on knowledge and 4dystem of
established\ational Organisatian

Lower initial investment costs compared

a standalone solution.

Wellexperienced staff and alread
established processes may allow qu
integration of bolton module.

Different level of wvelocity in the
establishment of the bolon module is not
of importance for thecommissioningf the

scheme A small group of Schear
Participants may perform kiedff.

Risk of long and complicated upgrade
centralised and neutral solution.

After evaluation of the existing 43olutions
of National Organisatiosy there might
remain only be limited software solution:
which would enable such a module.

High dependency on single IT provider.
IT-updates might not be easily implemente
due to given limitation of FBolutions of
National Organisations.

THREATS

High efforts for the registration an
connection of new Scheme Participar
because they have to be done on
individual basis. This may lead to hi
complexity and slow down the efforts ¢
new markets/countries wiltig to connect.
Useful only if a small group of Scher
Participants work together: this solution
not sustainable for a large group (Eureg
wide) of Scheme Participants.

Scheme Participants are highly depende
2y { OKSYS hptddded far 2hal
integration of the bokon solution. If the
bolt-on module has a different use
interface  compared to the National
Organisatio@ & LJ F G F2 NY X
to a duplication of existing features ar
functions.

Potential dependency and restrictions dt
to national (technical and Ilega
requirements.

Scalability is limited: Seems suitable only
a limited number of Scheme Participants,
efforts increase significantly with each ne
Scheme Participant

b2 alF OGA@SE
Scheme Operator

At a hter stage, themigration of datato a
more proprietary solution could be
challenging

{ OKSY!

FTdzyRAy3a FTNRY Page330f66
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Tablel2Y / 2a&ai0 . SySTAGRY yYZRM&ANE 2F | ao2f i

COSTS (economic aspects) BENEFITS

Initial investment costs are reduced compared An already proven system can be used as basi
stand-alone solution.

Investment costs of enhancement of existing/ov Operatioral staff experienced with the processir
IT-infrastructure are higher compared to of the I'Fsystem as most probably will be done
simplified solution. experts of the National Organisation.

Update of the transfer systencan require all
underlying registries to correspondingly upde
their processes including ,Iwhich decreaseghe
flexibility of this IT-option.

444 AOEOAOGEI 1T COEAAI ET-AIOG] 1) A DALH ADIEDT OEHA A ©A
market

The implementation of this fdption requires a botbn module to be installed at one of the existiflg

systensof the National Organisationitaking part in the Scheme. It may only require a minor enhancement

of the existing functionality of a given-$§ystem of a National Organisation.

First, the existing Fsolutions of National Organisations need to be evaluateidentify the one with the

most sufficient capacity for a European Scheme. Furthermore, there might only be limited software
solutions available which might be compatible lwithe current national FBolution. During the
preparatory phase, a close collaboration might be necessary between National Organisations to develop
the suitable, standardised exchange format and processes.

In comparisorio option 1 and 2, thi$T-option provides a wekbased and more usdriendly solution for
National Organisatian when transferring certificate cros®rder. It is in the interest of the Scheme
Operator to serve the Scheme Participants with simple and workable functions to execute thfetran
processes. In case of such aropfion, very little responsibility remains with the Scheme Participants,
while the Scheme Operator must engage in high efforts for maintenance, communijcatigiservices.

Snce one of the Scheme Participants takeghgrole of I'Tprovider for the ITsolution and maybe even
additionally as Scheme Operator there are high risks on conflict of inténa@thermore, there is the risk

that national and/or organisational circumstances for the operation and maintenantfeedfi-solution
OKIy3aS 2N ad2L) FaFrAyald GKS {OKSYS tIFINIAOALN yiQa

The respective Scheme Participant will always have advanced knowledge of organisational and IT
requirements. The Scheme Rules and the organisational structure is of high impodarsite an even
democratic control of all Scheme Participantshin the Scheme.

4.5 Platform for information exchange

451) 1 OO1I AGAOGET 1 d S$AAETEOEIT T &£ A OblI AOA OI A
This IToption refers to a standlone transfer Platform providing se@ (passworeprotected) electronic

accounts for eactiNational Organisationsimilar to a cloud system, where Scheme Participants upload

CKAA LINBP2SOG NBOSAGSA TdzyRAy3d FNRY
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and download the electronic document in pdefined, standardised formatwhich allows them to
transfer certificates.

