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ABSTRACT 

Trade in renewable hydrogen is a vital component for decarbonizing hard-to-electrify sectors and 

achieving Europe’s climate goals. Ukraine aspires to become a leading producer and exporter of 

hydrogen and could evolve into a key trading partner for the EU. A fundamental prerequisite for this 

trade is an internationally recognized certification system that provides transparent and fraud-resistant 

proof of the green origin of hydrogen. 

Within the research project “German-Ukrainian Research Cooperation on the Certification of Green 

Hydrogen (GerUCCHy)”, funded by the German Federal Ministry of Research, Technology and Space 

(BMFTR), HIR Hamburg Institut Research gGmbH and the Institute of Renewable Energy (IRE) at the 

National Academy of Sciences of Ukraine provided science-based support for the development of a 

verification system for renewable hydrogen. 

Building on the project’s first report which shed light on the EU’s regulatory requirements and analyzed 

the conditions in Ukraine, the present report contains recommendations for designing a certification 

system for renewable hydrogen in Ukraine. This encompasses the verification of the renewable origin 

of electricity inputs and the tracking and certification of renewable hydrogen quantities. Also, the 

relevance of extended sustainability criteria relating to environmental, social, economic and 

governance aspects of renewable hydrogen production in Ukraine was assessed. 

The GerUCCHy project recommends a two-phase implementation for Ukraine’s hydrogen certification 

system. In the near term, it is advantageous for Ukraine to prioritize enabling exports of renewable 

hydrogen to the EU that can be counted towards the EU’s renewable energy targets, to achieve 

associated price premiums and attract investments critical for developing Ukraine’s renewable 

hydrogen economy. Also, this would create the opportunity to gain experience with hydrogen 

certification and build capacity among domestic market actors, administration and auditors. To make 

this possible, Ukraine should focus on the direct use of the EU’s Union Database (UDB) in cooperation 

with international voluntary certification schemes. In the short term, Ukraine should also develop the 

legal framework for hydrogen certification and disclosure, covering both Proof of Sustainability (PoS) 

certificates (to verify that criteria allowing access to compliance markets are met) and Guarantees of 

Origin (GOs, as tracking instrument for disclosure and consumer information on voluntary markets). 

Over the medium to long term, the project recommends the establishment of a national hydrogen (or 

integrated renewable gas) registry, with a multi-purpose certification system design that integrates 

PoS and hydrogen GOs as a particularly advantageous option. This needs to be combined with a 

technical interface to the EU’s UDB for the transfer of GOs and PoS associated with exports to the 

EU. A national registry, for which the existing electricity GO registry or the biomethane registry could 

serve as starting points, would enable national target accounting and disclosure for hydrogen and 

other gases. Moreover, In the medium to long term Ukraine should further develop the electricity GO 

registry to support energy carrier conversion tracking. 

As part of the eventual establishment of a national hydrogen registry, consideration should be given to 

integrating extended sustainability criteria that go beyond current EU requirements. For Ukrainian 

producers, voluntary adoption of such standards can enhance positioning in premium markets. To 

avoid overburdening the market ramp-up phase, three priority criteria are recommended to be 

integrated first, which were found to be particularly relevant in the Ukrainian context: water use; land 

use rights; transparency, accountability and anti-corruption. Further extended sustainability criteria 

(e.g. biodiversity, labour standards) can be incorporated in subsequent phases as the market matures.  
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ABOUT THE PROJECT

The project “German-Ukrainian Research Cooperation on the Certification of Green Hydrogen 

(GerUCCHy)” provides science-based support for the development of a verification system for 

renewable hydrogen in Ukraine. Its aim is to scientifically prepare an important link in the supply chain 

for certified renewable hydrogen between Ukraine and Germany. With a duration from mid-2024 to 

mid-2026, the project supports the build-up of the necessary expertise for the development and opera-

tion of a cross-border, internationally compatible hydrogen origin verification system for trade between 

Ukraine and the EU – particularly Germany.

The German-Ukrainian Research Cooperation on Green Hydrogen Certification is a partnership 

between two highly specialized, application-oriented research institutions: Hamburg Institut Research 

gGmbH and the Institute of Renewable Energy at the National Academy of Sciences of Ukraine (IRE). 

The research project is funded by the Federal Ministry of Research, Technology and Space (BMFTR) 

within the framework of the guideline for funding international projects on the topic of green hydrogen 

(Funding code: 01DK24007).

The core of the cooperation is to jointly develop practical methods that can be implemented within a 

few years and that enable the traceability of the ‘green origin’ of hydrogen in trade between the EU

and Ukraine. The system for certifying renewable electricity in Ukraine is also included in the analysis 

in order to ensure its suitability for the conversion of renewable electricity into hydrogen. By 

transferring knowledge about verification and certification approaches in the EU, the project promotes 

investment security and the export of renewable hydrogen from Ukraine to the EU.

The development of appropriate systems would make it possible to make them available at

reasonable cost to support EU trade with other hydrogen-exporting countries in the region. The 

research therefore also focuses on the aspect of achieving the best possible reproducibility of the 

methods and systems developed in different energy industry and regulatory contexts.

The long-term goal of the research cooperation is to establish a partnership between the two research 

institutions, the Hamburg Institut and IRE, within which future application-oriented research questions 

at all stages of the H2 value and supply chain between Ukraine and Germany can be jointly 

addressed. This could lay an important institutional foundation for supporting the German-Ukrainian 

energy partnership.

More information and project publications can be found at: https://www.hamburg-

institut.com/en/services/guarantees-of-origin/research-cooperation-gerucchy/ 

https://www.hamburg-institut.com/en/services/guarantees-of-origin/research-cooperation-gerucchy/
https://www.hamburg-institut.com/en/services/guarantees-of-origin/research-cooperation-gerucchy/
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1 INTRODUCTION 

European and German demand for imported renewable hydrogen is forecast to be high. Especially for 

hard to electrify sectors such as heavy industry, aviation and maritime transport, renewable hydrogen 

is a vital component for meeting decarbonization targets and reducing dependency on fossil fuel 

imports. The REPowerEU Plan of 2022 formulates ambitious targets for 2030, striving for a production 

of 10 million tonnes renewable hydrogen in the EU and imports of 10 million tonnes (European 

Commission, n.d.–a, 2022). For 2050, the aim is to cover about 10% of the EU’s energy needs by 

utilizing renewable hydrogen. Also in Germany, a high demand for renewable hydrogen and 

derivatives is expected. The hydrogen import strategy of 2024 estimated a demand of 95-130 

terawatt-hours (TWh) for 2030, with an import share of 50-70% (Bundesministerium für Wirtschaft und 

Klimaschutz [BMWK], 2024). For 2045, the strategy expects a demand of 360-500 TWh for hydrogen 

and an additional 200 TWh for hydrogen derivatives, with increasing import shares beyond 2030. Up 

to date, however, the ramp-up of hydrogen markets in Germany and the EU has been progressing 

slower than estimated by these strategies, because production costs have not decreased as expected 

and infrastructure development has been slow, among other reasons (Diehl et al., 2025). Nonetheless, 

renewable hydrogen remains a vital component of European climate change mitigation and energy 

resilience strategies. In April 2026, the EU proposed measures to accelerate the transition towards 

affordable and secure energy supply as part of the AccelerateEU Communication, including measures 

to speed up hydrogen market development (European Commission, 2026b).  

Beyond the strategy level, EU regulation sets detailed rules for renewable hydrogen production and 

use. The Renewable Energy Directive (RED)1 sets targets for renewable fuels of non-biological origin 

(RFNBO) in industry and transport which must be implemented by member states. Under the EU 

Emissions Trading System (ETS) and Carbon Border Adjustment Mechanism (CBAM), renewable 

hydrogen is considered to have zero emissions. Delegated Acts accompanying the RED formulate 

detailed RFNBO criteria regarding the renewable character of electricity inputs and required 

greenhouse gas (GHG) savings (meanwhile, as part of AccelerateEU, the EU Commission has 

propose a targeted review of the RFNBO production criteria to facilitate market development 

(European Commission, 2026b), which needs to be taken into account in policy analyses). 

Furthermore, the RED and the Gas and Hydrogen Markets Directive formulate disclosure rules for the 

share of renewables in gas and hydrogen deliveries to consumers, with less strict requirements on 

hydrogen production and tracking than in the target accounting context. In voluntary green energy 

markets, where consumer information is governed by disclosure rules, climate accounting standards 

for companies and corporate climate target setting initiatives act as complementary demand drivers.  

Interacting with the EU’s aims and regulatory context, Ukraine has a green hydrogen opportunity: 

building on a high renewable energy potential, energy partnerships with the EU, and its existing gas 

pipeline and storage infrastructure, Ukraine has the potential to become a key trading partner for 

Europe (see the project’s first report, Chvanova et al., 2025). Currently, Ukraine’s energy sector is 

severely damaged by Russia’s invasion, threatening energy security. In this context, a focus on 

decentralized renewable energy production and green technologies provides a strategic response 

 

1 Directive (EU) 2018/2001 of the European Parliament and of the Council of 11 December 2018 on the 

promotion of the use of energy from renewable sources (recast), last amended by Directive (EU) 2024/1711 of the 
European Parliament and of the Council of 13 June 2024. 
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option. As one element of rebuilding Ukraine’s energy infrastructure, European demand and 

investment can make a critical contribution for developing Ukraine’s renewable hydrogen economy.  

Developing renewable hydrogen trade between Ukraine and Europe requires the establishment of an 

internationally recognized verification and certification system: This is crucial for ensuring the 

environmental integrity of hydrogen and compatibility with the European regulatory framework, thereby 

supporting market development and facilitating trade.  

Despite the ongoing Russian military aggression, Ukraine has in recent years implemented a 

Guarantees of Origin registry for electricity from renewable energy sources and high-efficiency 

cogeneration units, which is operated by the National Energy and Utilities Regulatory Commission 

(NEURC) and the State Agency for Energy Efficiency and Energy Saving of Ukraine (SAEES), 

respectively. Pursuing alignment with European standards, Ukraine has become a member of the 

Association of Issuing Bodies (AIB) and applicant of the European Energy Certificate System (EECS) 

Electricity Scheme. Moreover, Ukraine’s biomethane registry has become operational in February 

2026, operated by the SAEES; biomethane economic operators have access to the EU’s Union 

Database (which however is not yet fully operational). The set-up of a hydrogen verification and 

tracking system is however still at a conceptual stage, because the required legal framework is still 

missing (see Chvanova et al., 2025 for an overview of regulatory and market framework conditions in 

Ukraine).  

In this context, the “German-Ukrainian Research Cooperation on the Certification of Green Hydrogen 

(GerUCCHy)” aims to provide science-based support for the development of a verification system for 

renewable hydrogen in Ukraine. A cross-border, internationally compatible hydrogen origin verification 

system is an important link in the supply chain for certified renewable hydrogen between Ukraine and 

Germany and other EU countries, and the project aims to build up the necessary expertise for the 

development and operation of such a system. With a project duration of June 2024 to July 2026, the 

research cooperation is a partnership between two highly specialized, application-oriented research 

institutes: HIR Hamburg Institut Research gGmbH and the Institute of Renewable Energy (IRE) at the 

National Academy of Sciences of Ukraine.2 Funding was provided by the Federal Ministry of 

Research, Technology and Space (BMFTR) within the framework of the guideline for funding 

international projects on the topic of green hydrogen (Funding code: 01DK24007). 

An overview of the project content is provided by Figure 1. The project’s first report details the basics 

of tracking approaches for renewable energy and hydrogen, gives an overview of the EU’s regulatory 

requirements for renewable hydrogen verification, and analyzes regulatory and market framework 

conditions in Ukraine (Chvanova et al., 2025). The present report builds on these findings to develop 

recommendations for designing a certification system for renewable hydrogen in Ukraine. This 

encompasses the verification of the renewable origin of electricity inputs and the tracking and 

certification of renewable hydrogen quantities. Also, the relevance of extended sustainability criteria 

relating to environmental, social, economic and governance aspects of renewable hydrogen 

production in Ukraine was assessed. An English and Ukrainian summary of the project’s central 

recommendations is available as a policy brief (Styles, Hoelzmann, et al., 2026).  

 

2 The project start of IRE’s contribution was August 2024. 
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Publications of the research cooperation and presentations of its workshop series and final event are 

available on the project website.3 

 

Figure 1: Overview of project content 

 

Source: own depiction, Hamburg Institut, 2026 

 

To support the development of recommendations, exchange with stakeholders in Ukraine and the EU 

(with a focus on Germany) was organized through interviews and a survey as well as a workshop 

series. As part of the interviews and survey, feedback was collected from 11 Ukrainian stakeholders 

(representing the areas of policy/administration, civil society and standardization, gas network 

operation, corporate electricity consumption covering GO purchase and trade, renewable energy 

associations) and 5 German and European organizations (representing the areas of energy supplier 

associations, gas and hydrogen network operation, and international voluntary certification schemes). 

Contacted organizations were identified as part of a stakeholder analysis conducted as part of the first 

project report (Chvanova et al., 2025). The interview and survey guideline is available in the Appendix 

(Sections 7.3 and 7.4). With Ukrainian stakeholders, two interviews were conducted while other 

responses took the form of written feedback (partly in Ukrainian, with translation provided by the 

project partner IRE). The exchange with European stakeholders took place as interviews. For 

complementing responses from a research perspective, an extended written response to the survey 

questions was also coordinated within the IRE by the project partners. Moreover, a workshop series 

was organized with four workshops held between December 2025 and April 2026, where intermediate 

results were presented and discussed with stakeholders from Germany and Ukraine. A final project 

event was held in May 2026 as a conference session at the IRE’s XХVІІ Іnternational Scientific and 

Practical Online Conference “Renewable Energy and Energy Efficiency of the XXI Century”, to present 

recommendations to a wider audience.  

To provide a basis for developing recommendations for renewable hydrogen certification in Ukraine, 

Chapter 2 summarizes the analysis of European framework conditions conducted in the first project 

report. With gas disclosure and target accounting, the Ukrainian hydrogen certification system needs 

to address two relevant verification contexts. The chapter outlines structural tensions between these 

two distinct certification approaches and explores implications for system design in Ukraine.  

 

3 See https://www.hamburg-institut.com/en/services/guarantees-of-origin/research-cooperation-gerucchy/.  

https://www.hamburg-institut.com/en/services/guarantees-of-origin/research-cooperation-gerucchy/
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Chapter 3 places the focus on how to verify the renewable origin of electricity that is used as an input 

for renewable hydrogen production. Distinguishing between target accounting and disclosure contexts, 

we provide an overview of requirements by the EU and international certification schemes and discuss 

implementation pathways in the Ukrainian context. The chapter concludes with results on how the 

Ukraine's existing Guarantees of Origin system for renewable electricity could be further developed to 

support renewable hydrogen certification. 

Chapter 4 focuses on the design of a tracking system for renewable hydrogen in Ukraine. We present 

recommendations for key building blocks such as e.g. the relation between Guarantees of Origin and 

Proofs of Sustainability for renewable hydrogen, the types of hydrogen products covered, system 

boundaries for calculating greenhouse gas emissions of hydrogen production, governance structures 

of the certification system, cornerstones of disclosure rules, and the interaction between tracking and 

certification systems in export and import countries. To conclude, implications for setting up a 

renewable hydrogen tracking system in Ukraine are summarized.  

Chapter 5 analyzes the aspect of extended sustainability criteria for renewable hydrogen in Ukraine. 

While regulatory frameworks in the EU impose requirements on verifying the renewable origin of 

renewable hydrogen, extended sustainability criteria refer to, for instance, sustainable sourcing of 

water or governance aspects. We present an overview of proposed sustainability criteria for renewable 

hydrogen within the international landscape of standards and frameworks and assess which of these 

sustainability criteria are of particular relevance to Ukraine. The chapter concludes with 

recommendations for the integration of priority criteria into the Ukrainian certification framework.  

Chapter 6 concludes with a proposal for a roadmap for the practical implementation of a renewable 

hydrogen tracking system in Ukraine. 

 

2 GENERAL PRINCIPLES FOR A SYSTEM FOR RENEWABLE 

HYDROGEN CERTIFICATION IN UKRAINE 

The design of a credible certification system for renewable hydrogen is shaped, above all, by the 

regulatory purposes that such a system is expected to serve. In the European Union (EU), and by 

extension in any third country seeking to supply certified renewable hydrogen to EU markets, a 

distinction between two different but interrelated verification contexts for renewable gases must be 

made: gas disclosure and target accounting. Understanding the logic, requirements, and inherent 

tensions of these two contexts is a prerequisite for developing an internationally compatible hydrogen 

certification system in Ukraine. 

 

2.1 The diversity of use cases for hydrogen certification  

Hydrogen certification systems serve a broad and heterogeneous set of purposes. At the most general 

level, the tracking and certification of hydrogen attributes is intended to provide transparency on 

product characteristics to customers, to prevent double counting of renewable attributes, to enhance 

market credibility and trust, and to facilitate cross-border trade. In practice, however, the specific 

requirements imposed on a certification instrument depend critically on the use case it is meant to 

address. 
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Hydrogen is employed across a wide range of applications, both energetic and non-energetic. 

Energetic uses include high-temperature industrial processes, peak-load provision in electricity 

systems, and use as a fuel in road transport, maritime shipping, and aviation. Non-energetic uses 

encompass its role as a raw material and process gas in the chemical and basic materials industries. 

Hydrogen also serves as an input for downstream products such as green steel. Each of these 

application contexts may be governed by different regulatory frameworks and may impose distinct 

evidentiary requirements on the certificate holder. 

The principal use cases can be grouped as follows: 

• Target accounting: Accounting for national contributions to European renewable energy targets 

under the Renewable Energy Directive (RED), as well as proof of renewable inputs for the EU 

Emissions Trading System (EU ETS I/II), the Carbon Border Adjustment Mechanism (CBAM), and 

national support schemes of EU Member States (such as quotas or subsidy schemes for gas from 

renewable energy sources). 

• Gas disclosure and voluntary markets: Disclosure obligations vis-à-vis end consumers 

regarding the renewable content of gas supply, in implementation of the Gas and Hydrogen 

Markets Directive (EU) 2024/1788 and the Renewable Energy Directive. Moreover, for corporate 

consumers hydrogen tracking and certification plays an important role in the context of 

sustainability reporting in compliance with regulatory and voluntary standards. 

• Export and import: European and international trade and transport of hydrogen and its 

derivatives, requiring mutual recognition of certification systems between producing and 

consuming countries. 

• Tracking renewable attributes across complex value chains: Both in its energetic and material 

applications, renewable hydrogen can be used as an input for downstream industrial products 

(e.g. green steel). As such products are the subject of their own regulatory or customer demands 

(e.g. green steel quotas in construction tenders), certification instruments are needed that allow 

renewable attributes to be tracked across value chains in a way that satisfies regulatory and/or 

voluntary customer requirements in downstream product markets. 

This diversity of use cases is not merely a matter of administrative convenience. It has direct structural 

implications for the design of any certification system, because the two principal verification functions 

(gas disclosure and target accounting) rest on fundamentally different regulatory logics, different 

chain-of-custody requirements, and different types of proof. 

 

2.2 Two verification contexts for renewable gases: Gas disclosure and target 

accounting  

The EU regulatory framework establishes two parallel but distinct verification contexts for renewable 

gases. Although both systems rely on certificates as their principal instrument, they differ substantially 

in their legal basis, the type of proof required, and the chain-of-custody model they employ. 
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2.2.1 Gas disclosure  

The gas disclosure system is grounded in Annex I No. 5 of the Gas and Hydrogen Markets Directive 

(EU) 2024/1788, adopted on 13 June 2024, which introduces mandatory gas disclosure obligations for 

all EU Member States, with a transposition deadline of mid-2026.4 Under this framework, gas suppliers 

are required to disclose to their customers the proportion of renewable gases and low-carbon gases in 

their gas supply, and the proportion of renewable hydrogen in their hydrogen supply, as well as at 

minimum the CO₂ emissions associated with the gas supplied. The designation of gases as renewable 

must be substantiated by Guarantees of Origin (GOs) issued in accordance with Article 19 of the 

RED.5 The obligation on Member States to establish GO systems for gases, including hydrogen, was 

introduced with the RED II (2018/2001) and remained without major changes in the RED III 

(2023/2413). According to the RED II, GO systems must comply with the European Norm (EN) 16325 

'Guarantees of origin related to energy', which had to be revised to cover not only electricity but also 

gases and heating and cooling and was published in revised form in mid-2025. 

The chain-of-custody model applicable to gas disclosure is the Book & Claim approach. Under this 

model, the renewable attribute of the energy and the physical energy commodity are traded 

separately: GOs are issued by state-appointed registries at the point of production or grid feed-in and 

are cancelled at the point of delivery to end customers. Critically, as per Article 19 (8) RED III, the GO 

cancelled for a given delivery must correspond to the relevant grid characteristics. This introduces a 

distinction between dedicated hydrogen grids and gas grids and ensures that technical blending limits 

of gas grids are taken into account.6 However, there is no requirement for the physical flow of 

renewable gas and the certificate to travel together through the supply chain. Beyond the 

correspondence of cancelled GOs with grid characteristics, the Book & Claim approach does not 

require physical grid connections between specific gas producers and consumers to exist, nor is it 

necessary to track commodity transactions. This decoupling of attribute and commodity provides 

significant flexibility for market participants, but it also means that the certificate does not, by itself, 

constitute proof of compliance with specific sustainability criteria or meets target accounting 

requirements. 

 

2.2.2 Target accounting 

The target accounting system is governed by the RED II (2018/2001) and RED III (2023/2413), which 

set binding renewable energy targets for final energy consumption overall and by end-use sector, 

including industry, buildings, heating and cooling, and transport.7 For hydrogen to be counted toward 

 

4 Directive (EU) 2024/1788 of the European Parliament and of the Council of 13 June 2024 on common rules for 
the internal markets for renewable gas, natural gas and hydrogen. 

5 Directive (EU) 2018/2001 of the European Parliament and of the Council of 11 December 2018 on the promotion 
of the use of energy from renewable sources (recast), last amended by Directive (EU) 2024/1711 of the European 
Parliament and of the Council of 13 June 2024. 

6 For a national implementation example, see e.g. the draft German legislation on gas and hydrogen disclosure, 
p. 49 f. in Deutscher Bundestag, Drucksache 21/5440, Gesetzesentwurf der Bundesregierung: Entwurf eines 
Gesetzes zur Änderung des Energiewirtschaftsgesetzes und weiterer energierechtlicher Vorschriften zur 
Umsetzung des Europäischen Gas- und Wasserstoff-Binnenmarktes, 20.04.2026.  

7 In the following, the current version of the Renewable Energy Directive (see footnote 5) is abbreviated as RED, 
unless specific regulations in either RED II or the RED III are referred to. 



 

18 

 

these targets as a RFNBO, it must satisfy a set of stringent and detailed sustainability criteria laid 

down in the Delegated Acts 2023/1184 and 2023/1185.8 

The key RFNBO criteria are as follows (see Chapter 3.3 for a more detailed overview):  

• Renewable electricity inputs: Electricity inputs used in hydrogen production must be proven to 

be renewable. Grid-sourced electricity may be counted as fully renewable where the criteria of 

additionality, geographical correlation, and temporal correlation are met. 

• Greenhouse gas savings: A life-cycle greenhouse gas emissions saving of at least 70% 

compared to a fossil fuel-based comparator must be demonstrated. 

• No double counting: It must be ensured that each gaseous and liquid fuel delivery is counted 

only once in calculating renewable energy shares per Member State and only in one final energy 

consumption sector. 

Proof of Sustainability (PoS) certificates document compliance with the criteria. 