The Scheme Operator provides the standardised exchange format to which all Scheme Participants must
adhere to. The uploaded exchange file will be securely stored on the Platform until its download by the
receiving Scheme Patrticipant. The range of functmnsuch a Platform shall be defined by the Scheme
Operator under agreement with Scheme Participants. The Platform may provide technical validation
functions for the examination of uploaded exchange files. After positive or negative validation, the
Platfom may accept or reject the upload of an exchange file. Further, advanced functions may comprise
a transaction log, automated communicatioand reminder messages to Scheme Participants when
transactions happen on a respective account, upload of additibleal in other formats (e.g.: auditing
reports in PDFormat), etc.

The Scheme Operator bears responsibility for the neutral operation, maintenance, and security of the
Platform, which the Scheme Operator may perform itself or may commission anothgr(passibly an
IT-provider) for. Contrary to Foptions 1 and 2 the Scheme Participant does not hold any direct
responsibility for the operation of this 4dption. Each Scheme Participant receives at least one
personalised account with the registration tite Scheme. To provide a connection to the Platform,
Scheme Participanteither receive apersonalisedlogin to manually accessthe systemor receive
activation guidelines in the form of an interface description to interact with the sys&rh ariT-option

may be used for a limited number of transactions and consequently primarily manual business processes
will be applied The accessibility of the Platform will be 24/7, but due to the manual character of business
processes, the execution period dependsthe individual Scheme Participants. Thus, there is ho need
for 24/7 availability of the Fprovider of the Platform

The Scheme Participant is responsible for providing the renewable gas certificate in tdefiped
standardised exchange format. Then8me Participant bears responsibility for all business processes on
national level. It is up to the operator of the nationalshistem to decide if internal processes should be
performed on a manual basis or should be designed as {grtomatic processe

4.5.2 Requirements

Table13: List of processual, administrative, technicaly R 2 NBF yAal GA2yFf NBIjdzANBYSy .
AYF2NNEGA2Y SEOKIy3SE

PROCESSUAL ADMINISTRATIVE TECHNICAL ORGANISATIONAL

Higher  efforts in Higher efforts in More advanced anc Organisational efforts
development of, development and sophisticated IT- for training of staff.
adaption to and implementation phase. requirements than in

operation of more A tender procedure simplified IToptions.

advanced busines shall be performed tc
processes. assure a neutra
process.

Higher  efforts in Higher  efforts in Higher technical efforts Higher organisationa
managing a dedicater development and to reach requirements due to
maintenance of compatibleness ol the possible need o

¢CKAA LINBP2SOG NBOSAGSE FTdzyRAy3a FNRY
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account in the reporting individual interface additional (technical)
centralised [Iplatform. requirements. design with centralisec equipment (depending
IT-platform. on the design of the

interface).

4.5.3 Analyses and evaluations

STRENGTHS

Standalone, independent system
Harmonised conditions for all Schen
Participants
High data security provided by a centralis
Platform (password protected, personalist
access)
Consistent conditions for all Schen
Participants: templates and guideline
provided
Flexibility for the Scheme Participant in t
setup design of the communicatio
interface
Possibility to upgrade to fully automate
solution (bottom up)
Operation independently fromNational
Organisatios  possible means les
administrational burde on National
Organisatios
Individual solutions for interfaces t
Scheme  Participants are  possik
considering national phase of mark
integration/traffic

OPPORTUNITIES

High flexibility considering differer
national (legal and technical) requirement
High flexibility considering new/updates
European legislation and requests
security

Potentials in scalability: suitable for a lo
and high number of Scheme Partians

Higher technical efforts
during activation phase
for the testing phase o
business processes.

Tablel4: SWOTanalysis of-  Plétform for information exchangé

WEAKNESSES

9 Establishment of interface and giwe more
demanding compared to simpler systems

1 Coordination effots of all participants
required

9 High initial costs which might have to t
shared between all Scheme Patrticipants

i Potential technical dependency ar
restrictions due to national (technical ar
legal) requirements

1 Complexity for very small registries
comect to the Scheme Operator

I Restricted number of fully automate
processes and transactions

9 No direct/immediate information on the
destination/purpose of the certificate fron
the receiving entity (e.g. information o
fulfilling mass balance)

i Transaction psgods dependent on manue
processes, thus a 24/7 availability of IT
provider necessary

THREATS

9 Technical and organisational complexity
provide interface with central Schem
Operator

1 Al Scheme Participants are high
dependent on the Hprovider/Scheme
Operator during the opettgon phase

¢CKAA LINBP2SOG NBOSAGSE FTdzyRAy3a FNRY
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1 Scalability: suitable for a low and hig
number of Scheme Participants

 Evolvement and futur@rientation of
technology

1 To become a Scheme Participant, the-spt
of one single interface to the centr:
Platform is possible while enabling tf
connection to all other Scheme Participar
(with one interface, a broad market may t
reached)

1 Level of sophistication of the
commurication interface to be decided b
the Scheme Participants themselves

Tablel5: Cost Benefit Analysis ¢f latfbdm for information exchangé

COSTS (economic aspects) BENEFITS

In the range of described & LJG A 2 y & = (i Level of advancement &ational Organisatioto
F2NIAYF2NXYIGA2Y SEOKL bedecided individualliyational Organisatiando
y2i AyFfdzSyOS St OK 2i

Higher costs for development and implementatic Centralised Platform: fosters standardisation, e:
of this IFoption compared to simplified #T reporting,and development of statistics.
options.

{AIYATFTAOIYyGte& f2¢SNI- Good usability standards, since each Sche
az2ftdziAz2zyb FyR AYLX SY Participant may integrate functions individually.
G§SOKy2ft238¢é¢ F2N Fff -

wide.

Higher update and maintenance costs for tiie The stanéalone IFsolution offers neutrality to all
solution which the Scheme Operator will divic Scheme Participants.
between all Scheme Participants.

Higher staff costs due to operation of a centralic Scheme Operator shall serve as a knowle
IT-solution by the Scheme Operator. centre for future Scheme Participants.

4541 AOEOAOEI T COEAAI ETAOd )1 OACOAOQEIT & &£ A Of
(renewable) gas market

A centralised Platform for information exchange requires low efforts for each Scheme Participant as only

one interface (to the Platform) is required for tiNational Organisationwhile it provides standardised

exchange formats ahactivation guidelines for Scheme Participants.

From financial point of view, this-Option requires higher resources as investments for the European
Platform which have to be covered by all Scheme Participants and additionally investments in-the IT
systems of theNational Organisatiosmare necessary. The initial costs are potentially higher than in simpler
IT-options. The level of advancementMational Organisatiohis to be decided individually. The Scheme
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Participant may start with manual busingg®cesses when joining the European Scheme. Over the course
of time, the manual business processes could be exchanged with-aetomatic processes to allow
Y2NB aSOdzNB YR Y2NB STFFAOASY(d 2LISNI GA2Yy dss{ OKSYS

The Scheme Operator takes up a central role in governing the Scheme and taking responsibility for the
centralised Platform and consequently takes up significant power compared teogtiéhi which enables
Scheme Participants to communicate directly.

A centralised Platform for information exchange based on a stdode webbased system seems to be
a very suitable concept to kiaKf the Europewide market taling into account security, reliability and
performance measures.

4.6 Centralised communication hub

46.1) 1 OO1T AOAOGET1d $AEZEITEOCETT T &£ A OAAT OOAT AT
A centralised communication hub is referring to a centraddiition to which Scheme Participants are
directly connected to via a dedicatedilferface. Its design is focussed on mass data processing and 24/7
availability.

If an international exchange is initiated within thedyistem of a Scheme Participant, the communication
will run via the communicatiothub and will be automatically finalised by being transferred to the
NEOSA QDAY Latheledihsystem G dzgeiving Scheme Participant. The related business
processes are performed fully automatically, independent of the day (workdag&mvels) or time
(within/beyond working hours).

Although this [Toption is also based on the communicationNéitional Organisatics) the ITsystems
behind are highly complex and more sophisticated than in previously descriogtidhs.Because athe

high level ofautomatisation the specifications of the communication hub are highly complex. Each
National Organisationanticipatingbecominga Scheme Participant, will have to perform detailed
integration testing in which the fulautomatisationcan be poven to be able to connect to the
communication hub.

The system shall be able to handle hundreds of different market participants which exchange data
packagegholding the renewable gas certificatasgding one single interface. The central communication
hub receives, validates and forwards encrypted information. The administration of all Scheme Participants
is possible via a graphical user interface which shall guarantedriesadliness.