In the context of certifying renewable hydrogen for export to the EU, it is essential to take into account 

the fact that given the slower than expected ramp-up of the hydrogen market, the European 

Commission has announced to propose a targeted review of the production criteria for renewable 

hydrogen (European Commission, 2026b). As part of this, it is expected that the requirements for 

renewable electricity inputs – considered particularly stringent – will be adjusted and relaxed. This 

could affect especially prospective requirements on hourly matching (currently foreseen from 2030) 

and additionality (currently not applicable until 2038 for RFNBO plants coming into operation before 

2028) regarding the classification of electricity used for hydrogen production as fully renewable.  

The chain-of-custody model for target accounting is mass balancing, which stands in marked 

contrast to the Book & Claim approach used for disclosure. Under mass balancing, certificates may 

only be traded together with the energy commodity itself. The sustainability characteristics of the 

hydrogen are tracked across the entire supply chain, from production through transmission and 

distribution to final use. This tighter coupling of attribute and commodity is intended to ensure the 

integrity of the accounting and to prevent the same renewable attribute from being claimed in multiple 

jurisdictions or sectors.  

The sectoral targets established under RED III further illustrate the regulatory significance of the target 

accounting function. By 2030, at least 42% of hydrogen used for final energy and non-energy 

purposes in industry must originate from RFNBOs, rising to 60% by 2035 (Article 22a RED III). In the 

transport sector, Member States must achieve either a renewable energy share of at least 29% in final 

energy consumption or a greenhouse gas intensity reduction of at least 14.5% by 2030, with a 

combined share of advanced biofuels, biogas, and RFNBOs of at least 5.5%, of which at least one 

percentage point must derive from RFNBOs (Article 25 RED III). Notably, the RFNBO criteria apply 

equally to domestic production and to exports, and they are likewise applicable to hydrogen counted 

under the EU ETS and CBAM.  

 

8 Commission Delegated Regulation (EU) 2023/1184 of 10 February 2023 supplementing Directive 
(EU) 2018/2001 by establishing a Union methodology setting out detailed rules for the production of renewable 
liquid and gaseous transport fuels of non-biological origin; Commission Delegated Regulation (EU) 2023/1185 of 
10 February 2023 supplementing Directive (EU) 2018/2001 by establishing a minimum threshold for greenhouse 
gas emissions savings of recycled carbon fuels and by specifying a methodology for assessing greenhouse gas 
emissions savings from renewable liquid and gaseous transport fuels of non-biological origin and from recycled 
carbon fuels.  
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Table 1 summarizes the distinctions between the disclosure and target accounting frameworks. 

Table 1: Key distinctions between disclosure and target accounting frameworks 

 Gas disclosure  

(voluntary markets) 

Target accounting  

(compliance markets) 

Focus Disclosure of gas supply to 

consumers 

Accounting of renewable fuels 

(bio-based, renewable fuels of 

non-biological origin) toward 

Union targets 

Basis The RED and the EU Gas and 

Hydrogen Markets Directive 

require the use of GOs to track 

and disclose renewable gases 

supplied via gas or hydrogen 

networks 

The RED formulates requirements 

for the sustainability of biomass 

and renewable properties of 

RFNBOs, as well as greenhouse 

gas emission savings; certification 

of RED criteria is also demanded 

by the Gas and Hydrogen Markets 

Directive 

Type of proof GOs with information on energy 

attributes at the time of 

production/grid feed-in 

Proof of Sustainability (PoS), 

plus any additional evidence 

required under national support 

schemes, as proof of compliance 

with the criteria 

Chain of custody Book & Claim: no coupling of 

attribute and energy commodity 

sales necessary; GOs cancelled 

for deliveries to end customers 

must correspond to the relevant 

grid characteristics 

Mass balancing: certificates may 

only be traded together with the 

energy commodity; tracking of 

transactions and sustainability 

characteristics across the entire 

supply chain 

Coordination Future coupling of GOs and PoS for the same gas delivery in the 

Union Database (UDB) 

Source: Hamburg Institut (2025) 

 

2.3 The structural tension between disclosure and target accounting  

The coexistence of these two verification systems within a single regulatory environment creates a 

structural tension that any certification system must navigate. The tension arises from the fact that the 

two systems differ not only in their legal basis and chain-of-custody requirements, but also in the 

underlying purpose they serve and, consequently, in the content, organization and institutional 

anchoring of certification processes. Moreover, close coordination is required between the issuance, 

transfer and cancellation of PoS and GOs. To avoid double counting of renewable attributes, it must 

be prevented that PoS and GOs referring to the same consignment of renewable gas are assigned to 

different gas deliveries and costumers.  

Gas disclosure, operating through the Book & Claim model, prioritizes market accessibility and 

flexibility. By decoupling the renewable attribute from the physical commodity, it allows suppliers and 

traders to manage certificates independently of physical gas flows, thereby reducing transaction costs 
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and facilitating the functioning of liquid markets for renewable gas products. The GO instrument is 

designed primarily to inform end consumers and to support voluntary sustainability reporting, rather 

than to provide the granular, supply-chain-specific evidence required for regulatory compliance in the 

context of national and European renewable energy targets. 

Target accounting, by contrast, operates through mass balancing and demands a much higher degree 

of traceability and documentation. Demonstrating compliance with RFNBO criteria such as 

additionality, geographical and temporal correlation of grid-sourced renewable electricity inputs and a 

minimum greenhouse gas saving of 70% while providing evidence that the mass balancing chain of 

custody has been kept requires significant administrative and technical efforts by producers, traders, 

and verifiers. The PoS instrument used for target accounting is accordingly more complex than the GO 

used for disclosure, and the two instruments are not interchangeable. 

The EU regulatory framework acknowledges this tension and moves toward a partial resolution 

through the planned coupling of GOs and PoS instruments in the central UDB. Once a consignment of 

renewable gas is registered in the UDB, any GOs issued for this gas must be transferred to the UDB 

and can no longer be traded outside of the UDB (see Article 31a (4) RED III). Once the registered gas 

consignment is withdrawn from the Union’s interconnected gas infrastructure, associated GOs must 

be cancelled. In this way, double counting of renewable attributes is to be avoided. However, this 

coupling remains prospective, and the practical implementation of tracking RFNBOs through the UDB 

is still underway. In the interim, market participants who wish to serve both functions (for instance, 

suppliers of renewable hydrogen that is simultaneously disclosed as renewable to end customers and 

counted as a RFNBO toward national targets) must maintain parallel documentation under both 

systems. 

The duality of disclosure and target accounting frameworks is directly relevant for the export context: 

Ukrainian hydrogen producers seeking to supply certified renewable hydrogen to EU buyers will need 

to satisfy the requirements of both systems if their product is to be accepted across the full range of 

EU market applications. While compliance markets are associated with much stricter verification 

requirements, they are also expected to be associated with more significant price premiums than 

voluntary markets, as acknowledgment of renewable hydrogen under national subsidy or quota 

support schemes as well as under the EU ETS I/II is tied to compliance with target accounting 

requirements.  

The tension between disclosure and target accounting therefore has a concrete institutional 

dimension. A certification system that is designed exclusively around the GO and Book & Claim model 

will be adequate for disclosure purposes and voluntary market participation but will not be enough for 

buyers who need to count the hydrogen toward RFNBO targets under the RED, EU ETS, or CBAM. 

Conversely, a system designed exclusively around mass balancing and PoS will provide the rigour 

required for target accounting but may impose unnecessary complexity on market participants who 

require only disclosure-grade certification. Moreover, EU suppliers may require GOs alongside PoS to 

fulfil their disclosure obligations. A well-designed system must therefore be capable of serving both 

functions, ideally through an integrated architecture that avoids duplication of administrative effort 

while maintaining the integrity of each verification function. 

 

 

 



 

21 

 

2.4 Implications for the design of a Ukrainian certification system  

The foregoing analysis of the EU regulatory framework establishes the context within which a 

Ukrainian renewable hydrogen tracking system must be positioned. The Ukrainian system will need to 

operate within the same tension between disclosure and target accounting that characterizes the EU 

framework, because access to the full spectrum of EU market opportunities – from voluntary 

renewable gas markets to RFNBO compliance under the RED – requires that the system be capable 

of generating both GO-equivalent and PoS-equivalent instruments. 

This places specific demands on the institutional architecture, the data infrastructure, and the chain-of-

custody rules of the Ukrainian system. It also underscores the importance of mutual recognition: For 

Ukrainian certificates to be accepted by EU buyers and regulators, the Ukrainian system must be 

demonstrably compatible with the EU framework in terms of the criteria it applies, the data it records, 

and the verification procedures it employs. The following Chapter 3 of this report examines 

implications of the current EU regulatory framework for the verification of the renewable origin of 

electricity for renewable hydrogen production, whereas Chapter 4 contains an analysis of key building 

blocks of the hydrogen certification system and implementation recommendations.  

On an overarching level, there are several options available to Ukraine for setting up a hydrogen 

certification system that provides functionality for target accounting (PoS for compliance with RFNBO 

criteria, with mass balancing) and disclosure to end consumers (GOs, with Book & Claim allowed).  

Option 1: Establish a national renewable hydrogen registry 

One option is to establish a dedicated national registry for renewable hydrogen. In the context of target 

accounting of RFNBOs, such a registry would enable the recording, documentation and tracking of the 

origin and use of electricity from renewable sources for hydrogen production. In doing so, it must 

provide the necessary interfaces to RFNBO certification bodies for the issuance of PoS and to the 

UDB of the EU. For instance, as part of the national implementation of the European requirements in 

Germany (through the 37th Ordinance on the Implementation of the Federal Immission Control Act, in 

short 37. BImSchV)9, a certification-based verification system was introduced for producers and 

suppliers of RFNBOs, which is being set up by the German Environment Agency (Umweltbundesamt, 

UBA) as the responsible authority (Umweltbundesamt, 2026c). The responsibilities of UBA include, 

among other things, the recognition and supervision of certification bodies and the establishment of a 

central registry.  

Moreover, the national registry would issue GOs for the purpose of disclosing the origin of renewable 

hydrogen to end consumers. An example for a national legal implementation framework can be found 

in the German Guarantee of Origin Registry Law (Herkunftsnachweisregistergesetz, HkNRG) and the 

Gas-Heating-Cooling-Guarantee-of-Origin-Registry-Ordinance (Gas-Wärme-Kälte-

Herkunftsnachweisregister-Verordnung, GWKHV), which includes the framework for hydrogen GO 

 

9 Siebenunddreißigste Verordnung zur Durchführung des Bundes-Immissionsschutzgesetzes (Verordnung zur 
Anrechnung von strombasierten Kraftstoffen und mitverarbeiteten biogenen Rohstoffen auf die 
Treibhausgasquote und zur Anrechnung auf die Verpflichtung nach Artikel 4 in Verbindung mit Anhang I der 
Verordnung (EU) 2023/2405) vom 17. April 2024 (BGBl. 2024 I Nr. 131), die durch Artikel 2 des Gesetzes vom 1. 
Juni 2026 (BGBl. 2026 I Nr. 163) geändert wurden ist (37. BImSchV).  
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issuance by the German Environment Agency.10 The associated registry is also still under 

implementation (Umweltbundesamt, 2026a). 

As in the German case, the implementation of RFNBO and gas GO registries is ongoing, the degree 

of integration is still (as of July 2026) unclear. In the case of Ukraine, when setting up a new national 

hydrogen certification system, there are strong arguments for combining both functionalities – target 

accounting through PoS for compliance with RFNBO criteria and disclosure to end consumers through 

GOs – in one registry from the outset. This would reduce administrative costs and help to protect 

against double counting. Setting up two separate registries would not only entail doubling of 

institutional and technical infrastructures and registration and auditing efforts on the side of market 

actors, but would also require close coordination, e.g. through the creation of technical interfaces, 

between both registries. The implications of multi-purpose certification system design are more closely 

elaborated in Chapter 4.1.  

Option 2: Integration into existing national registries 

As a variation on option 1, Ukraine could integrate the verification of RFNBO criteria and GO issuance 

into existing national registries, either by building on the national electricity Guarantee of Origin 

registry operated by the National Energy and Utilities Regulatory Commission (NEURC) or by 

extending the scope of the biomethane registry operated by the State Agency for Energy Efficiency 

and Energy Saving of Ukraine (SAEES) to also cover RFNBOs. Either solution would make use of 

synergies with existing structures and reduce administrative effort when tracking renewable attributes 

across energy carrier conversion processes (see 3.2.3). Potentially, energy carrier-specific registries 

could also be merged in an overarching portal approach (see Styles, Chvanova, et al., 2026 for the 

GO context) – to assess the optimal institutional and technical integration solution, a detailed analysis 

of existing registries and coordination with associated issuing bodies and responsible ministries would 

be required, which was however out of scope of the project.  

Option 3: Direct use of the UDB 

In the context of target accounting, another option is the direct use of the UDB. In this case, Ukraine 

could – provided it is politically and technically feasible – dispense with a national registry and handle 

RFNBO certification as well as verification entirely through the UDB and international voluntary 

certification schemes recognized by the EU. Opening up the UDB to Ukraine is being pursued by the 

European Commission and would be particularly attractive for exports to the EU internal market 

(Eurogas, 2025). For biomethane, Ukrainian economic operators already have access to the UDB 

although tracking functionalities are not fully operational yet as of May 2026 (according to information 

provided by SAEES to the project team). While this option offers low entry burdens into RFNBO 

verification, it would need to be accompanied by a national registry solution for GOs to accommodate 

the disclosure context.  

In the following chapters, all three options are taken into account when analyzing renewable 

electricity verification in the context of renewable hydrogen production and key building blocks of a 

hydrogen tracking system.  

 

 

10 Herkunftsnachweisregistergesetz vom 4. Januar 2023 (BGBl. 2023 I Nr. 9), das durch Artikel 2 des Gesetzes 
vom 5. Februar 2024 (BGBl. 2024 I Nr. 32) geändert worden ist; Gas-Wärme-Kälte-Herkunftsnachweisregister-
Verordnung vom 25. April 2024 (BGBl. 2024 I Nr. 139). 
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3 VERIFICATION OF THE RENEWABLE ORIGIN OF ELECTRICITY 

FOR RENEWABLE HYDROGEN PRODUCTION IN UKRAINE 

The verification of the renewable origin of electricity is a foundational requirement for the certification 

of renewable hydrogen, including RFNBOs. For serving this function, Ukraine can build on its 

electricity GO system, which has been progressively established since 2023. However, a distinction is 

necessary between renewable electricity verification in the context of disclosure and target accounting. 

This chapter analyzes verification requirements in both contexts, before deriving recommendations on 

how a further development of the electricity GO system could support renewable hydrogen certification 

in Ukraine.  

 

3.1 Status quo of the electricity Guarantee of Origin system in Ukraine 

Ukraine has established a functional legal and technical framework for electricity GOs, constituting a 

significant step toward alignment with the EU RED. The electricity GO system, its legal framework and 

implementation status are described in detail in the first project report (see Chapter 4.1.2.5, Chvanova 

et al., 2025). To provide context for an analysis of adjustment needs in the context of renewable 

hydrogen verification, this section provides an overview of key elements of the status quo, 

complemented by insights from responses to the stakeholder survey and interviews conducted as part 

of the project.  

The GO system for electricity from renewable energy sources and high-efficiency cogeneration was 

anchored in Ukrainian law in early 2024.11 Authorized issuing body for GOs for electricity from 

renewable energy sources is the NEURC, whereas the SAEES is responsible for GOs for electricity 

from high-efficiency cogeneration. In the following, the focus lies on renewable electricity GOs only.  

NEURC’s GO registry has been operational since August 2024. This rapid practical implementation 

was enabled by the use of a registry software compatible with European GO standards (Article 19 

RED, CEN-EN 16325, EECS Rules), which is also employed by several European issuing bodies: the 

G-REX “software as a service” solution provided by the Finnish company Grexel (a subsidiary of the 

European Energy Exchange (EEX), into which it was fully integrated in 2026). NEURC is a member of 

the Association of Issuing Bodies (AIB), a voluntary association of European GO issuing bodies, and 

has applied for membership in the AIB’s European Energy Certificate System (EECS) Electricity 

Scheme for its electricity GO system. This indicates a clear alignment with European electricity GO 

standards, even though the timeline for achieving full active membership in the AIB Electricity Scheme 

and access to the AIB inter-registry hub for GO transfers remains unclear.  

The GO system is complemented by a legal framework for electricity disclosure, which was adopted in 

2023/2024.12 From 2025 onwards, electricity suppliers are obliged to inform consumers about the 

energy mix, including the share of energy from renewable sources based on GO cancellation, and on 

the environmental impact of each energy source used for energy production. Moreover, a trading 

infrastructure for GOs is in place: GOs can be traded via electronic auctions on organized trading 

 

11 Law of Ukraine “On Alternative Energy Sources”, GO procedures approved by Resolution of the Cabinet of 
Ministers of Ukraine No. 227 of 02/27/2024. 

12 Resolution of the Cabinet of Ministers of Ukraine No. 227 of 02/27/2024; NEURC Resolution No. 2626 of 
12/27/2023. 
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platforms – notably the State Enterprise “Market Operator” and the Ukrainian Energy Exchange – as 

well as through civil law contracts, including in the context of Power Purchase Agreements (PPAs). 

GOs for supported generation enter into the ownership of the “Guaranteed Buyer”, a state-designated 

company in Ukraine which administers renewable electricity support and sells electricity from 

supported plants on the wholesale market. The Guaranteed Buyer can sell GOs using the organized 

trading platforms or bilaterally. 

Market development, however, is still at an early stage against the background of the ongoing war. For 

Ukrainian electricity consumers, procuring electricity that can be verifiably shown to originate from 

renewable energy sources is currently not a priority. In addition, GO exports from Ukraine to the EU 

are currently not possible. An assessment of the recognition by the EU of GOs issued in third 

countries, in particular Ukraine, is planned for the end of 2026 and is to be carried out by the 

European Commission in cooperation with the Energy Community Secretariat (Energy Community, 

n.d.). Although electricity GOs are used by some public and private actors to verify the production of 

renewable energy, for example in the context of sustainability reporting by European companies, 

overall demand and price levels are currently low (see Operator rinku, n.d.; Ukrainian Energy 

Exchange [UEEX], n.d.). For the immediate future, survey and interview respondents view the 

recognition of Ukrainian GOs in the European market as the most important factor influencing the 

development of the Ukrainian GO market.  

Interview and survey responses indicate that the registry is perceived as user-friendly, but that there is 

room for improvement regarding the transparency of procedures as well as access to statistics and 

electricity disclosure data. In particular, there were differing assessments of whether at present there 

may be double counting risks in the Ukrainian electricity GO and disclosure system. GOs are issued 

exclusively on the basis of certified commercial accounting data on electricity supplied to the grid, 

which are uploaded to the registry by state-owned transmission system operator NPC Ukrenergo (see 

first project report, Chvanova et al., 2025). This safeguards against the issuance of multiple GOs per 

MWh of electricity produced (see also Chapter 3.2.2). Also, NEURC has a procedure for conducting 

onsite inspections in cases where these are necessary to confirm the reliability of the information 

entered in the registry (see Chvanova et al., 2025).  

However, some survey and interview respondents highlighted that improved access to residual mix 

information is required to safeguard against double counting. As explained in more detail in , 

Chvanova et al., 2025, the residual mix is the total annual energy mix for a Member State, excluding 

the share covered by cancelled Guarantees of Origin (or other explicit tracking instruments). To 

prevent double counting of renewable attributes, it needs to be ensured that claims on renewable 

energy shares that are not backed by GO cancellation (e.g. in the context of non-tracked commercial 

offers, such as electricity purchased from the electricity exchange) are based on the residual mix, and 

not grid averages where attributes covered by GOs are included. Currently, no officially published 

residual mix information for Ukraine is available yet (for information on European residual mixes, see 

(Association of Issuing Bodies [AIB], 2024a). As one component for the necessary calculations, 

information on the issuance, transfer and cancellation of Ukrainian electricity GOs is published 

monthly on the official website of NEURC (National Energy and Utilities Regulatory Commission 

[NEURC], 2026). Combining such information with annual energy statistics data to calculate a residual 

mix is an important area for further developing the electricity GO and disclosure system in post-war 

Ukraine.  

Further stakeholder responses indicated the need for improved checks of compliance with disclosure 

regulations, and cross-check mechanisms with public support databases, relevant market registries, 
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and, in future, with the UDB where gas GOs and electricity use for RFNBO production are concerned. 

This should be accompanied by improved automation of checks and high transparency of procedures. 

Moreover, verification procedures and safeguards against double counting might need to be further 

developed once the electricity GO market develops further, as higher achievable GO prices might 

imply greater incentives for exploring loopholes.  

This leads to the overarching recommendation to establish a continuous monitoring of the functioning 

of the GO system and the functioning of disclosure requirements, to identify the need to establish 

additional safeguards as the market develops. Transparency and trust in the system may be further 

increased by involving representatives of civil society organizations and international partners in 

monitoring the system. Full membership in the AIB’s EECS Electricity Scheme would contribute to 

this. Moreover, as the market develops, the development of clear guidelines on the sale, use and 

disclosure of renewable energy attributes and associated information transparency requirements is 

likely to be needed.  

In addition, interview and survey respondents highlighted the need for information and capacity-

building to improve the understanding of the electricity GO and disclosure system among domestic 

consumers and market participants. This extends to information on how GOs can support 

decarbonization. Also, the need for capacity building on PPAs was viewed as necessary, including the 

link between GOs and PPAs. Moreover, the regulatory framework for PPAs was mentioned in several 

responses as an area requiring improvement. In the Ukrainian renewable electricity market, a 

distinction is necessary between PPAs between producers and the Guaranteed Buyer on the one 

hand (for supported generation) and further PPAs between private market parties, mostly in the 

context of corporate PPAs (for more details on Ukrainian electricity market design, see Chvanova et 

al., 2025). Producers who sell electricity to the Guaranteed Buyer as part of the public support scheme 

sign a typical electricity purchase and sale agreement approved by NEURC. Corporate PPAs, on the 

other hand, are not standardized; contract terms are subject to negotiation between producers and 

buyers. 

Given the important role of PPAs in the context of the EU’s RFNBO criteria (with regard to verifying 

compliance with additionality requirements on grid-sourced renewable electricity, see Chapter 3.3), 

facilitating PPAs is an important aspect to address in the further development of the Ukrainian 

renewable electricity market. Key starting points for improvements can be summarized based on 

findings from an online event on Corporate PPAs held by the UN Global Compact in Ukraine and 

ExPro in July 2024 (Global Compact Network Ukraine, 2024): 

• Need for a scalable financing mechanism for renewable electricity generation, applying both to 

market funding as well as a revision of public support mechanisms to provide better long-term 

planning security 

• Need for increased interest in long-term purchases of renewable electricity by consumers as 

key prerequisite for market development 

• Creation of separate legislation for corporate PPAs to enhance legal security 

• Creation of PPA templates for projects aimed at the development of new renewable energy 

capacities outside of the Guaranteed Buyer context 

• Creation of regulatory prerequisites for concluding long-term PPAs with municipal and state 

consumer companies. 

While a more detailed analysis was out of scope of this study, framework conditions for financing the 

large-scale expansion of renewable electricity in Ukraine remain an important area of further research 
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and policy action, which is of critical relevance not only in the context of renewable hydrogen 

production but in the overall build-up of a resilient and sustainable electricity supply system in Ukraine.  