The hub shall be able to handéesignificant number ofransfers per dayassumption:up to 100,000
transfers based on estimation of 1,000 parallel users with 100 daily transadiotheperatioravailability

of atleast 99.9% between Monday and Sunday. Respective service level agreements withrthedd

and the provider of the data centmaustbe in place. This availability of the central hub should also be
fulfilled by the Scheme Participartts guarantee a backo-back automatic transfer process.

The relevant services requested bypibviders will pse high maintenance costs which have to be divided
between all Scheme Participants.
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Tablel16: List of processual, administrative, technicaly R 2 NBIF yAal GA2yFf NBIjdzZANBYSy i
comYdzy A OF GA2Yy Kdzo é

PROCESSUAL ADMINISTRATIVE TECHNICAL ORGANISATIONAL
More complex and Scheme Patrticipants  Highly complex FT Higher organisational
automatic business have to provide requirements for efforts for training of
processes require information to national hardware and software staff.
higher level of economic operators (secure and robust
sophistication in and market data centre necessary)
development and participants
operation.

Higher  efforts in More complex and Higher organisational
development and automatic business efforts due to the need
implementation phase processes require of additional (technical)

A tender procedure higher level of system equipment (depending
shall be performed tc security and system on the design of the
assure a neutra availability. interface).

process.

Higher  efforts  in Higher technical efforts Higher organisational

development and during mplementation efforts for Scheme
maintenance of phase due to more Operator to provide
reporting complex and loner detailed test cases for
requirements. process. activation procedure.

Higher technical
requirements to reach
compatibility with
central communication
hub.

4.6.3 Analyses and evaluations

Tablel7: SWOTanalysisoff G OSy G NIt O2YYdzy AOF GA2Yy Kdzo €
STRENGTHS WEAKNESSES

I Automatisation provides high level o § Longer and more complex preparatic

efficiency and securityrovides high level o phase to find harmonisation between ¢

efficiency and secumt National Organisaticsimarket players anc
1 High level of harmonisation fobusiness requirements

procedures, IHprocesses, data security,-I Overall scheme development is subject

services, customer services all participants. Frontunners difficult to
1 Highest level of transparency in the range move ahead.

all described IHoptions
1 High level of usability possible
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1 Equal treatment of each Scheme Participz
in highest automated way
9 24/7 operationand availability

OPPORTUNITIES

i Modern concept, statof-the-art IT-
concept

1 High level of data security an
trustworthiness of data transactioraf data
transactions

i Easily expandable related to scale

Tablel8y / 2aid . SyS¥F¥Al

COST$&conomic aspects)

In the range of described & LJG A 2 Yy & X
O2YYdzyAOF A2y Kdzoé¢ NI
Higher costs for development and implementatis
of this IFoption compared to simplified T
options.

Higher costs for developmeand implementation
OKFY atfFdF2NY F2N AY
[ 26 SNJ O2aida ( Ksoltiontt &n8
AYLIX SYSylGlrGAz2y 2F aof
market participants Europeide.

Operational costs significantly higher than
simplified 12 LJi A 2 y & YR
AYF2NXYLEGAZY SEOKI y3S§
automatisation mass data processing and de
centre.

¢KAE LINR2SOi
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I More complex system needs higher skill ¢
from staff members. Might be a hurdle fc
newly establishing national market/Schen
Participants.

I No direct/immediate information on the
destination/purpose of the certificate fron
the receiving entity (e.g. information o
fulfilling mass balance)

i High dependency on dJdroviders of
national systems and centre
communication hub

I High dependency on compatibility of-I
systems of National Organisationand
communication hub

THREATS

9 Very high setup costs; high financial risk
during implementation especially whe
only low number of Scheme Participar
involved

i Long development and implementatio
phases

1 Risk of losing a Scheme Reigant behind if
they cannot fulfil technical requirements

I Complex setup for new countries to ge
into the renewable gas market

2F (SOKyz2ftz238& |
BENEFITS

Centralised Platform: fostestandardisation, eas
reporting, and development of statistics

Pursueautomatisationof data processing

Fdzy RAy3a FNRY
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Higher update and maintenance costs for the Highly secure
solution which the Scheme Operator will divis
between all Scheme Participants.

Maximum of equal treatment while keeping tr
possibility to handle individual national
requirements in the national $ystem

464" AOEOAOGETT COEAATETAOGY )1 OACOAOQEITT 1T &£ A 0O}
(renewable) gas market

The design of a central communication hub, being focused on 24/7 availability, brings several advantages

such as mass data processing, fltomatisationof business processes, high level of security and

reliability, clear reportingand high transparencfpr Scheme Participants.