 

3.2 Renewable electricity verification in the context of gas disclosure: 

Transferring renewable energy attributes from electricity GOs to hydrogen 

GOs 

In the disclosure context, verifying the use of electricity from renewable sources in hydrogen 

production requires an interlinking of electricity and hydrogen GO systems. In terms of registry design 

and GO scheme set-up, standardized rules governing so-called “conversion issuance” are of particular 

relevance here. Both for electricity GOs used to assign renewable attributes to electricity inputs and 

hydrogen GOs issued for hydrogen production, ensuring the integrity and quality validation of data 

recorded in the respective GO registries is of paramount importance for the functioning of GO 

systems. Lastly, the practical interaction between registries needs to be organised. The following 

sections examine these three aspects further and summarise recommendations.  

3.2.1 Principles of conversion issuance 

In order to issue GOs for renewable hydrogen, the hydrogen registry must be able to track energy 

carrier conversion processes. These are defined as “the transfer of energy carried by one type of 

energy carrier to another type of energy carrier” (EECS Rules Release 8 v1.11, p. 1813). In the context 

of hydrogen production, tracking conversion is particularly relevant for electricity inputs in electrolysis 

production pathways. Moreover, tracking biomethane inputs in steam reforming production pathways 

is also relevant, as well as conversion between hydrogen products (e.g. hydrogen-based ammonia 

production). In GO systems, “conversion issuance” describes the process of issuing a GO for the 

energy output of a conversion device while ensuring that GOs corresponding to the input to that 

device have been cancelled to avoid double counting of renewable attributes. During conversion 

issuance, GOs for energy outputs “inherit” renewable attributes from the input GOs (Verwimp et al., 

2022; Verwimp et al., 2021).  

Standardized guidelines and research findings on conversion are described in more detail in the first 

project report (Chvanova et al., 2025). Here, the implementation guidelines provided by EECS Rules 

(in particular, Section O – Gas Scheme Rules and Section C3 – Harmonization Measures: Issue of 

Certificates) as well as EN 1632514 and research findings (Sailer et al., 2021; Styles, Chvanova, et al., 

2026; Verwimp et al., 2022; Verwimp et al., 2021) are synergized, to provide a conceptual starting 

point for hydrogen GO system development in Ukraine.15 Based on this, the process of conversion 

issuance can be broken down into six steps (see Figure 2). 

 

13 Association of Issuing Bodies (AIB) (2026): EECS Rules Release 8 v1.11. Available under: https://www.aib-

net.org/eecs/eecsr-rules (accessed 26.05.2026). 

14 EN 16325:2025: Guarantees of origin related to energy. European Commission (DG ENER). Available for 

purchase under 
https://standards.cencenelec.eu/ords/f?p=205:110:::::FSP_PROJECT:76236&cs=12B2847575D7E3FEC3680264
5BDAAAB2F (accessed 26.05.2026). 

15 For the case of Germany, a more detailed analysis of practical registry implementation options for conversion 
issuance can be found in Styles, Chvanova, et al. (2026).  

https://standards.cencenelec.eu/ords/f?p=205:110:::::FSP_PROJECT:76236&cs=12B2847575D7E3FEC36802645BDAAAB2F
https://standards.cencenelec.eu/ords/f?p=205:110:::::FSP_PROJECT:76236&cs=12B2847575D7E3FEC36802645BDAAAB2F
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Figure 2: Steps of conversion issuance 

 

Source: Hamburg Institut 2026, based on Verwimp et al., 2022; EECS Rules Release 8 v1.11, EN 

16325.  

 

3.2.1.1 Step 1: Measuring and reporting of energy inputs 

Information on the energy inputs consumed by a conversion facility (e.g. an electrolyzer) is captured in 

the hydrogen GO registry through consumption declarations. Consumption declarations detail the 

quantity and characteristics of each energy input used for hydrogen production. According to the 

EECS Gas Scheme Rules, they are required for all production facilities with more than one energy 

input. The consumption declaration must cover the same time period as the metered data submitted 

and must be submitted separately for each input. It must include: the energy content of the relevant 

input (i.e. the input underlying the GO issuance in question); the energy content of all other inputs 

during the defined production period; and the energy input factor for each input, calculated as the ratio 

of the relevant input to the sum of all inputs during the production period.  

3.2.1.2 Step 2: Verification of energy input quantity and quality 

The GO system needs to implement rules and procedures on the verification of energy input quantity 

and quality. The quantity of energy inputs reported in the consumption declaration should be subject to 

a plausibility check against the measured hydrogen output. Where necessary, issuing bodies can 

request confirmation by the grid operator or an independent auditor. In addition to quantity, the quality 

of the electricity input needs to be verified: this includes a (potentially automated) check of the 

attributes carried by the electricity GOs (e.g. energy source, production period, plant characteristics) 

and, where applicable, an assessment of compliance with RFNBO criteria. This verification step 

ensures that only GOs with the appropriate characteristics are used as the basis for hydrogen GO 

issuance. 

Verification requirements on electricity inputs formulated by EECS Rules and EN 16325 are further 

analyzed under Chapter 3.2.2. 

3.2.1.3 Step 3: Cancellation of GOs for energy inputs 

The electricity GOs corresponding to the quantity of electricity consumed are cancelled in the 

electricity GO registry on behalf of a specified conversion plant (e.g. an electrolyzer). According to the 

EECS Rules, the usage category “Conversion Issuance” must be specified in cancellation requests, to 

allow for a distinction to other certificate uses such as disclosure or support, for instance. Identifying 

the conversion plant in the cancellation request enables the correct attribution of the cancelled 

electricity GOs to the corresponding hydrogen production facility in the hydrogen GO registry. An 

important finding from research on conversion is that input GOs should be cancelled before (or at least 

simultaneously with) the issuance of the output GOs, to prevent double counting and fraud (Verwimp 

et al., 2022; Verwimp et al., 2021). To ensure coherence across electricity and gas and hydrogen 

disclosure frameworks, it is recommended to clarify that the energy input to which a GO cancellation 
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relates must have occurred within the same calendar year as the energy production in the conversion 

facility. 

3.2.1.4 Step 4: Measuring, reporting and verification of energy output 

In accordance with the EECS Gas Scheme Rules, the quantity of output (e.g. hydrogen) underlying 

GO issuance corresponds to the energy content of the gas production of the facility during the relevant 

period. This is calculated by multiplying the volume of net gas production by the average calorific 

value of the energy output for the facility during that period. If multiple distinct energy inputs were 

used, e.g. electricity from different energy sources or plants, energy input factors need to be taken into 

account to determine the energy source of outputs. In that case, the output quantity in MWh, for which 

hydrogen GOs with a specific energy source are issued, is calculated as the volume of net gas 

production multiplied by the calorific value of the energy output multiplied by the energy input factor for 

a specific input.  

GO schemes need to define verification requirements for energy outputs. For instance, they can 

determine that the output quantity is verified by the grid operator or an independent auditor on the 

basis of metered data and the consumption declarations submitted. Verification requirements 

formulated by EECS Rules and EN 16325 regarding the quantity of gas production are further 

analyzed under Chapter 3.2.2.3. 

Importantly, GO issuance is based exclusively on the net output quantity, ensuring that conversion 

losses are fully accounted for. In the example of RFNBO production, electricity GOs are cancelled in 

accordance with the quantity of electricity input to the electrolyzer, whereas hydrogen GO issuance is 

based on the measured net quantity of hydrogen output. There is no 1:1 conversion of electricity GOs 

into hydrogen GOs. 

3.2.1.5 Step 5: Determination of the energy source of the output 

The energy source attributed to the hydrogen output is determined on the basis of the measured 

output quantity and the consumption declarations, as described under Step 4. Where a hydrogen 

production device uses energy inputs from more than one source, the properties of each input are 

distributed proportionally to the output using the energy input factor. For example, if 70% of the 

electricity GOs cancelled for electricity inputs into an electrolyzer carry the energy source “wind” and 

30% carry “solar”, then 70% of the hydrogen GOs issued for the net gas production will inherit the 

energy source “wind” and 30% will inherit “solar”. This proportional inheritance mechanism ensures 

that the renewable attributes of the electricity inputs are accurately reflected in the hydrogen GOs, 

while taking conversion energy losses into account.  

3.2.1.6 Step 6: Transfer of information 

In accordance with the EECS Rules, selected information from cancelled input GOs is transferred to 

the issued hydrogen GOs (see Chapter 3.4.2). This inherited information includes attributes such as 

the energy source, production period, and relevant plant characteristics of the upstream renewable 

electricity generation. 

In addition, EECS Rules require that all GOs issued through a conversion issuance process must 

carry a “Conversion Tag” (for further specifications see AIB, 2025a). The conversion tag ensures that 

renewable attributes transferred from one energy carrier to another within a conversion process can 

be correctly tracked and are not counted twice as “produced from renewable energy sources”. 
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To reduce administrative burden and improve usability, hydrogen GO registries should be connected 

to energy input registries – in particular, the electricity GO registry – via technical interfaces (see 

Chapter 3.2.3). Such interfaces enable the automated transfer of data from input GO cancellations into 

consumption declarations for hydrogen production devices, including the automatic inheritance of 

relevant attributes by the hydrogen GOs issued for the net energy output. 

3.2.1.7 Additional information: Handling of auxiliary energy inputs 

Special rules apply to the handling of auxiliary energy used in the process of hydrogen production (or 

other gases). As this is a special case that differs from the treatment of multiple energy inputs, it is 

described separately here (based on EECS Gas Scheme Rules, Sections O6.4.2–O6.4.4).  

As described in step 4 above, GOs are issued exclusively for net gas production. Gas consumed by 

production auxiliaries is excluded from GO issuance. Where auxiliary energy consumption from a 

secondary energy carrier exceeds 2% of the total energy input related to the production of the output, 

this auxiliary consumption must be taken into account when determining net output quantity – 

effectively reducing the quantity of output eligible for GO issuance. 

However, the EECS Gas Scheme Rules allows domain certification schemes to provide for three 

exemptions from the auxiliary deduction requirement: 

• Waste treatment energy: Energy consumed for the purpose of waste treatment need not be 

deducted as auxiliary consumption. However, registrants must demonstrate that such treatment 

is necessary for processing the waste handled by the production device. 

• Renewable auxiliary energy from other energy carriers: Auxiliary energy consumption of 

energy carriers other than the energy carrier being produced need not be deducted from the 

measured output where that auxiliary energy has demonstrably been produced from renewable 

sources. This condition is met either by cancelling GOs for the relevant renewable input, or by 

demonstrating that the energy was produced on-site from renewable sources — provided no 

GOs have been or will be issued for it. 

• Anaerobic digestion: Where gas is produced from biological energy sources using anaerobic 

digestion, it is not necessary to deduct energy consumed to produce this gas and to make it 

available to the market. 

In practice, the boundary between classifying energy fed into production devices as input or auxiliary 

energy can be blurry. For other constellations than the ones listed above, the EECS Gas Scheme 

Rules allow domain certification schemes to specify in which cases a flow of energy into a production 

device is considered an energy input or an auxiliary.  

3.2.2 Data integrity and quality validation (for electricity and gas/hydrogen) 

Ensuring data integrity and quality validation is of paramount importance in the certification of renewable 

hydrogen. Accurate and reliable data underpin the credibility of certification schemes, as they provide 

assurance that the hydrogen produced genuinely meets specified sustainability criteria. Without robust 

data validation processes, there is a significant risk of misreporting or data manipulation, which could 

undermine trust in renewable hydrogen as a sustainable energy source and potentially lead to double 

counting or non-compliance with regulatory standards. Therefore, effective data management 

safeguards the transparency and trustworthiness of certification systems, fostering market confidence 

and supporting the broader transition to renewable energy. For this purpose, external expert reports 

and/or other registries and databases must be consulted. 
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The EN 16325 standard, which sets out how GOs are standardized in line with relevant EU legislation 

and existing voluntary schemes, contains principles for GOs (for all energy carriers) which serve as a 

set of long-term objectives for the development of domain GO schemes. Within the framework of these 

principles, there are a number of aspects that also play a key role with regard to data integrity and quality 

validation, such as uniqueness, operational reliability and record keeping, integrity as well as regulation 

and oversight. The EN 16325 also defines responsibilities that are essential for each GO scheme to 

function properly. One important responsibility in the context of data integrity and quality validation is 

the conduction or commissioning of inspections.  

In addition to the EN 16325 standard, the EECS Rules of the AIB must also be examined with regard to 

requirements for data integrity. The EECS Rules are designed to ensure that systems operating within 

the EECS framework remain reliable, secure, and interoperable, in accordance with the EN 16325 

standard, European Union regulations, and relevant national legislation. 

The following analysis contains the requirements for data integrity and verification of the EN 16325 

standard and the EECS Rules of the AIB with regard to electricity and gas/hydrogen and is based on 

the official documents of these two.  

Based on the EN 16325 standard, the data to be verified can be categorized as follows: 

• Information on registrants 

• Information on production devices  

• Verification of measured values of input and output (including consumption declarations on energy 

inputs used to produce output, e.g. biomass feedstock, electricity)  

The following sections address verification requirements for these three dimensions with regard to 

electricity as well as gas/hydrogen.  

3.2.2.1 Verification obligations for registrants  

According to the EN 16325 standard the registrant of a production device is placed under three 

obligations (under section 4.4.3.):  

• Provide accurate information to the issuing body, notify them in advance of planned changes to the 

production device, and report any unplanned changes immediately, or within one month at the latest. 

• When requested, allow the issuing body, production registrar, or their agents to inspect the production 

device.  

• Provide the issuing body, production auditor, and/or their agents access to the production device, and 

any related GO records as requested by the competent body (or production auditor), including its 

outputs and inputs, with or without prior notice.  

The EECS Rules lay down similar verification obligations for registrants which are defined as registrant 

compliance criteria (under section D5). The registrant compliance criteria contain five requirements for 

the registrant of a production device:  

• Notify the authorized issuing body in advance of any planned changes that would make the production 

device’s information in the EECS registration database inaccurate, or that will result in the production 

device qualification criteria for any product ceasing to be satisfied with respect to that production 

device.  

• Notify the authorized issuing body of any unplanned changes that have caused the information 

regarding the production device recorded in the authorized issuing body’s EECS registration 
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database to become inaccurate, or that have resulted in production device qualification criteria for the 

EECS product ceasing to be satisfied with respect to that production device.  

• When requested, allow the authorized issuing body member (or its production registrar), its servants 

or agents to inspect the production device, including without prior notice if required. 

• Provide the authorized issuing body (or its production auditor), its servants and agents access to such 

records as the authorized issuing body (or production auditor) may request in relation to that 

production device, its outputs and inputs, including without prior notice if required.  

• Re-apply for registration of the production device whenever you inform the authorized issuing body 

about any changes to the production device – either that have already occurred or are planned – that 

cause the information in the EECS registration database about that production device to become 

inaccurate. 

As part of the verification obligations for registrants, it is important to ensure that, in cases where 

obligations for registrants already exist in other registries or are expected to be established in future 

registries, such obligations can be adopted and that information provided can be cross-checked for 

plausibility.  

3.2.2.2 Verification obligations on production devices  

The EN 16325 standard contains several sections that clarify the verification of information on production 

devices. This includes that the issuing body, or any other designated competent body, shall verify the 

information submitted in relation to an application for registering a production device in its registration 

database, as required by the relevant domain GO scheme.  

Within the framework for the registration of production devices and account holders the EN 16325 

standard also clarifies the application information (under section 4.4.1.3) which shall be provided to 

the competent body, which shall record it in its registration database. The application information 

consists of the following elements:  

• Name, address and additional contact details of the applicant 

• Identity of the production device 

• Account into which GOs in respect of that production device are to be issued 

• Location of the production device  

• Technology type of production device 

• Inputs that may be used by the production device 

• Energy carrier(s) that the production device may produce  

• Nominal capacity of the production device 

• Date when the production device became operational according to the provisions of the domain GO 

scheme  

• Identity of the authorized measurement body which is responsible for collecting and determining the 

measured values of the outputs of that production device and providing it to the issuing body  

• Information on public support (where relevant)  

• Identity of the label scheme (where the production device is accredited to a label scheme) 

Within the framework of the EN 16325 standard for specific rules for individual carriers it is explained 

that for the energy type gas (including production devices that produce hydrogen) additional application 

information for the registration of a production device shall be provided upon request to the issuing body 

but do not need to be recorded in its registration database. It is further specified that as an additional 

application information for the registration of a production device for hydrogen the applicant shall provide 
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in its application a simplified energy flow diagram: the location of any compression system, purification 

system, liquefaction system, auxiliaries, import and export meters, storage facility, consumption at the 

site of the production device and indication of the points where the energy carrier becomes available for 

trade.  

The EECS Rules contain similar application information requirements defined as production device 

registration criteria (under section D4). The production device registration criteria require that applicants 

for registration of a production device are obliged to provide the following information to the authorized 

issuing body:  

• Name, address and additional contact details of the applicant  

• Product for which registration is requested  

• The transferables account where EECS certificates for the production device's output are issued, or 

a request to open such an account 

• Location of the production device 

• Details of the exit measurement point(s) for the production device 

• Details of any production auxiliaries associated with the production device  

• In cases where production auxiliaries are associated with a production device and their consumption 

is not measured at an exit measurement point, it is necessary to provide details of the entry 

measurement point(s) where the input consumed by the production device is determined 

• Inputs that may be converted into outputs by the production device 

• Production device type, indicating its fuel source and technology 

• Capacity of the production device  

• Date on which the production device was commissioned  

• Identity of the authorized measurement body or, if applicable, approved measurement body 

responsible for collecting and reporting the production device output values to the member 

• Details of payments received or to be received by any person for the production device under any 

public support scheme 

• Diagram of the production device including details of the location of the exit measurement point(s), 

any production auxiliaries and any entry measurement points for the production device 

• Name commonly used to identify the production device  

• Identity of the label scheme (where the production device is accredited to a label scheme)  

Within the framework of the EECS Rules it is further specified that for the registration of production 

devices whose output is gas (which includes hydrogen), the applicants shall in addition to the information 

listed above provide details of the location of any pumping and compression stations at the site of the 

production device.  

The issuing body is also responsible for conducting an inspection of the production device when 

deemed appropriate. The EN 16325 standard specifies a few cases in which an inspection of a 

production device seems likely to be appropriate (quoted from section 4.3.5.2):  

• The Issuing Body (or Production Registrar) is not familiar with the Production Device.  

• The Issuing Body (or Production Registrar) is familiar with the Production Device and the information 

provided in the relevant application does not accord with the Competent Body’s (or Production 

Registrar’s) experience and prior information. 

• The Production Device is technologically novel or complex.  

• The Information in the relevant application cannot otherwise be verified.  
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• The relevant application relates to a Production Device which is or has previously been registered 

and specifies significant changes to the Production Device.  

• One or more Input(s) identified in the application information are of biological and/or fossil origin.  

It is further specified that an inspection of a production device of hydrogen or gas is mandatory before 

the first issuance of GOs for the output produced by it.  

The EECS Rules also contain the requirement that the scheme member shall verify the application 

information and conduct an inspection of a production device where appropriate. Similar to the EN 16325 

standard the EECS Rules define circumstances under which an inspection is likely to be appropriate, 

which are the following (quoted from section E3.3.12):  

• The Scheme Member (or Production Registrar) is not familiar with the Production Device.  

• The Scheme Member (or Production Registrar) is familiar with the Production Device and the 

information provided in the relevant application does not accord with the Scheme Member’s (or 

Production Registrar’s) experience and prior information.  

• The Production Device is technologically novel or complex. 

• The information in the relevant application cannot otherwise be verified.  

• The relevant application relates to a Production Device which is or has previously been registered 

and specifies significant changes to the Production Device.  

As within the EN 16325 standard it is also specified in the EECS Rules that an inspection of a 

production device, the output of which is gas (which includes hydrogen), is mandatory before 

the first production period for which EECS Certificates can be issued.  

Regarding the type of inspections, the subject of production device inspections and access for 

production auditor and production registrar, the EN 16325 standard contains further requirements and 

clarifications that concern the inspection of production devices. For the type of inspections this means 

that an issuing body shall at its own discretion conduct or commission inspections of production devices 

registered on its registration database and the associated import meter(s) and export meter(s) or ad hoc 

inspections of records associated with attributes on the GOs that are registered on its registration 

database, or for which it received an issuing request.  

In terms of the subject of production device inspection the EN 16325 standard clarifies (under section 

4.11.3.2) that an issuing body shall make sure that the quality of the following information is guaranteed 

and accurate to ensure that:  

• The information recorded in relation thereto on the registration database is accurate. 

• The registrant, along with the owner and/or operator of the production device where applicable, is in 

full compliance with all relevant obligations set forth by the standard and the applicable domain GO 

scheme. 

• The production device meets the applicable qualification criteria in relation to which it is registered. 

• The energy source of the input is in accordance with the reported source type  

• The export meter(s) and import meter(s), where applicable, are well positioned to correctly calculate 

the output, and to determine the quantity of GOs to be issued for each source type.  

• The accuracy of the measurement devices used to determine output complies with the applicable 

regulatory framework. 

• The formula used to determine the number of GOs to be issued should accurately reflect the volume 

of output eligible for GO issuance, along with the relevant attributes specified on these GOs. It should 

also be assessed whether any modifications to this formula are required. 
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It is further clarified that this will be accomplished by using verification mechanisms that require 

confirmation by an independent party, separate from any individuals or entities that benefit from the 

quantity of GOs issued. 

In the context of a production device of hydrogen, it is further specified that in addition to meeting the 

requirements mentioned above the audit shall verify that there is continuous and reliable monitoring.  

Regarding the access for production auditor and production registrar the EN 16325 standard requires 

that where a competent body commissions an inspection, the issuing body shall ensure that the 

production auditor and/or production registrar has access to production device data from the registration 

database, output calculation formula for qualifying GO issuance for the production device and 

measurement device specifications as recorded by the production registrar.  

3.2.2.3 Verification of measured values of input and output  

The EN 16325 standard defines general requirements for the verification of measured values of input 

and output (for all energy carriers) as well as specific rules to individual energy carriers.  

As part of the general requirements (under section 4.11.4) it is explained that an issuing body is 

responsible for ensuring that all information underlying the issuance of GOs is accurate. For this 

purpose, it may, at its own discretion, commission an independent assessment by a production auditor 

of relevant documentation and, where necessary, plant and equipment to verify the correctness of 

production declarations and, where applicable, consumption declarations associated with the production 

device. It is further clarified that where a consumption declaration concerns inputs derived from 

biological sources or from a combination of biological and fossil sources, the registrant shall, in addition 

to the requirements of the domain GO scheme, provide the issuing body with a production auditor’s 

report at least once every two years, containing the following information (quoted from section 4.11.4): 

a) the period with regard to which it has performed the inspection;  

b) a description of the activities it has conducted to form its opinion;  

c) a statement confirming or refuting:  

1) the veracity of Consumption Declarations provided in accordance with subclause 4.5.5.1.3 

with regard to the period mentioned under a) above; and  

2) that the composition and respective amounts of Inputs as identified by mass and calorific 

value for each Input in those Consumption Declarations could realistically yield the amount 

of Output that is reflected by GOs that have been issued for the period mentioned under a) 

above, including their respective Attributes.  

d) the date; and  

e) its signature. 

As part of the specific rules for gas the EN 16325 standards requires (under section 5.3.3.2) that an 

issuing body shall issue GOs for a production device only where the consumption declaration includes 

the following information (quote from section 5.3.3.2):  

• the amount of electricity, fuel and/or heat consumption of the Production Device plant for production 

of 1 MWh of Gas, for the production period to the extent it is relevant for determining the amount of 

Nett Energy Production for which GOs may be issued;  

• the measured gas composition of the Output. 

With regard to renewable gas, it is further clarified (under section 5.3.6.2) that an inspection of the 

consumption declarations and production declarations referred to in Section 4.11.4 shall be carried out 
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at least once per year for any GO issuance request relating to renewable gas. The findings of the 

inspection shall be reported to the issuing body. Such inspections may be conducted using one of two 

approaches. In either case, the information reviewed must be consistent with the information 

submitted to the issuing body (or the production registrar) responsible for the relevant production 

device (quoted from section 5.3.6.2):  

a) verification of Metering and gas analysis data by distribution or transmission system operators. 