The ITrequirements and specifications are very complex and might pose a risk for countries who are
newly establishing their renewable gas market of not being able to comply. The implementation phase
for the communication hub ismore complex and longer. Also, the establishment of automatic interfaces
at National Organisatianto connect to the hub are extensive. The high availability might lead to high
maintenance costs, also for nationaldystems.

The central communication huinay represent a suitable system for the operation of the renewable gas
market. Even if an {@ption such as th&ommunication hub is based on automated processes, the IT
system of the Scheme Participant does not necessarily have to work on a compagiblevel of
automatisationin the beginning. An interface may be developed which allows to send data packages
manually. However, 1 is questionable if countries working on the establishment of a market and
framework (their National Organisatiamand respective IT-systens) are able to reach this high level of
automatisationalready at the point of time of market kieKf. A longterm goal of such an {d@ption is
however to connect Scheme Participants to automatically communicate with each other, thus-the IT
systems of National Organisations shall be able to handle the same leeitahatisationas the
communication hub in a lonrggrm solution.

4.7 Central IT-solution for all services

471) 1 001 AOAOCEIT T q $AEBT ECBETT I EEAADARADAOREAR D
One centalised ITsolution for all services would replace existing nationasdilitions because it can

handle all processes from registration of market participants to creating, handling, transfearidg
cancelling of renewable gas certificates. It will alsplaee the Scheme in its common understanding,

since there are ndlational Organisatiominvolved, using their own national systemiBe administrational

burden for registration, establishment of interfaces and test rigiscreased.

The common Schemerisplaced by a single European registry system, which may be designed as-a stand
alone webbased system for national representatives to have their own online access. A single European
registry may be built based on straight forward rules and processes wahicharmonised between all
European, participating countries.
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All connected countries would have access to one centralisedllifion, delivering all needed tools and
requirements. This approach has been applied in the EU ETS: sector

https://ec.europa.eu/clima/policies/ets/reqistry en

4722 ANOEOAIT AT Odq 1 ®OKIT OOAILA )M 1T OARAOOEAAODS

Table19: List of processual, administrative, technicaly R 2 NBIF yAal GA2y | NBduioh NS Y Sy
2T ff aSNWBAOSaE

PROCESSUAL ADMINISTRATIVE TECHNICAL ORGANISATIONAL
Highest efforts on Low efforts in Most complex Highorganisational
harmonisation of operation of ITsolution development and efforts to reach
business processes thanks to higHevel of harmonisation of 1T harmonisation during
between all Scheme  harmonisation. requirements and decision processes,
Participants. specifications. especially in case a

Member State intends
to integrate individual,
national requirements.

Most complicated Technical High efforts in case of Highest organisational
system in case one administration most necessary adaptations efforts for coordination
Member State intends effective thanks to due to complexity. of centralised

to integrate individual, monitoring of one communication hub.

national requirements. single system.

High organisational
hurdles since the
system is not
supported by Europear
legislation.

4.7.3 Analyses and evaluations

Table20: SWOTanalysis ot & O S yaieNIdid Al2ey 2F | ff aASNIIAOSaAE

STRENGTHS WEAKNESSES
 Centralised IFolution for all connectec T Longer and more complex preparatic
countries phase to find harmoisation between all

1 Centralised and harmonised-§€rvices for Natignal Organisaticgimarket players anc
all Scheme/Market Participants requirements. _ .

9 Centralised and harmonised custom T Overall scheme development is subject
services for all Scheme/Market Participar all participants. Frontunners difficult to
via single point of contact (One Stop Sho move ahead

| Data control by a central database allo\ 9 Minimum of individual treatment while the
detection of errors and provide renewable energy sector is significan
harmonised criteria  and requirement based on national legislation ar
throughout Europe requirements
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Modern/state-of-the-art IT-concept
Simplified setup for new countries to ge
into the renewable gas market

Maximum transparency

High level of harmonisation on busine
procedures, Hprocesses, data security,-I
services, customer services.

Highest levebf transparency in the range ¢
all described Ibptions

Overall low operational costs as they a
divided between all Scheme Participar
and no costs for operation of national-I
systems necessary.

OPPORTUNITIES

Very modern and futurdooking I Foption
Developments accessible and applicable
all Scheme Participants

No risk of losing a Scheme Participe
behind

Highest level of transparency

Blueprint for European integration

More complex system needs higher skill ¢
from staff members. Might be a hurdle fc
newly establishing national market/Schen
Participants.

Scalability: dowsscaling not applicable; thi
IT-option is most gitable for a high numbei!
of market participants and numerou
automated transactions

Different organisational setup of Membe
States related to documentation
renewable gas tracking may provic
difficulties in using the centralised -I
solution (complexole concept necessary)
Member States still might be interested

having their own databases for relate
purposes.

National characteristics very difficult t
cover.

THREATS

Very high setp costs: high financial risks
during implementation especially whe
only low number of Scheme Participar
involved

Long development and implementatio
phases

No decision making in case of missi
GRSY2ONI O8¢ NIMzZ Sa
Not supported/requestedby national and
European legislations

National governments and market playe
might express high reservations agains
centrally governed Fsolution and Schem:e
because of limited influence

Little changes in functionality could result
large programmig efforts.

Table21: Cost Benefit Analysis ¢f & OS yaRNJIded Al2ey 2F | ff &ASNIBIAOSa&E

COSTS (economic aspects) BENEFITS

Very high implementation costs. Highest level of harmonisation

Operational costs: potentially high but in practi Future proof
reduced because no additional operational co
for national systems arise.
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Complexity and extra costs for updating- Reduced administration compared to national
solutions (fragmented) operation

Reduced administrative costs because no natic Easy to add new Scheme Participamtsd all
IT-solutions to be operated Scheme Participants are treated equally unl
weighting is introduced

Continuous security anchonitoring required due Not leaving a Scheme Participant behind (updz
to single point of failure and risk are for all members equally)

Higher update and maintenance costs for the Cost sharing principle
solution which the Scheme Operator will divis
between allScheme Participants.

474" AOEOAOGET T COEAAI ETAOCHT ) OOECOADHE ATl T £AOA0O]
(renewable) gas market

A centralised IBolution providing all services seems to be a futariented approach to pursue European

integration and harmonisation. It prades several advantagesuch as high level of transparency and a

levelplaying fieldfor all Member States/involved countrielloreover, the administrational burden and

operational costs for the operation of a nationalddlution is ceased when considagithe avoidance of

national I'Fsystem costs.

Although this is a futuréooking IFoption, it is higher sophisticated thamrrentstate-of-the-art systems

Due to lack oNational Organisaticsiactors in each Member State and missing Euroige regulatons

and rules, such a Scheme and relateebppfion would overrun markets/countriesvhich are in their
infancy. The necessary organisational structure is neitbecouragedby European, nor by national
legislation. The underlying Scheme should be based aingle set of rules stated by European
institutions. A centralised set of rulesi®t envisaged in RED I, because several implementations are to
be decided on MembeSBtatelevel.

The necessary difrastructure does not yet exist and would pose hightstgp costs and complexity on
existingNational Organisatios and newly established ones. It would also create a big organisational
barrier due to lack of missing national support and respective knowledge.

REGATRACHEisare thatits Target Countries fadbe challenge ofirst establishing the national market

and respective structure, before being able to connect to a European Scfamnueossborder title
transfers of renewable gas consignments. Such an advanced and compfoiTwouldslowdownthe
developmentof a common European market into the future while pushing alreadiyancedcountries
further. This is contrgroductive in the point of view of REGATRACE partners, as one of the main project
targets is to support the uptake of a Europide bianethane/renewable gas market particularly in
countries and regions which have not developed markets.

A centralised platform should still be envisaged as the Europeantéonygvision because it pushes
harmonisation and standardisation with all its membefsut simultaneously reduces costs and
organisational efforts. Such kind of systems are usually developed over years or even decades, considering
the harmonisation of underlying processes, daad information over all its participants.
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5 Alternative solutions

5.1 Introduction to alternative solutions

The following chapter provides alternative solutions for establishing a hasewbmirossborder title
transfer of renewable gas certificates in Europe. But due toctiveentlimited extent of knowledge and
available solutions on the market in addition to greater complexity, they have not been considered within
the evaluation process. Still, thesetimms should be elaborated more deeply in the future in case of their
implementation for comparable solutions.