The distribution or transmission system operators provide the metering data, either directly 

(manually or through an automated interface) or through a third party (for example metering 

point administrator or Production Registrar) to the respective Issuing Body (or Production 

Registrar). 

b) onsite inspection by a Production Auditor. The Production Auditor provides the inspection 

results regarding production of Gas once the onsite production inspection of the Production 

Device has taken place. 

With regard to hydrogen the EN 16325 standard contains the same requirement (under section 

5.3.9.4.3) that an inspection of the consumption declarations and production declarations referred to in 

Section 4.11.4 shall be carried out at least once per year for any GO issuance request relating to 

hydrogen. The findings of the inspection shall be reported to the issuing body as well. 

The EECS Rules also define general requirements with respect to the measurement of output and 

inputs for the purposes of an EECS product, so-called measurement criteria (under section D6). The 

measurement criteria are the following (quoted from section D6.1.2):  

a) the Registrant of a Production Device for the purposes of the EECS Product is responsible for 

the delivery, quality, and accuracy of measured values with respect to the Output of that 

Production Device; and  

b) the Measurement Frequency shall be as required by the legislation and regulations that are 

applicable in the country in which that Production Device is situated. If no such legislation or 

regulation is applicable, then the Measurement Frequency shall be such that the period 

between measurements may not be more than twelve months 

c) the Measurement Criteria specified in relation to the relevant Product in the Section establishing 

the EECS Scheme in respect of the relevant type of Output. 

With regard to electricity specific product rules the EECS Rules contain further requirements for 

production declarations (under section N6.3). This includes that a person submitting a production 

declaration for a production device that relies on stored energy as an input shall also submit a 

consumption declaration for the corresponding period, indicating the amount of output used for energy 

storage intended for later use by the production device. In cases where a production device has multiple 

inputs, a consumption declaration shall be submitted for each combustible Input for the same reporting 

period. 

With regard to gas specific product rules the EECS Rules contain further clarifications for production 

declarations (under section O6.3) as well. This means that where stored energy constitutes an input to 

a production device, the person submitting the production declaration shall provide a corresponding 

consumption declaration for the same reporting period. The declaration shall indicate the amount of 

output used to store energy for later use by the production device. If the determination of the energy 

source indicated on the EECS certificate requires it, a person submitting a production declaration for a 

production device with multiple inputs shall provide a consumption declaration for each input for the 

corresponding reporting period. 
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3.2.3 Interaction between registries  

Currently, Ukraine possesses two registries for renewable energies (leaving aside the SAESS-

operated registry for electricity from high-efficiency cogeneration), each serving different purposes and 

energy carriers (see Chvanova et al., 2025, State Agency for Energy Efficiency and Energy Saving of 

Ukraine [SAEE], 2026, NEURC, 2024) further based on statements by SAESS and NEURC received 

as part of the project).  

• NEURC’s electricity GO registry issues GOs for electricity from renewable energy sources for 

disclosure purposes. Its chain of custody follows the Book & Claim principle, with no coupling 

required between the transfer of attributes and energy commodity sales. The prospect of future 

cross-border GO exports to the EU is contingent on mutual recognition. 

• The SAEES’ biomethane registry issues GOs for biomethane for disclosure purposes. 

Moreover, it offers PoS tracking for target accounting purposes. PoS information serves as the 

basis for GO issuance; producers must be audited under an international voluntary certification 

scheme concerning their compliance with sustainability criteria to register. For the chain of 

custody, the GO system follows the Book & Claim principle, whereas PoS tracking follows mass 

balancing principles. 

With the introduction of a hydrogen certification system, a further hydrogen registry will be added to 

the Ukrainian registry landscape for renewable energies – alternatively, an integration into one of 

the two registries named above is possible (see 2.4), or an integration of all three registries as 

energy carrier-specific modules in an overarching registry portal (for the German case, this option is 

further explored in Styles, Chvanova, et al., 2026).  

For reasons of administrative efficiency, it is recommendable to combine GO issuance for disclosure 

purposes (Book & Claim-based) and PoS tracking for target accounting purposes (mass balance-

based) in a single hydrogen registry or registry module (see 2.4). This follows the approach already 

implemented by the SAEES’ biomethane registry. Here as well, the GO system should support the 

Book & Claim principle, whereas the PoS mechanism requires mass balancing and combined trading 

of certificates and energy commodities, tracking transactions and sustainability characteristics across 

the entire supply chain. Linking GOs and PoS in “multi-purpose certificates” prevents GOs and PoS for 

the same hydrogen quantity from being traded independently, to avoid double counting. In this case, 

the mass balancing chain of custody has to be kept for the GO and its linked PoS to enable a given 

RFNBO quantity to count towards targets (see 4.1).  

For RFNBOs, GO issuance can be based on PoS information, with PoS issuance based on audits 

under an international voluntary certification scheme (see 3.3), following the biomethane registry’s 

approach. However, in the context of disclosure and voluntary markets, GO issuance is also possible 

without complying with RFNBO criteria, following the conversion issuance principles outlined in 3.2.1. 

Also, GOs may be issued for renewable hydrogen not falling under the RFNBO definition, such as bio-

based hydrogen production (see 4.2). For such cases, alternative GO issuance procedures and data 

verification requirements should be formulated in line with EECS Rules and EN 16325 (see 3.2.2). 

Both in the context of conversion issuance and checking compliance with RFNBO criteria, significant 

coordination needs between electricity, biomethane and hydrogen registries ensue (see Figure 3). The 

electricity GO registry must communicate with the hydrogen registry to support the tracking of 

electricity inputs for electrolysis-based hydrogen production. Similarly, the biomethane registry must 

interface with the hydrogen registry to track bio-based hydrogen production inputs (e.g. via steam 

methane reforming). Administratively, conversion issuance can be significantly simplified if technical 



 

37 

 

interfaces are created between registries (or registry modules), to enable digital data transfers and an 

automated inheritance of GO attributes (see Styles, Chvanova, et al., 2026 for an analysis of the 

German case). For instance, GO cancellation in the electricity GO registry on behalf of a specified 

electrolyzer could be set to trigger the hydrogen GO issuance process, sending an automated request 

to hydrogen producers to complete information submission and verification for the hydrogen GO 

issuance process (e.g. by linking electricity GO cancellation to hydrogen production measurement 

data, see 3.2.1). For this, compatibility of IT system infrastructure and transfer protocols needs to be 

ensured. 

For hydrogen exports to the EU, GOs and PoS documents must be moreover transferable to the EU 

UDB, necessitating compatibility with EU data standards and mutual recognition frameworks (see 

European Commission, 2026a). Based on feedback from interviews and survey responses received 

as part of the project, the technical implementation of interfaces between the UDB and national 

RFNBO registries is still under development.  

In the Ukrainian context, respective benefits of creating technical interfaces between separate, energy 

carrier-specific registries or consolidating one or several of them into a modular platform requires a 

detailed technical and organizational analysis of the existing systems, which was out of the project’s 

scope. The extension of GO and PoS systems to hydrogen is still underway in many EU member 

states, including Germany, so no best practices are available yet. Moreover, implications for 

institutional responsibilities need to be clarified in exchange between the involved issuing bodies, 

NEURC and SAEES, and responsible ministries. As the allocation of responsibility for the future 

hydrogen registry has major implications for feasible technical set-ups and coordination needs in the 

future Ukrainian energy registry landscape, it is recommendable to start a dialogue on this between 

the involved issuing bodies and ministries as soon as is feasible.  

 

Figure 3: Coordination needs in the future Ukrainian registry landscape for renewable energies 

 

Source: Hamburg Institut 2026 
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3.3 Renewable electricity verification in the context of RFNBO target 

accounting: Compliance of electricity inputs with RFNBO criteria  

In the context of RFNBO target accounting, requirements on renewable electricity verification are 

markedly stricter than in the disclosure and voluntary market context examined under Section 3.2. 

However, by unlocking access to compliance markets, RFNBO producers can expect more attractive 

price premiums than in markets based merely on voluntary consumer demand for renewable hydrogen 

products.  

For Ukraine, compliance with the RFNBO criteria for electricity input is therefore a key prerequisite for 

gaining full access to European markets and meeting the regulatory requirements of the EU. In the 

following section, an analysis is conducted to determine how Ukraine can demonstrate and verify 

compliance with the RFNBO criteria for electricity. A key role in this regard is played by the RFNBO 

verification requirements provided by so-called voluntary schemes, which operationalize the more 

general European legal requirements on RFNBO production in the context of target accounting. The 

analysis concludes with an assessment of which criteria and verification requirements prove 

particularly challenging to meet in the Ukrainian context, alongside options for addressing such 

challenges. Also, implications for RFNBO registry design are derived.  

3.3.1 EU requirements on renewable electricity inputs for RFNBOs 

The legal requirements for the production of RFNBOs in the EU are derived primarily from the RED II16 

and its further specification through the Delegated Acts 2023/118417 and 2023/118518. Central to this 

is the proof that only renewable electricity is used for the production of RFNBOs and that greenhouse 

gas emissions are significantly reduced. The Delegated Act 2023/1185 determines that RFNBOs must 

exhibit life-cycle greenhouse gas emission savings of at least 70% compared to a comparator based 

on fossil fuel (this emissions threshold is also formulated in Article 29a RED III19). The Delegated Act 

2023/1184 mainly defines criteria for the generation process of electricity used in RFNBO production 

by operationalising the concepts of temporal and geographical correlation of electricity and RFNBO 

production as well as the concept of additionality of renewable energy projects. Section 3.3.2 of the 

first report within this project describes the criteria in detail (Chvanova et al., 2025). These provisions 

form the basis for all further verification requirements by voluntary schemes and national 

implementation measures. 

As a general rule, eligible renewable energy sources for the production of RFNBOs include wind, solar 

and geothermal energy, ambient energy, tide, wave and other ocean energy, and hydropower. This is 

 

16 Directive (EU) 2018/2001 of the European Parliament and of the Council of 11 December 2018 on the 
promotion of the use of energy from renewable sources (recast). 

17 Commission Delegated Regulation (EU) 2023/1184 of 10 February 2023 supplementing Directive (EU) 
2018/2001 of the European Parliament and of the Council by establishing a Union methodology setting out 
detailed rules to produce renewable liquid and gaseous transport fuels of non-biological origin. 

18 Commission Delegated Regulation (EU) 2023/1185 of 10 February 2023 supplementing Directive (EU) 
2018/2001 of the European Parliament and of the Council by establishing a minimum threshold for greenhouse 
gas emissions savings of recycled carbon fuels and by specifying a methodology for assessing greenhouse gas 
emissions savings from renewable liquid and gaseous transport fuels of non-biological origin and from recycled 
carbon fuels. 

19 Directive (EU) 2023/2413 of the European Parliament and of the Council of 18 October 2023 amending 
Directive (EU) 2018/2001, Regulation (EU) 2018/1999 and Directive 98/70/EC as regards the promotion of energy 
from renewable sources, and repealing Council Directive (EU) 2015/652. 
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based on the RED II definition of renewable energy; in the context of RFNBO production, however, 

energy from biogenic sources is excluded.  

The criteria for classifying electricity as fully renewable in the context of RFNBO production vary 

depending on how the electricity is sourced. One key difference is whether electricity comes via a direct 

connection to a renewable generation facility or through the grid. There are five different scenarios that 

can be distinguished as a source of renewable electricity for the production of RFNBOs:  

(1) Electricity from direct connection  

(2) Electricity from a grid with a renewable energy share exceeding 90%  

(3) Electricity from a grid with an emission intensity lower than 18 g CO2eq/MJ with further 

requirements  

(4) Electricity from the grid during an imbalance settlement period  

(5) Electricity from the grid with further requirements (regarding additionality, temporal and 

geographical correlation) 

In the case of electricity taken from the grid, there are various options for ensuring that both the 

electricity and the corresponding RFNBOs can be approved as fully renewable. One of them defines 

the condition of taking electricity from a grid which is part of a bidding zone with a high share of 

renewable electricity (over 90% in the last year). Since the Ukrainian electricity system has long been 

heavily reliant on fossil sources, and despite initiated and planned transitions toward renewable 

energy, it is unlikely in the foreseeable future that the option 2 of sourcing electricity from a grid with a 

renewable energy share exceeding 90% will be available. The same applies to the option 3 of 

sourcing electricity from a grid with an emission intensity lower than 18 g CO2eq/MJ. Option 4, 

sourcing electricity from the grid during an imbalance settlement period, is more relevant in grids with 

a high share of renewable energy as well.  

The most feasible approaches for electricity and the corresponding RFNBOs to be counted as fully 

renewable in Ukraine are Option 1 (electricity from direct connection) as well as Option 5 (electricity 

from the grid with further requirements). Option 5 is a combination of several criteria which includes 

the existence of a PPA, temporal and geographical correlation of electricity and RFNBO production as 

well as the additionality criterion. Compliance with the RFNBO requirements can be demonstrated by 

the use of recognized national or international voluntary schemes which issue a PoS as formal 

confirmation of compliance. Formal recognition by the European Commission as voluntary scheme for 

RFNBOs currently applies to CertifHy EU RFNBO Scheme, International Sustainability and Carbon 

Certification (ISCC) EU Scheme and REDcert-EU Scheme (as of December 2025).  
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Figure 4: EU requirements for renewable electricity in RFNBO production 

 

Source: Own depiction by Hamburg Institut 

 

In addition to the option of full recognition as a RFNBO, Article 27 (6) of RED III also provides the 

possibility of partial recognition as a RFNBO based on the average share of renewable electricity in 

the respective country of production (two years before the electricity was supplied for the production of 

the fuel). With a renewable energy share of 50% in the electricity mix, accordingly 50% of the fuel 

produced could be recognized as RFNBOs. However, the emissions factor for grid electricity must 

also be taken into account, as the minimum saving of 70% compared to the fossil reference must be 

maintained.  

3.3.2 Criteria of voluntary schemes for electricity input and how to comply with them 

Compliance with the RFNBO criteria needs to be demonstrated by the use of voluntary schemes, either 

directly in connection with the UDB or with a national RFNBO registry. Independent organizations 

provide and supervise voluntary schemes, which encompass detailed rules on how to evaluate whether 

the energy or material under consideration (including its production path) complies with certain 

regulatory requirements. Voluntary schemes involved in RFNBO certification that have received a 

positive technical assessment from the European Commission and a formal recognition as voluntary 

scheme for RFNBOs include CertifHy EU RFNBO scheme, ISCC EU scheme and REDcert-EU scheme 

(European Commission, n.d.–b) (as of December 2025). 

According to RED II, RFNBOs must contribute to a reduction in greenhouse gas emissions by using 

electricity from renewable sources during their production. Following the guidelines in RED II and the 

Delegated Act on RFNBOs, the voluntary schemes provide requirements how to count electricity used 

for making RFNBOs as fully renewable. 

As described in 3.3.1, the EU RFNBO criteria encompass five scenarios for sourcing renewable 

electricity for RFNBO production (see Figure 4). These five scenarios are reflected in the voluntary 

schemes which define different requirements for each scenario. The following analysis contains the 

criteria of three voluntary schemes (CertifHy EU RFNBO Scheme, ISCC EU Scheme and REDcert-EU 

Scheme) for electricity input as an operationalization of the Delegated Act RFNBO criteria. The content 

is based on the official documents of the voluntary schemes: CertifHy (2025b), International 

Sustainability and Carbon Certification (2024a), REDcert (2024d).  
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3.3.2.1 Electricity from direct connection  

In order to count electricity from directly connected installations as fully renewable, all of the three 

voluntary schemes require RFNBO producers to provide proof of the following:  

• Renewable electricity must be supplied either by a direct line from a generation facility to a fuel 

production site or generated at the same site where the fuel is produced. 

• Renewable electricity installations must have started operating within 36 months before the RFNBO 

installation begins. If extra production capacity is added to an existing RFNBO installation at the same 

site within 36 months of its initial operation, it is considered part of the original installation. 

• The electricity-generating installation is either not connected to the grid, or if connected, a smart meter 

confirms no grid electricity was used to produce RFNBOs. 

The ISCC EU scheme further clarifies that the existence of a direct line must be checked by auditors 

during the audit. The CertifHy EU RFNBO scheme specifies that the verification of a physical existence 

of a direct line may be supported by construction plans and / or permitting documentation. 

According to the ISCC EU scheme the proof of start of operation shall be demonstrated by the RFNBO 

producer through appropriate documentation (e.g. document indicating the date of commissioning). The 

CertifHy EU RFNBO Scheme requires that the commissioning date of the installation generating 

renewable electricity and the installation producing RFNBOs must be evidenced by providing and 

verifying the plants’ operational plans, data originating from the bidding zone’s Transmission System 

Operator (TSO) or Distribution System Operator (DSO) to verify the first date of electricity injection, data 

such as commercial contracts, and production data supporting the commissioning date of the installation 

producing RFNBOs.  

The ISCC EU Scheme states that auditors are responsible for a check of the smart metering system (if 

a smart metering system as described above is used), which shall verify that the system is correctly 

calibrated, measures all electricity flows and that no electricity has been taken from the grid to produce 

RFNBOs. Within the CertifHy EU RFNBO Scheme it is clarified that the correct calibration of the smart 

metering system must be checked and approved by the Certification Body.  

Both the ISCC EU Scheme and CertifHy EU RFNBO Scheme also specify the role for GOs. The ISCC 

EU Scheme requires that, where possible, electricity supplied directly should include tracking through 

GOs to avoid double counting renewable energy. Any GO issued for electricity from the connected 

installation must be cancelled for all amounts used in producing RFNBOs, with documentation provided 

to the auditor. If no GO is issued, this must be confirmed during the audit. The CertifHy EU RFNBO 

Scheme clarifies that GOs for renewable electricity must be cancelled for RFNBO production in EU 

Member States, European Free Trade Association (EFTA) States, and third countries with similar 

certification systems. If a Member State does not issue GOs for self-consumption, none are needed. 

3.3.2.2 Electricity from a grid with a renewable energy share exceeding 90%  

Within the case of counting electricity taken from the grid as fully renewable, one scenario consists of a 

grid mix with a share of renewable electricity above 90%. All three voluntary schemes define two 

requirements that are needed for RFNBO producers to count electricity taken from the grid in this 

scenario as fully renewable:  

• The installation producing RFNBOs is situated in a bidding zone where the average share of 

renewable electricity surpassed 90% during the previous calendar year. 



 

42 

 

• The production of fuel does not exceed a maximum number of hours set in relation to the proportion 

of renewable electricity in the bidding zone.  

All three voluntary schemes give clarifications on how to calculate that maximum number of hours and 

the average share of renewable electricity. This can be summarized as follows:  

• the maximum number of hours is determined by multiplying the total annual hours by the 

proportion of renewable electricity reported for the bidding zone where the RFNBO is produced 

and  

• the average renewable electricity share is calculated by dividing the gross final consumption of 

renewable electricity in the bidding zone by the total gross electricity production from all sources. 

Both the ISCC EU Scheme and CertifHy EU RFNBO Scheme further specify the implementation of the 

bidding zone concept and data use. According to the ISCC EU Scheme, statistic data provided by 

Eurostat shall be used in case bidding zones are equivalent to the country, data from national statistics 

have to be used in case bidding zones are not identical to countries, data published by International 

Energy Agency (IEA) shall be used in the case of non-EU countries and data from national statistical 

institutes may be used if IEA data are not available. Within the CertifHy EU RFNBO Scheme, the 

approach on how to implement the bidding zone concept is explained in more detail and it is stated that 

compliance with certain conditions can only be demonstrated based on reliable data from official 

sources.  

The role of GOs is also clarified in the ISCC EU Scheme and CertifHy EU RFNBO Scheme. The ISCC 

EU Scheme requires that in countries with GOs, RFNBO producers must show auditors that GOs 

matching the renewable electricity sourced are cancelled. The producer can either buy and cancel GOs 

directly or provide proof of cancellation. The CertifHy EU RFNBO Scheme requires that GOs must be 

cancelled to the benefit of RFNBO producers in EU Member States, EFTA States, and third countries 

with similar certification systems. The electricity GOs or certificates in third countries should be issued 

for energy from installations located in the same country as the electrolyser. 

3.3.2.3 Electricity from a grid with an emission intensity lower than 18 g CO2eq/MJ  

Another scenario in which electricity taken from the grid can be counted as fully renewable includes 

electricity from a grid with an emission intensity lower than 18 gCO2eq/MJ. Compared to the previous 

scenario, a low emission intensity can be realized through a high share of nuclear power in the energy 

mix. All three voluntary schemes require two criteria that have to be met in order to count electricity 

taken from the grid in this scenario as fully renewable:  

• The fuel producers have entered into one or more renewable power purchase agreements – either 

directly or through intermediaries – with economic operators that generate renewable electricity in 

one or more facilities. The amount of electricity contracted must be at least equivalent to the quantity 

claimed as fully renewable, and such electricity must be verifiably produced at these specified 

installations. 

• The conditions on temporal and geographical correlation (these will be explained in more detail later). 

Regarding the determination of the emission intensity of electricity, both the ISCC EU Scheme and 

CertifHy EU RFNBO Scheme refer to the respective methodology for determining the GHG emission 

savings from RFNBOs which are further defined in the two schemes.  

The role of GOs is only specified in the ISCC EU Scheme. Where possible, electricity supplied under 

PPAs should include GOs to prevent double counting of renewable energy. If GOs are issued for 
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electricity generated by installations under the PPA, all GOs linked to RFNBO production must be 

cancelled, with proper documentation provided to the auditor. If no GOs were issued, this must be 

confirmed during the audit. 

3.3.2.4 Electricity from the grid during an imbalance settlement period  

Electricity taken from the grid can be counted as fully renewable if the electricity is consumed during an 

imbalance settlement period, avoiding or reducing the need of downward redispatching of installations 

generating renewable electricity. All three voluntary schemes require that based on evidence from the 

national transmission operator the RFNBO producer can demonstrate, that:  

• Power-generating installations using renewable energy sources were redispatched downwards in 

accordance with Article 13 of Regulation (EU) 2019/94320, and 

• the electricity consumed for the production of RFNBOs reduced the need for redispatching by a 

corresponding amount.  

Within the REDcert-EU scheme and CertifHy EU RFNBO Scheme the possible application of this option 

is further specified. According to the REDcert-EU scheme this option is only available outside the EU, if 

the non-EU country’s market rules closely match those of the EU, including comparable institutions and 

redispatching rules. In that case, auditors must first verify that the market conditions are sufficiently 

similar to those in the EU. The CertifHy EU RFNBO Scheme also clarifies that this option can only be 

applied in jurisdictions covered by Regulation (EU) 2019/943 or where market rules enable its 

implementation, specifically where national transmission system operator roles and re-dispatching rules 

are established.  

The ISCC EU Scheme and CertifHy EU RFNBO Scheme include further clarification on requirements 

regarding evidence from the national transmission operator. According to the ISCC EU Scheme the 

national TSO must provide evidence to auditors that all claimed amounts of fully renewable electricity 

meet both criteria and are not also claimed by another party. Within the CertifHy EU RFNBO Scheme it 

is required that the Economic Operator must show proof that one or more bids from RFNBO installations 

(or intermediaries) for manual Frequency Restoration Reserve (mFRR) or an equivalent mechanism 

were selected by the TSO in the relevant bidding zone due to "redispatching," "congestion 

management," or a similar reason. This proof must be documented and/or certified by the relevant TSO. 