5.2 Blockchain technology

5.2.1 Contributions by Energy WebFoundation

Energy Web FoundatidieWF https://www.energyweb.org), is a Swiss neprofit building opersource
decentralised digital solutions for the energy seciline publicly available solutiorEW Origin
(https://www.energyweb.org/technology/toolkits/eworigin/), operates an electricity certificate
exchange system based on blockchain technology and is exploring other renewable energy use cases for
EW Origin beyond electricity.

1 EWGOrigin is a suite of opesource software tools that help energy market participants build their
own blockchairbased platforms for easy and efficient energy traceability in alignment with existing
standards and regulations.

1 Todate, EW Origin has beernvkraged for building decentraid marketplaces for green electricity
attribute certificates (EACSs).

1 Examples of such new digital platforms incllRIET in Thailand and wider ASERIM EIS in the
U.S, Foton in TurkeyAES Tiete and Fohat in Braglercados Eléctricos in Central Ameriodnere
the aim of these platforms is to increase market transparency, reduce costs, and enable anyone
(inclwding multinational corporations, small/medium enterprises, cities, electric vehicle fleets,
households, etc.) to easily and directly procure verified renewable power.

Energy Web Foundatiooffered their insights during an interview and by contributing to the chapter on
blockchain technology for the renewable gas market.

522) 1 001 AOGAOGCEIT 149 S$AZEITEOEIT 1T &£ OAITAEAEAET O/
To provide a detailed explanation on the bloleain technology itself and on the diverse technical and
organisational aspects of its implementation and operation is beyond the scope of the REGATRACE
project. However, to understand the possible application in the renewable gas sector, a few bdhkies on
conceptshall be provided.

Blockchain is commonly defined as a distributed, decestdlipublic ledgerA ledger is understood as a

book, storing specific information. Blockchains may rdifgital pieces of informationthe information
beingstoredot G of201¢ 6KAES &SOSNIt Ay T2 N¥YAdigitaRwleto f 2 O
Oy 68 O2yaARSNBR & | yIGA2y ot 2100 Crdaddyhélany in G K S
LINAYOALX S K2f Ra (GKS &R (lakighhuynberdf gariSpedbsy Tiis stotageNs: 3 S 3
Ottt SR aogltftStéd ¢KS dzZLJRIFGS 2F (GK2a$S aRIFdGlLé OFy
(KS GNIyalOGA2y® 2KSyYy dzaAAy3 (KS o6f2010KFAY (80K,
gas certificates including information about the characteristics of the renewable gas consignment such as
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volume, owner, production facility and substrai&hile each participant holds a copy of the blockchain,
the technology is also referred to aslstributed, decentrabed, public ledger

The data are encrypted and can only be readable or changeable by defined entities. Any changes made
NS 0SAy3 NBO2NRSR Ay |ff GKS tSR3ISNER Ay GKS aea
of a walletcan be biomethane registries, issuing bodies, producers, traders, consumers etc. The data can
only be changed by specific actions which are defined when designing the block chain. For example, only

{ OKSYS tIFINIAOALI YGA YI & akaget (fefiedabl8 s dedificateb)Bridon® y S &
a specific entity such as consumers may be able to change the status of a data paakeitjfedtawne.

A variety of functionalities exist which can serve the needs of renewable gas certificates.

Since eaclscleme Rarticipant holds a copy of the blockchain, the technology comprises various aspects
compared to traditional centraded software including:

9 After the data sources are established and connectémtdrhain guarantees accesgtostworthy
data while also preserving necessary privacy and security. Credible data is crucial for accurate
accounting of environmental attributes such newablegas certificates, as well as establishing
trust among different parties such as generators, tradbtgjers andregulators.

9 Blockchain is fit for markets with various stakeholders. Not only blockchain facilitates access to
trustworthy data, it also enables multiparty access to these data. Therefore, blocketasinffer
a common, European platform foreen attribute tracking and trading.

1 As blockchain makes any transaction financially viable, it provides a strong andffaisnt
capability to handlean everincreasingnumber of production devices and renewable energy
products with high granularityelel and accuracy. Such scalability, in turn, lowers market barriers
for participantson a market which is still in its infancy.

1 Blockchain facilitates interoperability. BlockchamsedNational Organisationand marketplaces,
once set for a specific mieat or country, are scalable and able to integrate with other use cases.
For example, initially a blockchaased marketplace forenewable gas certificates can be
extended to biofuels, green and blue hydrogen, sustainable aviation fuels, carbon aaditther
low-carbon energy products.

Blockchains can be operated as public or private systdepending on the market and regulatory
requirements and the solution desigWhile private blockchains can be more efficient, faster, and provide
greater contrd of the system participants, public blockchains offer higher security, lower risks of data
tampering, multiparty data access, and avoidance of technologyifock public system is designed to
incorporate aneverincreasingnumber of participants andwould be appropriate if the systerwere
intended to be used by producers and tradéss example A private system is designed to be used by a
limited number ofparticipantswho are similar in scope whidlis more closely with the requirements of

a Sheme fa exchangingenewable gasartificatesacross bordebetween National Organisations only

In the future, there may be potential for a public blockchain primgé dual function of transfemgand

the issuing and cancellation of certificates at natioleadel. This reportdoes not specify the type of
blockchain used which would require a separedstbenefit analysis based on the solution requirements
and designBut it is evident that a blockchain solution would fit the requirements of the envisaged IT
solution

In the case of renewable gas markets, blockchain can serve as digital infrastructure for national or
European registries and/or for creating a crdsder marketplace, where Scheme Participants exchange
data packages (renewable gas certificate) withouteatral intermediary. Given that there are already
established\ational Organisations some Member States, there is potential for building a blockehain
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based renewable gas certificate platform on thelgikl that would integrate with the existing natiah
systems. Such integration between the national systems and a decentralisettEWlockchairbased

platform could be done using a secure and automated API (Application Programming Iniextsich

defines interactions between multiple software interdiaries. One approach can be building a
centraised API that helps eacBcheme Participarto propagate their data to the blockchain. Another
approach can be that eachcheme Participarin the blockchain pushes transactions directly on their
servers. Thelesign of such blockchabmased platform can be highly custaaible depending on the final
NEIljdZA NSYSydad ¢KS OSNIATFAOFGSaAa gAff o0S aliz2NBR 2
FNRY GKSNB FdzNI KSNJ NI yaTS NNERhaiagcountkE®m that odiNJ { OK
onwards the receiving Scheme Patrticipant holds certificates in its bluak account. The risk of double
counting of certificates within the blockchain is zeae there is no way for a single party to degtroopy

or manipulate it.

Another application of blockchain t@newablegas certificates could be leveraging the technology for
operating National Organisatioms order to take full advantage of the blockchain benefits. Bational
Organisatiorwould hold individual data of itsnarketparticipants, while required certificate data would

be on the shared blockchalmased platform. That way, there would be a single source of truth and full
synchrongation across borders. On top of that, a marketplacelwabuilt either accessible by issuers and
generators or by all eligible users. However, this option requires political will and coordination of
numerous parties, which can pose issues in the solution's implementation.

The information on the renewable gasrtificates within the blockchain can be separated into dynamic
and static information. Static information, such as ptapéecific information or information related to the
Scheme Participantspecified by REGATRACE as level 1 attribute informatiofrigae® 4) only needs

to be registered once and can be used along the certificate lifecycle (requestsefion transfer,
cancellation or even further markets (e.g. wholesale gas markets). The dynamic part includes information
such as volume or pduction period- specified by REGATRACE as level 2 attribute information (see Figure
4), which are created individually for each transfer process.

Blockchain technology provides several functions to pursue absolute anonymity which is important
considering data protection. On the other hand, for example in private blockchains, full anonymity might
not be required. In that case, the account details naégo be shared between Scheme Participants. A
midway option could be for the Scheme Operator to maintain a list of account details without making it
public to all Scheme Participants.

Another feature of data management on blockchain is classifying whighnded to be on the blockchain

and which data can be kept out. A general rule of thumb is to keep only required data on blockchain, such
asrenewablegas certificate voluméenergy amount)issuance (where, when, by whom and to whom),

and final ownershipgletails.

That information should be kept as simple and straight forward as possible to sengtarage and
increase performance. On the other hand, there may be information to be stored on a catrsdirver

or even the national Feystems e.g.further details about therenewable gas producer, generation
evidence reportsjnformation exchanges beyond the main renewable gas certificate transfer process.
Such division serves thgocess of keeping the blockchaiased platform efficient and compliant thi
privacy regulationsTo simplify and familisseé the user experience, the usaiill not see whether the
action is done oror off blockchain the solution would look like any other weiased applicationThe

user will be informed about the outcome of tlespective action irrespectively where it was done.
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