The role of GOs is only specified in the ISCC EU Scheme. Where GOs are available, the RFNBO 

producer must show the auditor that GOs matching the amount of renewable electricity used are 

cancelled. These GOs may be purchased and cancelled by the producer or cancelled by a competent 

authority designated by the Member State, as demonstrated to the auditor. 

3.3.2.5 Electricity from the grid with further requirements  

Where the conditions from the previous described scenarios of counting electricity taken from the grid 

as fully renewable are not met, RFNBO producers may count electricity taken from the grid through 

PPAs as fully renewable if it complies with the conditions on additionality, geographical correlation 

and temporal correlation.  

All of the three voluntary schemes refer to the RED II requirement of additionality, which means that 

the RFNBO producer is adding to renewable energy development or to the financing of renewable 

 

20 Directive (EU) 2019/943 of the European Parliament and of the Council of 5 June 2019 on the internal market 
for electricity (recast). 
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energy. They further clarify that this additionality condition shall be considered complied with if RFNBO 

producers generate enough renewable electricity themselves or secure it through PPAs, ensuring the 

amount matches what is claimed as fully renewable and is actually produced at the stated installation(s). 

Furthermore, all three voluntary schemes require that the following criteria must be met:  

• The installation generating renewable electricity came into operation not earlier than 36 months 

before the installation producing RFNBOs.  

• The renewable electricity installation has not received operating or investment aid, except for support 

prior to repowering, financial assistance for land or grid connections, and forms of support that are 

fully repaid or do not constitute net support. Installations producing renewable electricity for RFNBO 

research, testing, and demonstration are also excluded. 

The exemption regarding the additionality condition in terms of a transition phase is also mentioned in 

all three voluntary schemes. It is clarified that the two additionality criteria do not apply to RFNBO 

installations operational before 1 January 2028 until 1 January 2038. This exemption excludes capacity 

added to existing installations after 1 January 2028.  

The ISCC EU Scheme contains further specifications on evidence that has to be provided by the RFNBO 

producer to the auditor. This includes evidence regarding a possible PPA that has ended, possible 

additional production capacity that is added to an existing installation producing RFNBOs as well as 

appropriate documentation (e.g. via a statement included in GOs) demonstrating compliance with the 

second criteria (support for renewable electricity installations).  

Both, the REDcert-EU scheme and CertifHy EU RFNBO Scheme specify requirements regarding 

contracts for difference. To determine if a contract for difference constitutes net support, an ex-ante 

assessment and ex-post verification are required. Ex-ante, fuel producers must show that the contract 

terms are unlikely to give net support to renewable electricity installations. Ex-post, they must prove that 

these installations did not receive net support. 

The CertifHy EU RFNBO Scheme contains requirements on how to provide evidence about the absence 

of any support. Evidence of no support received must include descriptions of renewable electricity 

support schemes in relevant regions and a public, reliable list of installations benefiting from these 

schemes. The generating installation should not appear on the supported installations list. If no trusted 

source exists, proof can be provided by a statement in the PPA or a self-declaration from the Economic 

Operator confirming that no operating or investment aid was received. If an installation is found to have 

received support, reimbursement must be demonstrated with financial statements. 

Both the ISCC EU Scheme and CertifHy EU RFNBO Scheme also specify the role for GOs. The ISCC 

EU Scheme clarifies that where possible, electricity from owned or PPA installations should include GO 

to prevent double counting of renewable energy units. If a GO is issued for such electricity, it must be 

cancelled for all amounts used to produce RFNBOs, with documentation provided to the auditor. If no 

GO was issued for grid-sourced electricity with further requirements, this must be confirmed during the 

audit. The CertifHy EU RFNBO Scheme contains the clarification that GOs for renewable electricity must 

be cancelled for RFNBO production in both EU/EFTA Member States and third countries with equivalent 

certification systems. Only GOs or certificates in third countries that have been issued for the 

installations covered by the renewable PPAs can be used as evidence. It is further clarified within the 

CertifHy EU RFNBO Scheme that associated GOs or certificates in third countries must be cancelled 

before expiry for the benefit of the fuel producer, matching the claimed volume under the PPA. 

Renewable electricity producers can only sell these certificates to the electrolyser operator named in 

the PPA. If a Member State cancels GOs immediately, this counts as proof against double counting. 
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Proper cancellation requires statements from the relevant issuing body. If such statements cannot be 

provided due to legal reasons, supporting legal texts are needed instead. In other countries, fuel 

producers must supply a signed declaration confirming no double selling or claiming of renewable 

attributes or GHG savings. 

The condition of temporal correlation that the RED II requires refers to the generation of electricity that 

is claimed as fully renewable and the use of it for RFNBO production. Regarding the requirement of 

temporal correlation, a distinction is necessary between the different scenarios of electricity input for the 

production of RFNBOs. For electricity supplied with a direct connection, for electricity taken from a grid 

with a share of renewable electricity exceeding 90% and for electricity taken from the grid during an 

imbalance settlement period temporal correlation is considered to be met. For electricity from a grid with 

an emission intensity lower than 18 g CO2eq/MJ and for electricity from the grid with further requirements 

all three voluntary schemes define three different cases in which temporal correlation is considered to 

be met:  

• Until 31 December 2029, the temporal correlation condition is met if RFNBOs are produced in the 

same calendar month as renewable electricity from own or PPA installations, or from new storage 

assets charged during that month at the same network connection point as the electrolyser or 

generating installation. 

• From 1 January 2030, the temporal correlation condition is met if RFNBOs are produced in the same 

one-hour period as renewable electricity from own installations, renewable PPAs, or new storage 

assets located behind the same connection point as the electrolyser, provided these assets were 

charged during that hour with renewable electricity. 

• The temporal correlation condition is met if RFNBOs are produced within a one-hour period when the 

electricity clearing price from the single day-ahead market coupling in the bidding zone is at or below 

EUR 20 per MWh, or less than 0.36 times the CO2 allowance price during that period as set by EU 

ETS. This applies only if both electricity and CO2 prices are determined in functional markets. The 

closing price of the previous trading day for December for the ongoing year (Source: Intercontinental 

Exchange – ICE or European Energy Exchange – EEX) should be applied for the implementation of 

this provision. 

All of the three voluntary schemes further clarify that if a Member State implements the hourly correlation 

requirements as of 1 July 2027, fuel producers are required to comply with these requirements in the 

Member State that enforces them prior to the standard implementation date. 

The CertifHy EU RFNBO Scheme specifies that where electricity price data are necessary, the 

conditions will only be deemed satisfied if compliance is substantiated by reliable electricity price 

information obtained from official sources. 

The ISCC EU Scheme clarifies that it is necessary to ensure that records of electricity generated and 

consumed for RFNBO production are available on an hourly basis where relevant, including periods 

prior to 01 January 2030. 

Regarding the RED II requirement of geographical correlation between generation of electricity that 

is claimed as fully renewable and the use of it for RFNBO production, the same distinction between the 

different electricity sourcing scenarios applies as for temporal correlation. For electricity from a grid with 

an emission intensity lower than 18 g CO2eq/MJ and for electricity from the grid with further requirements 

all three voluntary schemes require that one of the following criteria on the location of RFNBO 

installations is met: 
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• The own installation generating renewable electricity or the renewable electricity installation under a 

PPA is, or was at the start of operation, in the same bidding zone as the electrolyser; or 

• The own installation generating renewable electricity or the renewable electricity installation under a 

PPA is located in an interconnected bidding zone or is connected to a continuous electricity grid, and 

day-ahead market prices during the relevant period in that zone are equal to or higher than those in 

the electrolyser’s zone; or 

• The own installation generating renewable electricity or the renewable electricity installation under a 

PPA is located in an offshore bidding zone that is interconnected with the bidding zone where the 

electrolyser is located. 

All of the three voluntary schemes further clarify that if EU Member States set extra criteria for the 

location of electrolysers and renewable electricity installations – beyond those already outlined – to align 

capacity additions with national hydrogen and electricity grid plans, these criteria must be followed for 

certifying RFNBOs produced within that Member state, but not for imported RFNBOs. 

Both the ISCC EU Scheme and CertifHy EU RFNBO Scheme provide further clarification on how 

RFNBO producers shall demonstrate compliance with the geographical correlation. The ISCC EU 

Scheme requires the RFNBO producer to provide appropriate documentation to the auditor showing the 

locations of both the renewable electricity generating installations and the RFNBO production site to 

verify geographical correlation. If compliance is based on the second criteria, day-ahead prices in the 

relevant bidding zones at specified times must also be documented. The CertifHy EU RFNBO Scheme 

specifies that the geographic coordinates of both the renewable electricity generation facility and the 

RFNBO production facility must be substantiated by official plans. Economic Operators situated outside 

the EU are required to provide evidence supporting the definition of bidding zones applicable to their 

locations. When electricity price data are necessary, compliance will only be recognized if it can be 

demonstrated using reliable electricity price information sourced from official sources. 

3.3.2.6 Further requirements and specifications  

In addition to the requirements described, which primarily aim to ensure compliance with the RFNBO 

criteria, the systems also contain further requirements. Both the ISCC EU Scheme and CertifHY EU 

RFNBO Scheme published separate scheme documents that contain traceability requirements and 

requirements for the chain of custody (CertifHy, 2024; ISCC, 2025c). They are designated to ensure 

that Economic Operators certified under these two voluntary schemes put in place a robust and 

transparent chain-of-custody system. The REDcert-EU scheme includes a document with scheme 

principles for mass balance which also lays down requirements for the traceability chain (REDcert, 

2024c).  

Regarding the use of GOs and PPA, the ISCC EU scheme and the REDcert-EU scheme provide more 

information and clarifications within their scheme documents (ISCC, 2024a; REDcert, 2024d). For GOs 

or renewable energy attribute certificates they refer to the requirements set out in Article 19 of Revised 

Directive (EU) 2018/2001 (RED II) which serve as a minimum standard in terms of information provided.  

3.3.3 Special challenges for Ukraine in meeting RFNBO criteria 

Ensuring compliance with the RFNBO criteria in Ukraine presents particular challenges, primarily due 

to the ongoing war initiated by Russia. The conflict has led to significant damage to the country's 

electricity infrastructure, which disrupts the reliable generation and transmission of renewable electricity. 

Furthermore, the lack of stable infrastructure and secure investment conditions complicates the 

verification and documentation required under EU voluntary certification schemes, such as 
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demonstrating geographical and temporal correlation or ensuring full traceability. As a result, Ukrainian 

RFNBO producers face considerable obstacles in demonstrating traceability and meeting the stringent 

requirements for certification, especially when compared to EU Member States with stable and 

functioning power systems. 

The geopolitical situation in Ukraine significantly exacerbates the challenges of financing and investment 

security in the renewable energy sector. This precarious environment poses specific difficulties for 

Ukrainian producers in meeting the stringent EU RFNBO criteria. The heightened investment risks make 

it particularly difficult to secure the substantial capital required for the expansion of renewable energy 

capacities. As a result, investors are hesitant to commit resources, which hampers efforts to drive 

forward the capital-intensive development of renewable energy infrastructure. As a result, despite 

promising potential for renewable energies, the electricity mix is currently still largely determined by 

fossil energy sources.  

Ukrainian interview or survey participants named the temporal correlation requirement from 2030 (i.e. 

hourly matching) as particularly challenging due to the higher data accuracy, the required access to 

granular renewable energy production and electrolyzer consumption data. According to the Ukrainian 

stakeholders Ukrainian metering and communication systems need to be improved to provide such data 

in real time and to confirm the correlation. Currently the amount of electricity generation is only available 

on a monthly basis.  

Stakeholders at the EU level noted in the course of the interviews conducted as part of the project that 

excluding publicly funded renewable energy installations from the RFNBO production could prove 

particularly challenging for Ukraine, given that public funding will likely play a central role in the 

development of renewable energy facilities – especially during the country’s reconstruction. Ukrainian 

stakeholders also highlighted this point in their survey responses, noting that there is a lack of full 

transparency on state support for renewable energy systems, as there are many support schemes in 

Ukraine and a clear and public database of aid recipients needs to be introduced in order to avoid 

inconsistencies. Furthermore, Ukrainian survey and interview participants assessed the additionality 

requirement as particularly challenging in the Ukrainian context given that the PPA market has not yet 

been conclusively defined from a legal standpoint and the issue of access to long-term PPAs on 

acceptable terms has not been resolved which is hindering the development of a comprehensive PPA 

market in Ukraine.  

Meeting the EU RFNBO criteria in Ukraine is particularly challenging due to the necessity for robust 

institutional capacities and well-developed structures to implement the complex requirements. In 

addition, establishing an effective and reliable certification system is essential to ensure compliance with 

these standards. The lack of established frameworks and the need for comprehensive organizational 

infrastructure further complicate the process, making it significantly more demanding for Ukrainian 

stakeholders compared to those in EU Member States with mature regulatory and certification 

environments. This was confirmed by Ukrainian stakeholders which pointed out in their survey 

responses that currently Ukraine is lacking the institutional capacity for carrying out comprehensive 

supervision and certification. During the interviews and surveys conducted as part of the project, 

stakeholders from within the EU specifically mentioned the issue of auditor availability in this context. 

Relying on external auditors from EU organisations was proposed as a way to build confidence in the 

certification system, particularly during the initial years of the hydrogen ramp-up. In this context, the 

challenge of ensuring safety amidst war-related circumstances plays a significant role.  
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Another critical challenge for Ukraine in meeting the EU RFNBO criteria arises from its status as a non-

EU member. This position means that Ukraine faces additional barriers to accessing EU energy markets, 

as it does not benefit from the harmonized regulatory frameworks, mutual recognition agreements, and 

streamlined administrative procedures available to Member States. Consequently, Ukrainian producers 

may encounter complexities related to the acceptance of certification documents, cross-border trading, 

and integration into the European GO system, all of which can hinder their ability to demonstrate 

compliance and participate effectively in EU renewable energy markets. This is shown by several 

Ukrainian survey responses received as part of the project which indicated that the recognition of GOs 

by the EU Member States remains an open problem which means that currently no Ukrainian GOs are 

exportable to the EU market.  

Stakeholders within the EU identified during the interviews conducted as part of the project the issue of 

electricity bidding zones as a particular challenge for non-EU states, given that this is a construct of the 

EU electricity market that is not established in that form in third countries. Consequently, the criterion of 

geographical correlation is viewed as a specific challenge for non-EU states. However, from Ukrainian 

interview or survey participants this was not named an issue, as the Ukrainian electricity grid has been 

operating in one trading zone since 2022. Another challenge specifically mentioned for non-EU states 

like Ukraine during the interviews with stakeholders from within the EU concerns the provision of 

evidence within the mass balance system. Since the European system is treated as a single logistical 

facility that does not include third countries, the integration of the balancing area from third countries 

into the European system remains an unresolved issue. 

Ukrainian stakeholders have outlined another challenge that exists in the specific context of Ukraine and 

complicates the ramp-up of hydrogen. This challenge is the connection of combined facilities (such as 

hydrogen production and electricity generation) to electricity grids which needs to be simplified. It is also 

mentioned that the procedure for connecting generation facilities to consumers in a direct line is very 

complex which also reduces flexibility in setting up hydrogen production plants and opportunities for 

combined facilities.  

In light of the listed challenges, Ukrainian and EU stakeholders recommend that Ukraine should focus 

on establishing the legal framework on hydrogen in full alignment with the EU framework (especially the 

RFNBO criteria) and EU standards (e.g. EECS, EN 16325 for electricity GOs), strengthening the PPA 

market, strengthening institutional capacity (e.g. training of auditors) and digital infrastructure (e.g. 

implementing UDB integration), developing rules to ensure temporal correlation requirements as well as 

attracting EU investors for subsidy-free renewable electricity plants combined with hydrogen production. 

In this context, it should be noted once again that the European Commission has announced a review 

of the production criteria for renewable hydrogen, and Ukraine should therefore closely monitor potential 

adjustments of EU requirements for renewable hydrogen.  

 

3.4 Implications for the role of electricity GOs in hydrogen certification 

As the previous Sections 3.2 and 3.3 have shown, electricity GOs have an important role to play in 

verifying the renewable character of electricity both in the disclosure context (issuance of hydrogen 

GOs) and the target accounting context (hydrogen PoS issuance). In both contexts, avoiding double 

counting of renewable attributes is a core purpose of GO cancellation for renewable electricity inputs 

sourced from the grid. Moreover, in the context of conversion issuance (disclosure) and verification of 

RFNBO criteria compliance (target accounting), the information content in electricity GOs can support 
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hydrogen certification. With regard to hourly temporal correlation, which is required by RFNBO criteria 

from 2030, further developing electricity GOs towards granular GOs with hourly timestamps could 

support hydrogen verification. In the following Section, implications of these three aspects for the 

further development of the Ukrainian electricity GO system are analyzed, followed by a summary of 

recommendations.  

3.4.1 Exclusion of double counting 

EU Delegated Act 2023/1184 does not explicitly mandate the use of electricity GOs as the primary 

instrument for verifying compliance with RFNBO criteria. However, Preamble 15 of the Delegated Act 

refers to the broader target accounting and GO/disclosure framework established under the RED to 

ensure that no double counting of renewable properties takes place (Articles 7 and 19 RED II, 

respectively). Specifically, the Delegated Act considers Article 19 RED II sufficient to prevent both the 

renewable electricity producer and the RFNBO producer from receiving GOs by ensuring that the 

former are cancelled (as a precondition of hydrogen GO issuance). In practice, voluntary certification 

schemes have operationalized this by requiring GO cancellation as proof of renewable electricity 

inputs wherever an electricity GO system (or an equivalent Energy Attribute Certification system) 

exists and is applicable (especially in cases of grid-sourced electricity supply, but also for self-supply if 

GO issuance for self-supply is possible under the GO system).  

Ukraine’s operational electricity GO registry already serves this function of avoiding double counting. 

Cancelling electricity GOs for electricity supplied to hydrogen producers is covered by the standard 

functions of the registry, because this process is, in its basic principle, no different from electricity GO 

cancellation for any other form of electricity consumption. In interviews with international voluntary 

certification schemes and further European experts conducted as part of the project, the existence of 

an electricity GO system aligned with European standards (EN 16325 and EECS) was viewed as 

extremely helpful for the PoS certification process, as a credible foundation for the exclusion of double 

counting. Continued alignment with these standards would further facilitate hydrogen certification in 

this regard, which can be realized by completing the EECS Electricity Scheme membership process 

(as part of which the robustness of the Ukrainian GO scheme would be reviewed and audited by the 

AIB, see AIB, 2023) and achieving European recognition of Ukrainian GOs.  

However, with regard to electricity GO issuance as part of conversion issuance (see Section 3.2) and 

RFNBO criteria compliance verification (see section 3.3), optimisation potential for the electricity GO 

registry can be identified – with regard to information content and granularity (see below), but also the 

basic function of avoiding double counting. One key recommendation from interviews conducted as 

part of the project is that electricity GO issuing bodies should ensure a timely GO cancellation, to 

avoid delays in PoS issuance. The time it takes to process GO cancellation applications in registries is 

not standardized and can sometimes take several months. As long as GOs are cancelled in the 

context of annual electricity disclosure, where suppliers can plan well ahead, this need not be 

problematic – but it becomes an issue for a timely PoS issuance following physical hydrogen 

production. Here, the existence of electricity GO cancellation statements close to the date of actual 

electricity use for RFNBO production becomes an important requirement for excluding double counting 

of renewable electricity attributes in the context of RFNBO certification.  
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3.4.2 Using the information content of electricity GOs to reduce the administrative burden of 
hydrogen certification 

Beyond their role in avoiding double counting, the information content of electricity GOs holds 

considerable potential to streamline hydrogen certification and, in particular, the verification of RFNBO 

criteria.  

For supporting the analysis, an overview of mandatory and optional additional information content of 

energy attribute certificates according to EECS standard requirements can be found in the Appendix 

(see 7.1). Information content provisions of the EECS match EN 16325 requirements very closely but 

contain relevant further developments especially where support for verifying the compliance with 

RFNBO criteria is concerned, as EECS Rules are revised more frequently than the EN 16325. 

Accordingly, the analysis focuses on EECS Rules rather than EN 16325 provisions.  

3.4.2.1 Supporting attribute inheritance as part of conversion issuance 

From a disclosure perspective, information fields on electricity GOs are the basis for “attribute 

inheritance” in the context of conversion issuance of hydrogen GOs (see 3.2.1). By creating a 

technical interface between electricity GO and hydrogen GO registries, information on the energy 

source of electricity production and further information on the originating renewable electricity 

production plant can be automatically transmitted and transferred to hydrogen GOs. Until such an 

interface is created, an intermediate solution can be to manually enter information on cancelled 

electricity GOs in the hydrogen GO registry. Hydrogen producers could supply such information as 

part of their consumption declaration, with references to the ID numbers of cancelled GOs and upload 

of cancellation statements. In this case, the issuing bodies for hydrogen and electricity GOs would 

need to coordinate to check that the correct number of GOs with the specified attributes has been 

cancelled on behalf of the hydrogen production plant. However, if possible, a technical interface and 

automated data exchange between the electricity and hydrogen GO registries should be implemented 

alongside the set-up of the hydrogen registry, as this would considerably reduce administrative efforts 

on the side of hydrogen producers and issuing bodies both, and reduce the potential for errors.  

As to what information should be transmitted as part of conversion issuance, EN 16325 and EECS 

Rules provide guidance (see Table 10 in the Appendix). According to the EECS Rules (Section C3.6), 

the energy source and the purpose of energy certificate cancellation (e.g. disclosure, support, or target 

accounting) are inherited from the cancelled certificate (such as a GO). Other attributes on an energy 

certificate issued following conversion issuance refer to the production device of the energy carrier 

conversion, e.g. the electrolyzer rather than the renewable electricity plant where electricity inputs 

originated. Additionally, issuing bodies may decide to transfer further data from cancelled input 

certificates to the output certificates issued as part of conversion issuance. For example, following the 

EECS Rules, a GO issued for 1 MWh of renewable hydrogen would not only include information on 

the electrolyzer and the hydrogen produced (see Table 8 and Table 11 in the Appendix), but could, at 

the discretion of the issuing body, also contain the following information fields regarding attributes of 

electricity inputs (inherited from electricity GO cancellation):  

• Production period 

• Originating Production Device 

• Location of the Originating Production Device 

• Operational start date of the Production Device 

• Public support status 

• Carbon footprint of the Output 
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• Radioactive waste intensity (nuclear energy) 

• Label scheme identifier 

The attributes of electricity inputs are both relevant in the disclosure/consumer information context as 

well as in the RFNBO criteria verification context. To enable transparency regarding key attributes of 

renewable electricity inputs, including such information fields in Ukrainian hydrogen GOs is 

recommendable, with associated attribute inheritance from cancelled electricity GOs.  

3.4.2.2 Supporting verification of compliance with RFNBO criteria 

In the context of target accounting, the information on electricity GOs can support the verification of 

compliance with RFNBO criteria. If underlying information on electricity production and the originating 

electricity production device is already verified, RFNBO auditors could rely on electricity GO 

cancellation statements for matching key attributes of electricity input against the RFNBO criteria (in 

combination with RFNBO production data). Once hydrogen GOs are issued as well, checking for 

RFNBO criteria compliance could even be automated, if the required information is available in 

electricity GO and hydrogen GO registries and verified when entered into the registries. Otherwise, 

verification procedures and costs may be doubled, if renewable electricity and RFNBO producers have 

to provide verified information both to GO issuing bodies for the purpose of GO issuance and to the 

auditors of RFNBO certification bodies. Alternatively, information verification in the context of GO 

issuance could build on audits conducted as part of RFNBO certification. An important prerequisite for 

synergies in verification processes is that the verification requirements of the Ukrainian electricity and 

hydrogen GO systems and voluntary certification schemes’ requirements are aligned with each other. 

It is therefore recommendable to seek early dialogue with voluntary certification schemes to discuss 

where an alignment of verification procedures could result in administrative simplifications for 

hydrogen certification processes in practice.  

Indeed, key aspects of RFNBO criteria (see 3.3.2) are already covered by information content of 

GOs which is mandatory according to EN 16325 and EECS (and as such supported by the standard 

set-up of the G-REX registry software used by NEURC for renewable electricity GOs). This refers to 

(see Table 8, Table 9 and Table 11 in the Appendix): 

• Additionality: mandatory information fields on GOs include the operational start dates of 

production devices, as well as information on the existence of public investment and/or 

production support for renewable energy generation. Such information must be included on 

electricity and gas GOs both, allowing for checks whether renewable electricity installations 

have started operating within 36 months before the RFNBO installation, and whether they are 

unsupported.  

• Temporal correlation: Information on the start and end of the energy production period a GO 

refers to is mandatory. According to further specifications of the EECS Rules, production 

periods shall at maximum be one month (AIB, 2025b). This enables a cross-check of the match 

between production months of renewable electricity and RFNBOs. 

• Geographical correlation: Information on the location of production devices is mandatorily 

included in GOs. This can be used as a basis for assessing geographical correlation between 

renewable electricity and RFNBO installations; however, additional “manual” cross-referencing 

of location information and information on bidding zones in a given country remains necessary, 

as well as, if applicable, checks of electricity and CO2 market price differentials.  

Moreover, the EECS Rules and partly also EN 16325 include guidance on further optional 

information fields which can specifically support the process of RFNBO verification. Issuing bodies 
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can decide whether they support the use of optional information fields in their registries or not (in doing 

so, they can decide whether for their registry users, entering information in these fields is voluntary or 

required). Inclusion of information as an optional field in the EECS Rules ensures, however, that such 

fields will be supported by the AIB hub for cross-border transfers of GOs and that associated 

information is not lost in GO transfers between national registries. RFNBO compliance verification 

could be supported by the inclusion of the following optional information (see Table 9 for more detailed 

information): 

• Additionality: Information on the existence and status of a PPA between the renewable 

electricity installation and the RFNBO production device would complement mandatory 

information on operation dates and public support in enabling compliance checks of the 

additionality criterion.  

• Temporal correlation: Information on the production hour of electricity and RFNBOs would 

support an hourly matching of renewable electricity use and RFNBO production which is 

currently required from 2030 onwards. Moreover, the inclusion of storage processes in the GO 

system would enable temporal correlation checks to take electricity storage into account, either 

on a monthly or also hourly basis (by allowing GO cancellation for electricity flowing into a 

storage device and issuing a new electricity GO with a “storage tag” and new time stamp for 

electricity flowing out of the storage device). 

• Geographical correlation: Including the bidding zone of renewable electricity and RFNBO 

installations on GOs enables a direct compliance check for geographical correlation; additional 

“manual” cross-referencing remains necessary in case of interconnected bidding zones or in 

case of checks of electricity and CO2 market price differentials.  

Furthermore, RFNBO verification scenarios 2-4 (as identified in Figure 4, see 3.3.1) can be supported 

by including the following optional information fields: 

• Renewable share of bidding zone 

• Emission intensity of bidding zone 

• Downwards redispatching compliance. 

However, in the case of Ukraine, these are currently less relevant than the verification scenarios 1 

(electricity from direct connection) and 5 (electricity from the grid with further requirements).  

Integrating the listed optional information fields in the Ukrainian electricity GO registry comes with 

several advantages and challenges, which are discussed in the following.  

3.4.2.3 Advantages and challenges of further developing electricity GOs to support RFNBO 

certification 

Further developing the Ukrainian electricity GO registry to actively support RFNBO certification offers 

several advantages. While PoS issuance requires confirmation by auditors in alignment with voluntary 

schemes, the administrative effort of audits determines audit costs. Including additional information in 

the electricity GO registry and, likewise, in a new hydrogen GO registry would enable automated 

checks whether electricity input meets defined quality characteristics such as RFNBO criteria 

compliance, based on verified plant and production data in the electricity GO registry and hydrogen 

registry. Besides supporting PoS issuance, verified data could be used for multiple purposes (RFNBO 

verification and for electricity not used in RFNBO production, renewable electricity marketing or 

provision of information to support schemes). In interviews and survey responses it was also 

mentioned that by linking the electricity GO registry and the administration of public support for 
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renewable electricity more closely, the transparency on the support status of renewable electricity 

generation in Ukraine could be improved. Lastly, integrating GO systems more closely into RFNBO 

verification could support the harmonization of RFNBO criteria operationalization, as differences 

between auditing procedures of voluntary schemes can increase complexity for hydrogen producers. 

Nonetheless, a number of challenges must be acknowledged. EU regulation on RFNBO verification 

places strong emphasis on voluntary schemes. Accordingly, the extent to which electricity GOs and 

their information content are used in RFNBO verification depends on the rules and practices of 

individual schemes. In interviews conducted with voluntary certification schemes as part of the project, 

there was a strong emphasis that currently the avoidance of double counting was viewed as the core 

function of electricity GOs within RFNBO certification. A further expansion of GO information to 

support RFNBO verification was predominantly viewed as potentially useful, but non-crucial 

optimization potential, as currently respective information is already checked in the course of audits. 

Indeed, as is the case with the Ukrainian biomethane registry, synergies can also be unlocked if GOs 

for RFNBOs are issued based on the information content of PoS verified in the course of audits. The 

optimal balance between extended electricity GO registry information supporting PoS issuance for 

RFNBOs, which in turn can support GO issuance for RFNBOs (coupled to PoS) still has to be 

negotiated as hydrogen GO and/or RFNBO tracking registries are implemented across Europe and 

the market ramps up.  

In deciding about adjustments to the Ukrainian electricity GO registry, it also needs to be taken into 

account that technical implementation costs of offering support for different verification criteria varies. 

Adding an information field on bidding zones is comparatively straightforward (however, the 

information gain is also limited, given the existence of a single bidding zone for Ukraine, see 

Chvanova et al., 2025). Implementing an information field on the existence of a PPA requires the 

issuing body to define and carry out verification procedures or require confirmation by audit. Including 

information on the hour of energy production requires a comprehensive further development of 

registries and metering data transfer systems – given that production devices produce less energy on 

an hourly basis than over an aggregated production period of e.g. a month, inclusion of hourly or even 

sub-hourly production information on GOs implies a change to granular GO issuance in Wh or kWh 

instead of MWh. Benefits of associated GO system changes can go beyond RFNBO verification – e.g. 

hourly matching requirements are discussed in the context of the revision of the Greenhouse Gas 

Protocol’s international climate accounting rules for corporate electricity purchases (World Resources 

Institute & World Business Council for Sustainable Development, 2025), based on research on the 

system and GHG mitigation benefits of hourly versus annual matching of electricity supply and 

demand (see e.g. Langer et al., 2024; Riepin & Brown, 2022, 2024; Zeyen et al., 2024). However, 

associated discussions are ongoing and first granular GO systems are being implemented and tested. 

Ukraine could wait for best practices and decide on associated adjustments of the electricity GO 

registry in the future. Moreover, according to experts interviewed from voluntary certification schemes, 

verifying the hourly match of metering data from renewable electricity and hydrogen plants can also be 

done in the course of audits. Software tools to support the assessment of metering data are being 

established, so that the choice between granular GO registries and hourly matching as part of RFNBO 

auditing procedures is a matter of process optimization rather than a bottleneck of RFNBO 

certification.  

Importantly, with the announced early revision of the EU RFNBO criteria, RFNBO verification 

procedures remain a moving target. RFNBO certification requirements and their operationalization 

may still change while regulation consolidates, and practical certification experiences are gathered as 
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the market ramp-up proceeds. Also, gas GO and, either separately or in integration, national RFNBO 

PoS registries are newly implemented or still under development in EU member states, so best 

practices on the interplay between electricity and gas GOs and PoS are not available yet.  

Against this background, the most solid strategy for Ukraine seems to focus first and foremost on 

strengthening the role of electricity GOs in excluding double counting in the short-term and optimize 

the certification process by more comprehensive further developments of the electricity GO registry in 

the medium to long term, once a solid foundation of best practices is available.  

3.4.3 Recommendations for adapting the Ukrainian electricity GO system to renewable 
hydrogen certification needs 

Based on the above analyses, we recommend implementing a two-step approach when further 

developing the Ukrainian electricity GO system to support renewable hydrogen certification. In the 

near term, the focus should be on consolidating the existing framework, legally and practically 

strengthening the role of electricity GOs in excluding double counting, as well as on building 

experience with RFNBO certification. Implementing more substantive structural adjustments to the 

electricity GO registry can be pursued over the medium to long term, once a solid foundation of best 

practices is available.  

In this regard, a short-term priority remains the finalization of the Ukrainian legal framework for 

hydrogen certification processes in the context of target accounting (PoS) and disclosure (GOs). In 

both contexts, electricity GO cancellation should be mandated as a formal requirement for certifying 

hydrogen produced using grid-supplied electricity, to systematically prevent double counting. In the 

electricity GO registry, the organization of cancellation processes should be double-checked by the 

issuing body, to ensure that a timely cancellation of electricity GOs on behalf of RFNBO production is 

possible. 

To prepare the allocation of institutional responsibilities, structured exchanges should be initiated 

between NEURC, SAEES, and the relevant ministries to clarify institutional responsibilities for a future 

hydrogen registry and to evaluate the relative merits of creating interfaces between separate registries 

(for electricity GOs, biomethane GOs and PoS, hydrogen GOs and PoS) versus consolidating one or 

several of the registries into a modular platform. 

To assess where further mid-term developments of the electricity GO registry can most benefit the 

practical implementation of RFNBO certification, it is recommendable to establish an early dialogue 

between issuing bodies and voluntary certification schemes on synergies between national registries 

and audits, e.g. regarding the alignment of auditing procedures and the future integration of optional, 

additional data fields into the electricity GO registry.  

Moreover, interviews and survey responses highlighted that Ukrainian actors saw a need for 

knowledge and capacity building on the use and design of PPAs, as well as the role of GOs, PoS and 

green energy disclosure and tracking in general.  

In the medium to long term, as a national hydrogen registry is being established (see 4.11), the 

electricity GO registry should be further developed to support conversion issuance and RFNBO 

certification, enabling a seamless tracking of energy carrier conversions. Technically, this implies an 

implementation of the necessary interfaces between registries, or the development of a joint modular 

registry platform integrating electricity, biomethane, and hydrogen (or two of the three). Moreover, 

based on emerging best practices across Europe, electricity GOs should be further developed to 

support efficient RFNBO verification processes, including the addition of optional data fields to 
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facilitate compliance checks of additionality, temporal correlation, and geographical correlation criteria. 

For this, evolving EU regulatory requirements and voluntary scheme practices should be closely 

monitored. 

 

4 KEY BUILDING BLOCKS OF A HYDROGEN TRACKING SYSTEM 

IN UKRAINE 

While Chapter 3 focused on the verification of electricity inputs for hydrogen production, Chapter 4 

places the focus on the design of the hydrogen tracking and certification system once hydrogen has 

been produced. Analyses and recommendations focus on key building blocks of such a system, which 

have been identified based on the first project report on principles of certification approaches and 

regulatory and market framework conditions (Chvanova et al., 2025):  

• Multi-purpose certification system design, including the coordination between PoS and GOs on 

the one hand and the coordination between a national hydrogen registry and the UDB on the 

other; with implications for chain-of-custody approaches, covered information attributes, and 

data quality validation 

• Scope, meaning the type of hydrogen products covered by the certification scheme 

• System boundaries for GHG emission calculations 

• Role of different transport modes and associated verification specifications 

• Transfer of renewable attributes in conversion processes following hydrogen production 

• Governance structures of the certification system 

• National disclosure rules for gas and hydrogen 

• Mutual recognition of certification systems in import and export countries 

• Interactions with tracking and certification systems in importing countries 

• Interrelation with climate accounting in consumer countries 

• Steps for preparing the IT development of a renewable hydrogen registry 

A summary of the overall implications for setting up a renewable hydrogen tracking system in Ukraine 

is provided at the end of the chapter (see 4.11). 

 

4.1 Multi-purpose certification system design 

As outlined in Chapter 2.4, there is a strong case for combining the two central certification 

functionalities – target accounting through PoS for compliance with RFNBO criteria and disclosure to 

end consumers through GOs – in one registry when setting up a new national hydrogen certification 

system in Ukraine. Setting up two separate registries would result in higher administrative costs, 

because institutional and technical infrastructures would be doubled and registration and auditing 

efforts on the side of market actors would increase compared to an integrated solution. Moreover, if 

two registries were to be implemented – one for tracking the renewable origin of hydrogen through 

GOs and the other for tracking sustainability characteristics through PoS –, close coordination would 

be required to avoid double counting, e.g. through the creation of technical interfaces between both 

registries. Alternatively, national registry development could focus on GOs and exclusively use the 

UDB for tracking sustainability characteristics through PoS. Also in this case, however, a coordination 

between the two certificate types is required. In the following, the chain-of-custody approach, tracked 
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information and verification requirements are compared for GO and PoS systems. Based on that, 

implications are discussed for the coordination between GOs and PoS, and the interaction between a 

national renewable hydrogen registry and the UDB.  

4.1.1 GOs and PoS: Comparison of chain-of-custody approach and tracked information 

As introduced in Chapter 2.2, the chain-of-custody model applicable to gas disclosure is the Book & 

Claim approach, whereas target accounting requires mass balancing. This has important implications 

for the design of the tracking system (for a detailed overview of both approaches, see Chvanova et al., 

2025).  

4.1.1.1 Book & Claim approach to tracking renewable hydrogen attributes using GOs and PoS 

registries 

GOs are issued by a state-appointed registry to the producer of renewable hydrogen, based on 

verified plant and measurement data. They record a range of attributes, covering, for example, 

information on the hydrogen production plant (e.g. operational start date, type and capacity, identity 

and location of the production device), on the produced hydrogen (e.g. production period, 

dissemination level, energy source as inherited from electricity inputs, type of gas, fossil auxiliary 

deduction), on the public support status, and a range of further mandatory and optional information 

(for a detailed overview of the information content of gas GOs according to EECS Rules, see Table 8, 

Table 10, and Table 11 in Section 7.1 of the Appendix). Importantly, GOs represent first and foremost 

a neutral recording of the attributes of a given unit of produced energy, not a compliance check with 

predefined criteria. This reflects their role as a consumer information instrument, which supports 

consumers in making choices based on their own preferences. Nonetheless, information on 

compliance with predefined criteria can also be recorded on GOs. This can be of relevance to 

consumers in a disclosure context but is also an important prerequisite to integrate the use of GOs in 

target accounting or national support contexts, by enabling a linkage between GOs and PoS (see 

4.1.3). Centrally, the EECS Gas Scheme Rules include the option to record on gas GOs information 

such as compliance with GHG emission savings criteria or sustainability criteria or further specified 

(e.g. RFNBOs) criteria, alongside references to relevant sustainability certification schemes, 

certification bodies and further relevant documentations (see Table 11 in Section 7.1 of the Appendix). 

Listed as optional information by the EECS Rules, domain schemes may decide to make such 

information elements mandatory for their users.  

Once issued, GOs can be transferred to other users of the registry or exported to other registries, as 

long as mutual recognition requirements are fulfilled (see 4.8). With GO cancellation, the attributes 

conveyed by the GO are allocated to a specific MWh of hydrogen supplied to a final customer. Prior to 

approving cancellation requests, issuing bodies need to check whether any relevant cancellation rules 

are fulfilled, e.g. to ensure that GOs cancelled for a given delivery correspond to relevant grid 

characteristics (see 4.7) or that the validity period of GOs has not been exceeded.21 The Book & Claim 

approach allows for energy attribute certificates to be traded separately from underlying commodities 

– in effect, once a GO has been split from its commodity, physical hydrogen is traded as non-

renewable. Hydrogen suppliers can then flexibly assign renewable attributes to specific deliveries 

based on GO cancellation. As a result, there is no need for the GO registry to track commodity 

 

21 According to Article 19 (3) RED, GOs are valid for transactions for 12 months after the relevant energy unit has 
been produced. Member States must ensure expiry of GOs that have not been cancelled at the latest 18 months 
after the energy unit’s production. 
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transactions or even whether deliverability of hydrogen between producers and consumers is given in 

theory.  

 

Figure 5: Book & Claim approach to gas disclosure 

 

Note: GOs cancelled for deliveries to end customers must correspond to the relevant grid 

characteristics.  

Source: Hamburg Institut, 2025, based on Sabbagh Amirkhizi, 2020  

 

4.1.1.2 Mass balancing approach to tracking renewable hydrogen attributes using PoS and the UDB 

For the purpose of demonstrating compliance with the RFNBO criteria to enable target accounting 

under the RED Directive, economic operators are obliged by Article 30 (1) of RED III to use a mass 

balance system. Here, the sustainability characteristics of hydrogen are tracked across the entire 

supply chain, from production through transmission and distribution to final use (see Figure 6). 

However, mass balancing does not require the physical delivery of a specific volume of hydrogen from 

producers to consumers; such physical tracking becomes impossible once shared infrastructure such 

as grids or pooled transport tanks are used, which are fed from multiple suppliers with hydrogen based 

on different energy sources and production pathways. The mass balancing system allows a mixing of 

raw material and fuels with differing sustainability characteristics and enables a reassignment of the 

sustainability characteristics in a flexible manner to consignments withdrawn from such a mixture; in 

this way, it is intended to reduce the administrative burden for demonstrating compliance with 
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sustainability and GHG savings criteria compared to physical tracking (Recital 5 of the Implementing 

Regulation (EU) 2022/996).22  

 

Figure 6: Mass balancing for target accounting of renewable hydrogen  

 

Source: Hamburg Institut, 2026, based on ISCC, 2025d; Styles, Chvanova, et al., 2026; Sabbagh 

Amirkhizi, 2020 (with adaptations to the hydrogen case) 

To enable the tracing of liquid and gaseous renewable fuels and recycled carbon fuels, the European 

Commission set up the UDB in which the relevant economic operators are required to enter accurate 

data on the transactions made and the sustainability characteristics of the fuels subject to those 

transactions. For entering data into the UDB, the interconnected gas system is considered as a single 

mass balance system (Article 31a (2) RED III). Gaseous fuels produced and consumed off the grid or 

through isolated local distribution networks are to be considered as separate mass balancing systems 

(see also Recital 5, Implementing Regulation (EU) 2022/996). The RED III requires Member States to 

ensure the verification of the accuracy and completeness of data entered by economic operators into 

the database, for instance by using certification bodies in the framework of voluntary or national 

schemes recognized by the Commission and which may be complemented by a system of 

Guarantees of Origin (Article 31a (5) RED III). It is further specified that Member States may use an 

existing national database which is linked with the UDB or establish a national database, which can be 

used by economic operators as a tool for collecting and transferring data into the UDB (Article 31a (5) 

RED III).  

Practically, the UDB’s aim is to track sustainability information for renewable and recycled carbon fuels 

throughout the entire supply chain, from raw material collection to final market placement (European 

Commission, 2026a). Data entry starts with the collection points of raw materials (e.g. biomass), 

where economic operators must record information on the acquisition of raw materials from their 

 

22 Commission Implementing Regulation (EU) 2022/996 of 14 June 2022 on rules to verify sustainability and 
greenhouse gas emissions saving criteria and low indirect land-use change-risk criteria, last amended by 
Commission Implementing Regulation (EU) 2025/196 of 3 February 2025. 
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points of origin.23 All subsequent transactions must be documented until the materials reach fuel 

production or conversion facilities. Following this, economic operators must register all conversion 

steps to trace input raw material consignments to resulting fuel consignments. Moreover, they must 

record all downstream trades of the produced fuels until they are placed on the EU market.  

Once fuels are placed on the EU market, final suppliers must report on this in the UDB, and allocate 

fuel consignments to specific sectors and economic operators (European Commission, 2026a). For 

gaseous renewable fuels injected into the EU’s integrated gas infrastructure, producers must record 

monthly injected volumes, with verification by transmission or distribution system operators. As the 

interconnected gas grid is treated as a single mass balance system, intermediary trades within it are 

not individually recorded, but economic operators can transfer PoS between their UDB accounts to 

prevent double counting. Once gas is withdrawn from the integrated infrastructure for final use or 

further conversion processes, this transaction must be formally recorded.  

A specification applies to renewable hydrogen that was injected into the EU interconnected gas 

network, rather than dedicated hydrogen networks: here, physical separation of hydrogen from the 

mixture of gases must be ensured at the point of consumption, in order to enable compliance with the 

target accounting framework (see 4.4.1).24 

Annex I of the Implementing Regulation (EU) 2022/996 defines what data must be transmitted through 

the whole supply chain, and what transaction data must be recorded alongside it (see Table 2). 

Economic operators are responsible for entering the required transaction and sustainability data into 

the UDB (European Commission, 2026a; ISCC, n.d.). To do this, they must be certified by a voluntary 

scheme or national certification scheme recognized by the European Commission under the RED 

framework. Also, it is the economic operators who must create and maintain the relevant mass 

balance records. The accuracy and reliability of sustainability data and mass balancing records is 

verified by certification bodies, in compliance with certification schemes’ auditing and chain-of-custody 

requirements.25  

All trade transactions must be accompanied by PoS self-declarations issued by the certified economic 

operators (except for transactions within the interconnected gas grid, where PoS can simply be 

transferred). Partly, certification schemes provide further operationalisation on the data to be included 

in PoS, building on Annex I of the Implementing Regulation (EU) 2022/996 (illustrations of information 

content requirements are provided in Section 7.2 of the Appendix for the voluntary schemes CertifHy 

EU RFNBO Scheme, ISCC EU Scheme and REDcert-EU Scheme). To allow for traceability, PoS 

receive digital identifiers and unique identification numbers. The last economic operator to hold the 

PoS (in case of RFNBOs, e.g. a hydrogen supplier or an industrial consumer) can mark a PoS as 

 

23 Economic operators encompass, for instance, collection points for raw materials, raw material traders, 
operators of fuel production and conversion plants, fuel traders, importers and exporters, suppliers, or obligated 
parties under a target scheme such as industrial consumers. 

24 Communication from the Commission: Guidance on the targets for the consumption of renewable fuels of non-
biological origin in the industry and transport sectors laid down in Articles 22a, 22b and 25 of Directive (EU) 
2018/2001 on the promotion of energy from renewable sources, as amended by Directive (EU) 2023/2413. 

25 In interviews with European stakeholders, further development needs were highlighted regarding the mass 
balancing methodology for grid deliveries from non-EU countries; accordingly, recognition of Ukrainian grid-based 
mass balancing should be pursued in cooperation with voluntary certification schemes. 
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consumed, allowing for a unequivocal allocation of its attributes and avoiding double counting 

(European Commission, 2026a; ISCC, n.d.).  

 

Table 2: Data to be transmitted through the whole supply chain and transaction data for the 
verification of sustainability and GHG emission savings criteria 

Data to be transmitted through the whole supply chain 

Name of the voluntary or national scheme 

Proof of sustainability number 

Sustainability and GHG emission savings characteristics, including: 

• statement on whether the raw material or fuel complies with the criteria set out in Article 29 (2) to (7) 

of Directive (EU) 2018/2001; 

• GHG emission data calculated according to the methodology set out in Annexes V and VI to Directive 

(EU) 2018/2001 or Delegated Regulation (EU) 2019/807; 

• description of when the installation started operation (for fuels only) 

Name of raw material or name of raw material that the fuel is produced from 

Waste or animal by-product permit number (if applicable) 

Fuel type (for fuels only) 

Country of origin of raw material 

Country of fuel production 

Statement on whether the raw material or fuel complies with the criteria set out for low indirect land-use 

change-risk biofuels 

Information on whether support has been provided for the production of that consignment, and if so, the type of 

support scheme 

Transaction data 

Supplier company name and address 

Buyer company name and address 

Date of (physical) loading 

Place of (physical) loading or logistical facility or distribution infrastructure entry point 

Place of (physical) delivery or logistical facility or distribution infrastructure exit point 

Volume: For fuels, the energy quantity of the fuel must also be included. For the calculation of the energy quantity, 

conversion factors in Annex III to Directive (EU) 2018/2001 must be used 

Source: Annex I, Implementing Regulation (EU) 2022/996 

 

4.1.2 GOs and PoS: Comparison of requirements on verifying hydrogen production data  

As with the verification of electricity inputs, data integrity and quality validation needs to be ensured 

with regard to the produced hydrogen (or, in the case of conversion processes, hydrogen derivatives). 

Requirements on the verification of hydrogen plant data and electricity input data have already been 

analyzed in Chapter 3.2.2. Here, the focus therefore lies on requirements regarding the verification of 
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measured output quantities of hydrogen and derivatives, which form the basis for GO issuance and all 

PoS tracking steps following fuel production or conversion. In the context of target accounting, 

requirements are specified by voluntary schemes, whereas in the disclosure context the EN 16325 

and EECS Rules provide guidelines on measurement verifications for gas and hydrogen GOs. 

4.1.2.1 Disclosure and GOs: Responsibility of issuing bodies to ensure data accuracy, with audits and 

grid operator confirmations as an important instrument 

In the context of GO issuance, verification requirements by EN 16325 and EECS Rules are partly 

generic in scope (meaning they apply to different energy carriers), and partly energy-carrier specific. 

To avoid repetition, EN 16325 and EECS Rules provisions for hydrogen production data verification 

have been presented in Section 3.2.2 alongside verification requirements for electricity inputs. Central 

findings can be summarized as follows. A key responsibility of issuing bodies is to ensure that the data 

underlying the issuance of GOs is accurate, and as a result they must verify information submitted in 

relation to an application for registering a production device and the correctness of consumption 

declarations and production declarations. There is some flexibility on how this verification can happen, 

but the ability of the issuing body to conduct or commission an inspection of production devices and 

associated records when deemed appropriate plays a key role.  

For data relating to gas and hydrogen production devices, both EN 16325 and EECS Gas Scheme 

Rules specify that an inspection of the production device is mandatory before the first production 

period for which GOs (or more generally EECS Certificates) can be issued. Inspections shall ensure 

the accuracy of information by requiring confirmation by an independent party that does not benefit 

from the quantity of GOs issued. The verification covers e.g. production plant data and energy source 

information, but also measurement devices and the formula used to determine the number of GOs (for 

instance, taking auxiliary energy deductions into account; see 3.2.2.2 for a detailed overview).  

Also, for verifying consumption declarations and production declarations and the measured values of 

input and output declared therein, issuing bodies may commission an independent assessment by a 

production auditor of relevant documentation and, where necessary, plant and other equipment. For 

any GO issuance requests relating to renewable gas and hydrogen, EN 16325 and EECS Gas 

Scheme Rules specify that an inspection of the consumption declarations and production declarations 

shall be carried out at least once per year (see 3.2.2.3). Findings of the inspection must be reported to 

the issuing body. In both standards, two options are available for verifying metering data and 

inspecting the equipment for measuring inputs and outputs: 

• Verification can be carried out by distribution system operators (DSOs) or transmission system 

operators (TSOs), either by providing metering data directly to the issuing body (manually or 

through an automated interface) or through a third party (using e.g. a metering point 

administrator or production registrar). 

• Alternatively, verification can be done via an onsite inspection by a production auditor (every 

two years in the case of the EECS Gas Scheme Rules). 
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In summary, in the context of GO issuance, there are two actor groups which can play a key role in 

providing independent data verification: grid operators (DSOs or TSOs or associated third parties such 

as market area managers)26, or independent auditors. 

4.1.2.2 Target accounting and PoS: Audits as a central instrument of voluntary schemes for verifying 

measured values of input and output  

In the target accounting context, voluntary certification schemes include requirements stating that 

energy inputs (particularly electricity) and outputs (quantities of RFNBOs) must be documented in 

such a way that the criteria for renewable electricity, additional generation, temporal and geographical 

correlation, greenhouse gas emission savings, and mass balance can be verified. As part of this 

process, auditors check whether the measured data can be clearly assigned to a specific plant, are 

temporally consistent, can be substantiated against other evidence, and are reproducible for the audit. 

Chapter 3.3.2 already described in detail the requirements that the voluntary schemes place on the 

electricity input. This relates in particular to the distinction between electricity from a direct line or from 

the grid, as well as the specifications regarding additionality, geographical and temporal correlation.  

Within the framework of the REDcert-EU scheme, the verification of measured data is carried out by 

auditors who validate the information provided in economic operators’ sustainability self-declaration 

(REDcert, 2024d). For this purpose, a separate “Checklist for the audit of fuel producers and 

interfaces of the RFNBO value chain” exists (REDcert, 2024a). This checklist makes it clear that, 

without reliable measurement and production data, the RFNBO criteria – particularly with regard to the 

origin of electricity, the correlation between electricity usage and RFNBO production, and emission 

calculations – cannot be substantiated in a manner suitable for auditing. 

Audits are also the key instrument in the ISCC EU scheme to enable a consistent and comparable 

verification of ISCC requirements (ISCC, 2024a). The ISCC RFNBO Audit Procedure specifies 

concrete data fields and audit steps, including production capacity, sustainable inputs and outputs, 

monthly GHG values, incoming and outgoing quantities of sustainable materials, sources of renewable 

electricity, amounts from each renewable power plant, and the total sustainably declared output 

quantity (ISCC, 2025f). This demonstrates that the ISCC EU scheme requires data-based and 

quantitative verification of input and output. Within the ISCC EU scheme it is further specified that the 

verification of mass balances is an integral part of the audit of an economic operator, as it has to be 

verified by the auditor that the amount of material that has been claimed as being sustainable is less 

than or equal to the amount that is actually available and also that no multiple accounting of 

sustainable material has taken place (ISCC, 2025c). Therefore, prior to the audit, the economic 

operator has to submit all mass balances to the certification body conducting the audit. The ISCC EU 

scheme also defines specific aspects and documents that have to be taken into account for mass 

balance audits. This includes, among other things, a list of all inputs, outputs and inventory per site, as 

well as a set of sustainability characteristics that has to accompany sustainable inputs and outputs. 

Audits also play a central role in the CertifHy EU RFNBO scheme when it comes to verifying 

measured data. This is demonstrated by the fact that CertifHy only allows the certification of economic 

operators under the condition of having an auditable system for safekeeping and reviewing all 

 

26 In Germany, for instance, Trading Hub Europe acts as market area manager for the German gas market area, 
bundling balancing group management and data sharing tasks for different operators of German gas supply 
networks (see Trading Hub Europe (n.d.)). 
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evidence related to the claims they make or rely on, as well as the condition of accepting responsibility 

for preparing any information related to the auditing of such evidence (CertifHy, 2025d). The CertifHy 

EU RFNBO scheme also refers to an Audit Checklist template that has to be used during the audit 

(CertifHy, 2025c). Similar to the ISCC EU scheme the CertifHy EU RFNBO scheme also lays down 

specific requirements for mass balance audits, as the verification of mass balances is an integral part 

of the audit of an economic operator (CertifHy, 2025d). This includes specific elements that shall be 

checked during audits. Those elements contain, among other things, a list of all inputs, outputs, and 

inventory per site (including both RFNBOs and non-RFNBOs), as well as the allocation of 

sustainability characteristics. It further requires to take into account mass balances and other relevant 

documentation of other certification schemes used by the economic operator to ensure that no double 

counting has taken place.  

4.1.3 Implications for the coordination between GOs and PoS  

Apart from differences in purpose, chain-of-custody requirements, covered information and verification 

requirements, the coordination between GOs and PoS is complicated by one fundamental distinction: 

Once a GO has been issued, the information contained in it is immutable (apart from indicating its 

expiry, cancellation, or withdrawal for error correction; see section “introduction” in EN 16325 and 

section A3 in the EECS Rules). PoS, on the other hand, continue to evolve as sustainability 

declarations are required throughout the value chain, reflecting that sustainability characteristics of a 

hydrogen consignment can change in-between production and consumption e.g. when transport 

emissions, intermediate conversion steps, or losses during transport and storage are taken into 

account (see 4.4). Moreover, a detailed tracking of transactions and mass balancing calculations is 

required as part of the chain-of-custody approach. As a result, linking the two certification systems is 

not straightforward. Nonetheless, it is necessary in order to avoid double counting, and 

recommendable with a view towards reducing the administrative efforts involved for public and market 

actors alike.  

4.1.3.1 Avoidance of double counting through cross-referencing and coupling GOs and PoS 

A general framework for the coordination between PoS and GOs is provided by the RED’s rules on the 

UDB. Art. 31a RED III lays the foundation for the establishment of a Union Database to enable the 

tracing of liquid and gaseous renewable fuels and recycled carbon fuels (see Chapter 2). Art. 31a (4) 

explains that where GOs have been issued for the production of a consignment of renewable gas, 

Member States shall ensure that those GOs are transferred to the UDB at the moment when a 

consignment of renewable gas is registered in the UDB and are cancelled after the consignment of 

renewable gas is withdrawn from the Union’s interconnected gas infrastructure. It is further clarified 

that such GOs, once transferred, shall not be tradable outside the UDB.  

In effect, when a RFNBO quantity is intended to count towards EU policy targets, the GO needs to be 

coupled to commodity sales and be passed along the mass balancing chain of custody, accompanying 

PoS documentation at every step of the value chain (even if the GO itself remains unchanged until its 

cancellation). GOs must be transferred to the UDB (from the GO registry of the domain where 

hydrogen production takes place) and eventually cancelled (in the GO registry of the domain where 

the final supply of hydrogen takes place) when PoS are also marked as consumed. To ensure this 

happens, GO issuing bodies need to be reliably informed on the existence of PoS (and vice versa, 

auditors verifying compliance with sustainability and GHG emission savings criteria need to check for 

the existence of hydrogen GOs). What needs to be avoided is that a GO and a PoS referring to the 
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same underlying hydrogen quantity are cancelled/marked as consumed on behalf of a different final 

energy supply.  

Taking this into account, both the EN 16325 and EECS Gas Scheme Rules provide guidance on two 

central connection points of the two systems. For one, upon issuance of a gas GO, information on 

compliance of the gas with applicable sustainability requirements can be entered on the GO as 

additional optional information (cited from Section O8.1.1 of the EECS Gas Scheme Rules, with very 

similar provisions in EN 16325): 

In accordance with the Domain’s Certification Scheme provisions, EECS Gas Certificates may contain 

the following information: […] 

Whether or not the Production Device complies with the applicable sustainability criteria, together with  

(i) a reference to the legislative or other source that sets sustainability requirements, and  

(ii) a reference to the relevant sustainability certification scheme(s), and  

(iii) an indication as to whether these criteria have been met, and  

(iv) a reference to the certification body which confirmed that this is the case, and  

(v) a reference to the relevant reports, certificates or other documents produced by this certification 

body under the sustainability certification scheme(s).  

According to the EECS Rules, separate optional information fields can be included to indicate 

compliance of the produced gas with RFNBO criteria or other specified criteria (e.g. qualification as 

low carbon gas), and compliance with GHG emission savings criteria. However, as discussed in 

Chapter 4.3 below, the RED requires a Well-to-Wheel approach to calculating GHG emissions and 

assessing whether RFNBOs enable life cycle GHG emission savings of at least 70% compared to a 

comparator based on fossil fuels. As a result, emissions from inputs, processing, transport and 

distribution as well as emissions from combusting the fuel in its end-use have to be considered. The 

information entered on GOs issued upon hydrogen production will only cover a portion of these life-

cycle emissions, up to production and first dissemination. If the end-use of gas is known and can be 

defined at the point of GO issuance (following AIB, 2019), and gas is transported exclusively via the 

European interconnected gas grid which is considered to be a single mass balance system, then an 

assessment of GHG savings criteria compliance may be possible. In the context of this report with its 

focus on hydrogen exports from Ukraine, however, linking GOs with PoS is considered more 

promising than attempting to extensively integrate PoS information into immutable GOs, as the latter 

would imply a further development of the EU regulatory framework conditions for certification and/or 

the GO system (potentially extending the concept of conversion issuance to track changes in 

sustainability and GHG emission characteristics).  

With the information on compliance with applicable sustainability criteria outlined above, it is possible 

to enter a reference to the ID of the PoS created at the point of hydrogen production. Moreover, 

references to the relevant sustainability certification scheme (e.g. a voluntary scheme) and certification 

body responsible for verifying compliance enable information exchange between the GO issuing body 

and the certification scheme, to coordinate on the avoidance of double counting.  

The second central point of connection between GOs and PoS systems is GO cancellation, where 

both EN 16325 and EECS Gas Scheme Rules allow for information on the compliance of gas with 

sustainability requirements to be included in cancellation statements (cited from Section O11.1.2 of 

the EECS Gas Scheme Rules, with very similar provisions in EN 16325): 
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Where a Cancellation Statement is issued and where such information is available on the cancelled 

Certificates, an Account Holder may request the Issuing Body to record the information on compliance 

of the Gas with applicable sustainability requirements, as in section O8.1.1(d), on a cancellation 

statement with respect to the GO for which he requests the cancellation in addition to the information 

specified in section O7.1.3(b). 

Building on this, at the point of cancellation, the GO issuing body could not only check if a PoS was 

available at the point of hydrogen production, but if a “final” PoS indicating the final end use of the 

hydrogen including final GHG emission savings information is available and if the mass balancing 

chain of custody has been kept (in the sense that GO, PoS and commodity remained coupled 

throughout any trade transactions). GO issuing body and certification schemes could coordinate to 

ensure GOs and PoS are cancelled/marked as consumed on behalf of the same final supply and end 

use. Even if only information on the PoS at the point of production is included in the cancellation 

statement, this would enable final suppliers, consumers and certification bodies to check that the 

associated “final” PoS has been marked as consumed on their behalf, acting as a safeguard against 

double counting.  

Another element of linking disclosure and target accounting frameworks is the information field 

“Purpose of the GO” which is part of the mandatory information to be included in GOs according to EN 

16325 and EECS Rules (see Table 8 in Section 7.1 in the Appendix). By indicating that a GO serves 

not only the purpose “Disclosure”, but also “target” (and potentially also “support”), a coupling of GOs, 

PoS and commodity transactions could be initiated.  

4.1.3.2 Outlook on implementation examples for organising the interaction between GOs and PoS 

Table 3 provides an overview of European implementation examples for organising the interaction 

between GOs and PoS. Several schemes allow for information on PoS/compliance with sustainability 

criteria to be included on GOs, often on a voluntary basis. While this improves transparency for 

consumers, it only remains a partial safeguard against double counting, if providing information on the 

existence of a PoS is not mandatory for producers requesting GO issuance. Based on an initial 

overview research, the Czech Republic and Estonia appear to be furthest in developing GO systems 

towards multi-purpose certificate systems, with an initial focus on biomethane. 

In Estonia (see Seebach et al. for a more detailed analysis), a statement confirming compliance with 

sustainability criteria is an integral and mandatory part of GOs. Biomethane producers who cannot 

submit a certificate attesting to compliance with sustainability criteria may still receive GOs, but such 

biomethane is considered non-sustainable. For counting biomethane volumes toward renewable 

energy consumption targets, showing compliance with EU sustainability criteria is a prerequisite. Also, 

grid injections and withdrawals are tracked, supporting mass balance as a chain of custody (at least 

as far as grid-bound gas dissemination is concerned).  

In the Czech Republic (see Council of European Energy Regulators [CEER], 2025; Vášová, 2023), 

GO issuance for biomethane is granted only if sustainability criteria are met. Producers must enter 

their PoS ID in the GO registry no later than the 15th day of the month following gas production. An 

expanded “GO+” system will take effect starting in 2026, where state-subsidized biomethane 

producers must use the PoS of a certification system to demonstrate compliance with sustainability 

and GHG emission savings criteria and report data for the entire supply chain up to the feed-in point to 

the GO issuing body. GO+ certificates with integrated PoS information are issued to a government-

administered GO account and auctioned off by the issuing body to licensed gas suppliers. Potentially, 

the integration of supply chain data into the GO registry in the Czech Republic could serve as a role 
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model for the practical implementation of a national hydrogen registry in Ukraine – however, more 

detailed research or issuing body exchange on system design would be required.  

 

Table 3: Interaction between GOs and PoS: Implementation examples 

 Information regarding 

PoS on GOs 

Remarks 

Czech Republic Yes GO issuance for biomethane will only be granted if 

sustainability criteria are met. 

Producers must submit their PoS ID to the GO registry 

by the 15th day of the month following gas production 

at the latest. 

Estonia Yes PoS certificates for biomethane cannot be issued 

separately from GOs: A statement confirming 

compliance with sustainability criteria is an integral and 

binding part of GOs. 

Mass balance as a chain of custody: Gas fed into and 

withdrawn from the grid is tracked. 

Finland Yes Voluntary disclosures regarding compliance with 

sustainability criteria are permitted, including a 

reference to the auditor and the auditor’s report. 

Italy Yes Gas GOs will be issued with information on PoS. 

Latvia Yes GOs can be supplemented with information that 

complies with the EU sustainability and GHG reduction 

criteria under the PoS of an EU voluntary scheme. 

The Netherlands Partly Additional sustainability information may be included in 

the GO at the producer’s request (e.g. biomass 

classification; information on GHG emissions verified by 

a certification scheme). 

Portugal  Planned Planned; in the transition period, measures will be in 

place to prevent double counting (issuing bodies for GO 

and PoS will inform each other of all certificates issued 

for gases; for imported PoS, proof of cancellation for 

the corresponding GOs will be required). 

Note: Last updated end of 2025; many implementation examples focus on biomethane to begin with. 

Source: researched by Hamburg Institut based on AIB, n.d.–a, n.d.–b  

4.1.3.3 Synergies in verification processes and auditor capacity building 

Lastly, in setting up a national hydrogen registry for GOs and/or PoS, synergies between verification 

processes should be taken into account from the outset, to reduce verification costs for market actors. 

For instance, when verifying compliance with RFNBO criteria at the point of hydrogen production (see 

3.3.2), auditors could also verify additional information required by the GO system (see 3.2.2). 

Similarly to the practice already established for the Ukrainian biomethane registry operated by 

SAEES, GOs could be issued on the basis of verified PoS information for RFNBOs (although it is 

recommendable to establish alternative verification pathways for hydrogen not falling under the 
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RFNBO criteria, such as hydrogen from biomethane-based steam reforming). At least for grid-bound 

hydrogen supply, moreover, the role of grid operators (or market area managers) could be 

strengthened to verify measurement data to serve as the basis for the issuance of GOs, PoS 

verification and mass balance-based tracking.  

The role of auditors and gas network operators regarding data verification was also addressed during 

the stakeholder interviews and survey conducted as part of this project. Stakeholders emphasized that 

the auditors from the certification bodies play a key role in verifying the measurement data. Gas 

network operators confirm the data regarding the physical injection of the relevant gas volumes into 

their networks. Ukrainian stakeholders have stated that it is still unclear how exactly the data transfer 

between UDB and gas network operators is being regulated. Representatives of voluntary schemes 

pointed out that verification depends significantly on the capacity of certification bodies regarding the 

availability of auditors, and that a lack of auditor capacity can substantially hinder verification. 

Ukrainian stakeholders indicated that auditors are generally available in Ukraine, particularly those 

with experience in the more established biomethane sector. However, the specific RFNBO criteria 

require further training and education for auditors in this area. Stakeholders from the EU therefore 

recommend engaging external auditors during the initial years of the hydrogen ramp-up in Ukraine, as 

those auditors possess the necessary credibility to carry out the relevant certification processes. This 

recommendation is based in particular on the fact that credibility and trust are essential prerequisites 

for establishing a verification system. Moreover, this option would provide time for the training and 

professional development of auditors in Ukraine. Interviewed representatives of voluntary schemes 

also view this option as a possible approach. They emphasize that auditor capacity must be available 

in Ukraine, as verification takes place on-site – and the initial audit, in particular, must be conducted 

on-site. In the specific context of Ukraine, the security situation on the ground could therefore also play 

a decisive role regarding certification.  

4.1.4 Interaction between a national renewable hydrogen registry and the UDB 

In implementing a hydrogen certification system, Ukraine has several options which are compliant with 

EU requirements (see 2.4). In the target accounting context, a key choice relates to the direct use of 

the UDB versus the implementation of a national RFNBO registry for tracking sustainability and GHG 

emission savings attributes (besides a national GO registry for disclosure). Summarizing findings from 

the survey and interviews conducted as part of the project, the following section outlines chances and 

challenges of combining the UDB with a national RFNBO registry.  

For an overview of impacts on the organization of the certification system, Figure 7 illustrates PoS 

certification using the UDB directly, whereas Figure 8 shows the integration of a national RFNBO 

registry and its interaction with the UDB. In the first case, the UDB records data on transactions, 

sustainability characteristics, and GHG emissions of fuels (see 4.1.1.2 for a more detailed 

explanation). Within the EU, the onboarding of economic operators via voluntary schemes is ongoing 

(including from Ukraine for biomethane), but the overall UDB tracking system appears to be not yet 

fully operational for the case of RFNBOs (as of April 2026, based on feedback from interviews and 

survey).  
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Figure 7: Direct use of the UDB for RFNBO tracking 

 

Source: own depiction, Hamburg Institut, 2026 

 

Figure 8: Combining the UDB with a national RFNBO registry 

 

Source: own depiction, Hamburg Institut, 2026 
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With a national RFNBO registry, data on transactions, sustainability characteristics, and GHG 

emissions of fuels would be recorded in the national registry, which in turn would transfer data to the 

UDB. As with the UDB, verification could be handled in cooperation with voluntary schemes.27 An 

essential component of this solution is a technical interface between the national registry and the 

UDB, because PoS (and, if any have been issued, GOs) associated with exports into the EU need to 

be transferred into the UDB to count towards EU targets. 

A key advantage of using the UDB for RFNBO tracking in the context of target accounting directly is 

that a high compatibility with EU regulation is ensured for the certification of hydrogen exports to the 

EU market. Moreover, this solution can be implemented short-term using the EU registry 

infrastructure, once the UDB is fully operational: This lowers implementation costs on the Ukrainian 

side.  

At least in the mid-term, in the context of Ukraine’s EU accession or in response to demand by EU 

importers, a national GO registry would still have to be implemented by Ukraine with an interface to 

the UDB, to transfer GOs issued for disclosure purposes to the UDB. Moreover, direct UDB use is 

limited to deliveries to the EU internal market. This means that domestic RFNBO use would remain 

outside of the coverage of the UDB until the EU accession process is completed, same as exports to 

non-EU regions. In interviews with European stakeholders, the issue of limited data sovereignty was 

also mentioned as a reason why many EU countries have opted to pursue the implementation of 

national RFNBO registries rather than relying on the UDB alone.  

Indeed, besides its coverage of domestic RFNBO use and exports to any region, a key chance of a 

national registry is that it provides national authorities with a better overview of production and 

transaction data, and therefore national market development. Also, it allows for a more direct oversight 

of verification processes. However, implementing a national RFNBO registry adds a layer of 

complexity to the certification process for all involved actors; critically, close coordination with the UDB 

is required to exclude double counting. As the implementation of RFNBO registries in the EU is 

ongoing, few best practice examples are available yet.  

Consequently, for Ukraine, a phased approach promises to be the most advantageous. As long as 

RFNBO production in Ukraine is focused solely on EU exports, the direct use of the UDB via voluntary 

schemes would be an intermediate solution for PoS with low implementation costs and high 

compatibility to the EU framework. Therefore, as a pragmatic first step, it is recommendable for 

Ukraine to work with international voluntary certification schemes and recognized certification bodies 

to issue PoS for RFNBO producers, in order to build up experience and identify potential challenges in 

complying with RFNBO criteria as well as solutions. Regarding the enabling of renewable hydrogen 

trade between the EU and Ukraine, it is crucial for Ukraine to seek access to the UDB for exporting 

RFNBOs to the European market and to support investment in RFNBOs and renewable electricity 

production capabilities.  

The prioritization of access to the UDB in cooperation with voluntary certification schemes should later 

be followed by the build-up of a national hydrogen registry. Here, a differentiation is possible. 

 

27 A national implementation example of the associated legal framework is provided by the German Thirty-seventh 
Ordinance implementing the Federal Immission Control Act from April 2024 (“Verordnung zur Anrechnung von 
strombasierten Kraftstoffen und mitverarbeiteten biogenen Ölen auf die Treibhausgasquote” – 37. BImSchV), see 
4.6.5. 
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Implementing a GO system is required by the European disclosure framework, while national RFNBO 

registries supporting target accounting by tracking sustainability characteristics are optional: Within the 

target accounting framework, it is also possible to rely exclusively on the UDB in cooperation with 

voluntary schemes where deliveries to the EU internal market are concerned. Especially if hydrogen 

importers in the EU demand GOs alongside PoS, combining UDB use with setting up a national 

hydrogen (or more generally, gas) GO registry can be a viable strategy. However, when setting up a 

national GO registry, integrating a national RFNBO registry for target accounting purposes brings 

advantages, such as providing coverage of national target accounting (until EU accession and full 

integration into the EU internal market is achieved) and exports to other world regions, and for reasons 

of data sovereignty as outlined above. Therefore, setting up processes and technical infrastructure for 

a multi-purpose certification system could save administrative effort overall. This would not entail a 

transfer of all PoS information to the GOs (see 4.1.3). Instead, both GO and PoS attributes would be 

tracked in one registry, with an interface to the UDB for exports to the European market. For tracking 

data on transactions, sustainability characteristics, and GHG emissions of fuels, the national registry 

should closely mirror the UDB structure, to avoid incompatibilities when interacting with the UDB. This 

also argues for a phased approach, because focusing on direct UDB use initially will allow for building-

up experiences with the registry’s design and optimizing its usability, which can later inform national 

registry design.  

 

4.2 Scope: Type of hydrogen products covered by the certification scheme 

The definition of the scope is a key design element for the operationalisation of a certification system 

for hydrogen. The scope determines which hydrogen products are covered by the certification system. 

With regard to renewable hydrogen, it is particularly important to specify which energy inputs and 

which hydrogen production pathways are considered eligible within the meaning of the certification 

system. 

In order to determine this, it is necessary to distinguish between different types of hydrogen. As outlined 

in the first project report, the various types of hydrogen can be differentiated either by colour 

classifications or by the terms renewable hydrogen, low-carbon hydrogen, and fossil-based hydrogen, 

established by Erbach and Svensson (Chvanova et al., 2025; Erbach & Svensson, 2023). Within the 

framework of a certification system for renewable hydrogen, fossil-based hydrogen can be excluded and 

should not fall within the scope of the certification system. An exception would be a full disclosure 

approach where the attributes of any hydrogen supply have to be tracked using energy certificates 

regardless of energy source – such an approach is implemented for electricity tracking and disclosure 

by individual countries (e.g. the Netherlands, Austria, Switzerland) but has not been tested yet for the 

case of gases or hydrogen. In the context of the project, we focus on the certification of renewable 

attributes only.  

For renewable hydrogen, the most relevant hydrogen production pathway is electricity-based hydrogen 

production via electrolysis, provided that renewable electricity sources are used. In addition to electricity-

based hydrogen production, there are two special cases for hydrogen generation: hydrogen as a by-

product of chlor-alkali electrolysis and hydrogen production based on biomass (see Chvanova et al., 

2025 for an overview of production pathways). Low-carbon hydrogen includes any production 

technology and energy input enabling significant emissions reduction compared to a conventional fossil-

fuel based benchmark. This can be, for example, hydrogen from the reforming of natural gas, where 
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production is coupled with carbon capture and storage (known as blue hydrogen), or electricity-based 

hydrogen produced using grid-sourced electricity.  

4.2.1 Renewable hydrogen: The question of biomass-based input electricity  

Within the scope of the term 'renewable hydrogen', it can be stated that a precise distinction must be 

made regarding the electricity input. 

In the Hydrogen Strategy of the EU renewable hydrogen is defined as follows: “hydrogen produced 

through the electrolysis of water (in an electrolyser, powered by electricity), and with the electricity 

stemming from renewable sources. (…) Renewable hydrogen may also be produced through the 

reforming of biogas (instead of natural gas) or biochemical conversion of biomass, if in compliance with 

sustainability requirements” (European Commission, 2020). It is crucial to distinguish between the term 

of renewable hydrogen in the EU Hydrogen Strategy and RFNBOs. While the term “renewable 

hydrogen”, as defined in the EU Hydrogen Strategy, includes the usage of biomass-based electricity, 

the term “Renewable Fuels of Non-Biological Origin” (RFNBO) refers to renewable hydrogen and its 

derivates produced from renewable energy sources without the usage of biomass, which also excludes 

biomass-based input electricity (Erbach & Svensson, 2023). This means that hydrogen and derivates 

produced from biomass cannot be counted toward EU targets set out for RFNBOs. However, they may 

be counted toward other renewable energy targets (Chvanova et al., 2025). Moreover, in the disclosure 

context, hydrogen suppliers can disclose biomass-based hydrogen as renewable hydrogen to 

consumers (backed by GO cancellation).  

One central question regarding the scope of the certification system for renewable hydrogen in Ukraine 

is therefore whether the certification should cover biomass-based input electricity or not. According to 

the EU Hydrogen Strategy, the EU’s priority is to develop renewable hydrogen, produced using mainly 

wind and solar energy (European Commission, 2020). Focusing on RFNBOs and therefore not covering 

biomass-based input electricity within the certification system for renewable hydrogen in Ukraine would 

be in line with the EU’s long-term priority set out in the EU Hydrogen Strategy. However, a primary use 

of wind and solar energy does not explicitly exclude the use of biomass-based input electricity. 

4.2.2 Inclusion of low-carbon hydrogen  

With regard to the production of low-carbon hydrogen, the definition provided by the EU Hydrogen Gas 

and Market Directive28, as well as the associated delegated act29 which sets out the methodology for 

assessing greenhouse gas emission savings from low-carbon fuels, is of central importance. In the EU 

Hydrogen Gas and Market Directive low-carbon hydrogen is defined as “hydrogen the energy content 

of which is derived from non-renewable sources, which meets the greenhouse gas emission reduction 

threshold of 70% compared to the fossil fuel comparator for renewable fuels of non-biological origin set 

out in the methodology for assessing greenhouse gas emission savings from renewable fuels of non-

biological origin and from recycled carbon fuels, adopted pursuant to Article 29a(3) of Directive (EU) 

2018/2001”.  

 

28 Directive (EU) 2024/1788 of the European Parliament and of the Council of 13 June 2024 on common rules for 
the internal markets for renewable gas, natural gas and hydrogen, amending Directive (EU) 2023/1791 and 
repealing Directive 2009/73/EC. 

29 Commission Delegated Regulation (EU) …/... of 8.7.2025 supplementing Directive (EU) 2024/1788 of the 
European Parliament and of the Council by specifying a methodology for assessing greenhouse gas emissions 
savings from low-carbon fuels. 
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The 70% emission savings requirement applies to blue hydrogen made from natural gas with CCS 

technology, low-carbon electrolytic hydrogen generated through electrolysis using grid electricity (as 

long as the country's average grid emissions are sufficiently low), and hydrogen produced from methane 

pyrolysis (Butorac, 2025). The Delegated Act does not provide a specific method for producing low-

carbon hydrogen from nuclear power (known as pink hydrogen), but the Commission will hold a public 

consultation on a draft methodology for this in 2026, as stated in Article 3 of the Delegated Act (Butorac, 

2025). 

In terms of the scope of the certification system for renewable hydrogen in Ukraine a decision must be 

made as to whether low-carbon hydrogen products will be covered or not. Here too, it is advisable to 

look to the EU Hydrogen Strategy for guidance and design the certification system accordingly. Within 

the EU Hydrogen Strategy it is clarified that renewable hydrogen is the most compatible option with the 

EU’s climate neutrality and zero pollution goal in the long term (European Commission, 2020). However, 

it is further specified that in the short- and medium-term other forms of low-carbon hydrogen are needed 

to support the parallel uptake of renewable hydrogen.  

4.2.3 International schemes in hydrogen certification 

Looking at the international landscape of certification schemes for hydrogen, the covered scope is one 

of the main distinctions between schemes. As shown in the first report of this project, a full harmonization 

of international certification schemes is not foreseeable (Chvanova et al., 2025). International 

certification schemes for hydrogen differ regarding the scope, primarily with regard to the handling of 

RFNBOs, renewable hydrogen, and low-carbon hydrogen. Although most systems focus on renewable 

or low-carbon hydrogen, no clear recommendation can be derived for the scope of the certification 

system for renewable hydrogen in Ukraine.  

4.2.4 Conceptual recommendations for the certification system in Ukraine  

The primary purpose of establishing a certification system is to enable the trade of renewable hydrogen 

between Ukraine and the EU. It is therefore clear that fossil-based hydrogen should not fall within the 

scope of the certification system. 

With regard to decisions relating to the scope of renewable and low-carbon hydrogen, the focus should 

be on achieving the highest possible alignment with the strategy and requirements of the EU, because 

the primary destination for Ukrainian hydrogen exports is the EU. 

The decision whether to include low-carbon hydrogen products in the certification system depends 

primarily on the time horizon for the development and operationalization of the certification system in 

Ukraine. Since the EU Hydrogen Strategy only envisages the use of low-carbon hydrogen in the short 

and medium term as a supporting element on the way to the sole use of renewable hydrogen, renewable 

hydrogen should be given priority in the development of the certification system in Ukraine. If the 

certification system can be operationalized in the near future, it should also cover low-carbon hydrogen 

products, including hydrogen produced using nuclear electricity. For this purpose, the EU regulations 

for low-carbon hydrogen should serve as a guideline, meaning that all hydrogen production pathways 

that meet the 70% emissions saving requirement should be covered.  

Within the scope of renewable hydrogen, all relevant production pathways should be covered, primarily 

electricity-based hydrogen production via electrolysis (with renewable electricity sources), as well as 

hydrogen as a by-product of chlor-alkali electrolysis and hydrogen production based on biomass. Given 

the strong agricultural sector which provides Ukraine with a high potential for the development of the 

bioenergy industry, the electricity-based hydrogen production should also cover biomass-based input 
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electricity. Ensuring a full coverage of renewable energy-based hydrogen production is also relevant in 

the context of GO issuance for disclosure purposes. In order to align the certification system with the 

EU’s priorities it is crucial to ensure that the scope includes a distinction between electricity-based 

renewably hydrogen based on the RFNBO scope (without biomass-based electricity) and the extended 

scope of electricity-based renewable hydrogen (including biomass-based input electricity). 

 

4.3 System boundaries for GHG emissions calculation: Well-to-Gate or Well-to-

Wheel 

In addition to determining the scope regarding the hydrogen products covered by the certification 

system, defining the system boundaries in terms of the length of the supply chain for the GHG 

emissions calculation is also an important aspect in designing the certification system. The definition 

of the system boundaries has a significant impact on the calculation of emissions regarding the 

different hydrogen production methods. At its core, determining the system boundaries affects the 

methodology for calculating GHG emissions. Avoiding emissions is the central reason for using 

renewable hydrogen. Therefore, the way in which GHG emissions are calculated is crucial to gain 

end-user confidence in the product.  

By defining the system boundaries, it is determined which parts of the hydrogen supply chain are 

considered in the GHG emissions calculation. Different terms and types of distinction have become 

established for differentiating the length of the supply chain. While Abad and Dodds (2020) make a 

more detailed distinction between the lengths of the supply chain, Sailer et al. (2022) distinguishes, for 

the application to hydrogen, between two main system boundaries: Well-to-Gate and Well-to-Wheel. 

Within the Well-to-Gate system boundaries the focus lays on the sources of the fuel used in the 

production process which means that Well-to-Gate includes electricity generation, transport and 

hydrogen production. The Well-to-Wheel system boundaries differ insofar that it covers additional 

emissions, namely those related to the hydrogen usage, such as emissions at the refuelling station. 

The key distinction, therefore, is whether the system boundaries are defined to cover only the 

production phase of hydrogen or whether the usage phase is also included. The first project report 

contains a more detailed explanation of the different system boundaries (Chvanova et al., 2025).  

4.3.1 EU requirements regarding system boundaries  

In the context of target accounting, the specific EU requirements for the certification of renewable 

hydrogen can be found in the two delegated acts DA 2023/1184 and DA 2023/1185. The DA 

2023/1184 mainly defines criteria for the generation process of electricity used in RFNBO production 

and for the plants that generate this electricity itself. While the DA 2023/1184 defines the criteria for 

the renewable electricity, which is then counted as “zero”, the DA 2023/1185 provides the 

methodology for calculating the emission savings. The first project report describes the methodology 

to calculate GHG emissions according to the European regulation in detail (Chvanova et al., 2025). 

Regarding the system boundaries it can be summarized that the DA 2023/1185 determines that 

RFNBOs must exhibit life-cycle greenhouse gas emission savings of at least 70% compared to a 

comparator based on fossil fuel. It therefore delivers a calculation methodology for emissions including 

electricity production, processing and transportation. As a result, it can be determined that the EU’s 

renewable hydrogen certification regulations are based on the Well-to-Wheel approach. 

In the disclosure context, GHG emissions are not included among the mandatory information to be 

recorded on GOs according to Article 19 RED III. The EN 16325 and EECS Rules treat GHG 
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emissions as an optional information field, without prescribing a fixed methodology (instead, the 

methodology used for GHG emissions calculation needs to be named, see Section 7.1 in the 

Appendix). Regarding system boundaries, the target accounting context is therefore the more relevant 

one.  

4.3.2 System boundaries within the voluntary EU RFNBO schemes  

Since compliance with the RFNBO criteria needs to be demonstrated by the use of voluntary schemes 

it is also worth looking at the system boundaries specifications within the voluntary schemes involved in 

RFNBO certification that received a formal recognition from the European Commission, which includes 

CertifHy EU RFNBO scheme, ISCC EU scheme and REDcert-EU scheme. Within the CertifHy EU 

RFNBO scheme the calculation of emissions is outlined to follow the DA 2023/1185, therefore including 

emissions from inputs, processing, transport and distribution as well as combustion of the fuel for its end 

use (CertifHy, 2025b). The ISCC EU Scheme also states that the GHG calculation requirements are 

based on the DA 2023/1185, which is why the GHG emissions from the production and use of RFNBOs 

also include emissions from inputs, processing, transport and distribution as well as from fuel in use 

(ISCC, 2024b). The REDcert-EU scheme also shows congruence with the DA 2023/1185 by referring 

to the same formula which is to be used to calculate the GHG emissions from the use of the RFNBOs 

and which also include emissions from inputs, processing, transport and distribution as well as 

emissions from combusting the fuel in its end-use (REDcert, 2024d). It can therefore be concluded that 

all the three RFNBO voluntary schemes refer to the DA 2023/1185 in terms of the calculation of GHG 

emissions which means, regarding the system boundaries they consequently also follow the Well-to-

Wheel approach.  

4.3.3 System boundaries within international schemes in hydrogen certification  

Within the international landscape of certification schemes for hydrogen, system boundaries in defining 

attributed GHG emissions belong to one of the main characteristics where the certification schemes 

differ. A full harmonization of international certification schemes is not foreseeable, as was explained in 

the first project report (Chvanova et al., 2025). A comparison of international certification schemes for 

hydrogen within the first project report proves that currently there is no internationally agreed 

methodology for calculating GHG emissions from the production and use of hydrogen. However, it also 

shows that internationally the Well-to-Gate approach is the most widely used and most commonly 

applied. This leads to the conclusion that the EU, with its extended approach to system boundaries 

(Well-to-Wheel), goes beyond most international certification systems and includes a longer hydrogen 

supply chain for the calculation of GHG emissions. 

To clarify the varying lengths of supply chains in the calculation of GHG emissions, the International 

Partnership for Hydrogen and Fuel Cells in the Economy (IPHE) has established a methodology for 

assessing the GHG and other pollutant emissions associated with hydrogen production. This 

methodology is currently the most widely referenced standard for hydrogen production. It refers to 

Well-to-Gate system boundaries. 

4.3.4 Conceptual recommendation for the certification system in Ukraine  

In summary, it can be stated that at the EU level, the requirements for the certification of renewable 

hydrogen (in particular through the DA 2023/1185) pursue the Well-to-Wheel approach for the 

calculation of GHG emissions, whereas at the international level, within the landscape of different 

certification systems there is a tendency toward the Well-to-Gate approach. 
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With regard to system boundaries, the focus in designing a certification system for renewable 

hydrogen in Ukraine should also be placed on achieving the highest possible alignment with the 

framework conditions at EU level, because the primary destination for Ukrainian hydrogen exports is 

the EU. Therefore, in the context of target accounting and PoS issuance, the system boundaries 

should be designed in such a way that the Well-to-Wheel approach is pursued. For this purpose, the 

methodology set out in DA 2023/1185 can be used as an orientation, which is also followed by all 

three RFNBO voluntary schemes (CertifHy EU RFNBO scheme, ISCC EU scheme and REDcert-EU 

scheme).  

In the context of disclosure and GO issuance, a more flexible approach could be adopted, by including 

optional information fields on GHG emissions and the associated methodology for GHG emission 

calculation (see Section 7.1 in the Appendix). Depending on technical implementation costs, hydrogen 

producers could be given the option of entering more than one GHG emission factor, calculated using 

different methodologies (such as IPHE Well-to-Gate approach and DA 2023/1185 Well-to-Wheel 

approach). This would provide enhanced flexibility for using GHG emission information in different 

regulatory or consumer information contexts (see also Styles, Chvanova, et al., 2026). To ensure the 

accuracy of GHG emission information submitted by producers, Issuing Bodies should request 

confirmation by auditors. In the context of multi-purpose certificates, the consistency of GHG emission 

information on PoS and GOs needs to be ensured.  

 

4.4 Different transport modes and related verification specifications 

Although renewable hydrogen is to be considered as carbon-free at the point of use, the production, 

transportation and final distribution can generate significant and highly variable greenhouse gas 

emissions depending on the raw materials, processing route and supply chain. Therefore, the different 

transport modes and related verification specifications are another important design element for the 

operationalization of a certification system for hydrogen.  

In principle, a distinction can be made between grid-bound and non-grid-bound transport. Grid-bound 

transportation of hydrogen in gaseous form is possible through dedicated hydrogen pipelines or 

blending with natural gas in the existing gas pipelines. In the context of blending with natural gas, it is 

also necessary to distinguish between closed networks and the EU Interconnected Gas Network. For 

non-grid-bound transport, a distinction must be made between hydrogen in gaseous or liquefied form, 

or as a derivative such as ammonia. Transportation can be done in gaseous tube trailers or in liquid 

tanker trucks. Trailers and trucks are thought to serve short-term, intermittent, rather low demand, 

while pipelines are suitable for high, stable demand over longer periods of time. Another option which 

is gaining momentum is ship transport of hydrogen derivates.  

As described in the first project report different methods of transporting hydrogen to the EU countries 

are being considered: by pipeline using the existing Ukrainian gas transportation system, rivers and 

sea ways, as well as road and railway transport (Chvanova et al., 2025).  

For the development of a certification system for renewable hydrogen, it is of central importance to 

consider the specific verification requirements associated with each mode of transport. 

4.4.1 Verification specifications from EU regulations 

In the context of disclosure, Article 19 (8) RED mandates that the GO cancelled for a given delivery 

must correspond to the relevant grid characteristics. This implies a distinction between dedicated 
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hydrogen grids and gas grids. Implementing this distinction is the task of disclosure rules (see 4.7), 

which can ensure that technical blending limits of gas grids are taken into account and avoid the use 

of gas GOs other than hydrogen GOs in the context of dedicated hydrogen grids. Moreover, the EN 

16325 and the EECS system support a distinction between hydrogen fed into different type of grids 

and also hydrogen supplied via non-grid-bound means. Both standards include the mandatory 

information field “dissemination level” which must be included on GOs issued to any energy carrier 

(see Table 8 in the Appendix). The EECS Rules Fact Sheet “Dissemination Level of Output” specifies 

the different attribute values for this information field (AIB, 2024b):  

• Consumed by the operator of the production device (applicable to all energy carriers) 

• Transferred over a distribution or transmission system (applicable to electricity and energy gas 

and hydrogen) 

• Transferred over a closed distribution system (applicable to electricity and energy gas and 

hydrogen) 

• Transferred over any other network than a distribution or transmission system or closed 

distribution system (applicable to electricity and energy gas and hydrogen) 

• Transferred over a heating or cooling grid (applicable to thermal energy) 

• Transported by vehicle (applicable to energy gas and hydrogen and thermal energy) 

• Transport unspecified – not consumed by the operator of the production device (applicable to 

hydrogen and energy gas) 

• Unspecified (applicable to all energy carriers). 

Beyond the correspondence of cancelled GOs with grid characteristics, the Book & Claim approach 

does not require physical grid connections between specific gas producers and consumers to exist, 

nor is it necessary to track commodity transactions. Indeed, the dissemination level is recorded when 

the GO is first issued at the point of production and first dissemination. Beyond this, the GO system 

does not keep track of the energy carrier (AIB, 2024b).  

EU target accounting requirements, on the other hand, are much stricter when it comes to tracking 

dissemination and transport of hydrogen. With regard to the injection of renewable hydrogen into the 

EU interconnected gas network, physical separation of hydrogen from the mixture of gases must be 

ensured at the point of consumption.30 This limits the relevance of blending hydrogen into gas grids in 

the context of compliance markets, as compared to transport via dedicated hydrogen grids or non-grid 

transport options.  

The DA 2023/1185 provides the methodology for calculating the RFNBO emissions including 

electricity production, processing and transportation. This methodology requires that for calculating the 

total emissions from the use of the RFNBOs among other things the emissions from transport and 

distribution shall be taken into account. It is further specified that emissions from transport and 

distribution shall include emissions from the storage and distribution of the finished fuels. 

In the following, verification requirements for different transport modes in the context of target 

accounting are studied in greater detail, by analyzing voluntary schemes’ requirements. This is 

complemented by an outlook on verification specifications from international standards and initiatives.  

 

30 Communication from the Commission: Guidance on the targets for the consumption of renewable fuels of non-
biological origin in the industry and transport sectors laid down in Articles 22a, 22b and 25 of Directive (EU) 
2018/2001 on the promotion of energy from renewable sources, as amended by Directive (EU) 2023/2413. 
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4.4.2 Verification specifications from voluntary schemes 

The three RFNBO voluntary schemes CertifHy EU RFNBO scheme (CertifHy, 2025b), ISCC EU 

scheme (ISCC, 2025e) and REDcert-EU scheme (REDcert, 2024d) all refer to the methodology of the 

DA 2023/1185 for assessing GHG emissions and emission savings from RFNBOs. As the emissions 

from transport and distribution are part of the total emissions calculation, the voluntary schemes 

provide further specifications on data requirements and formulas to use in order to calculate GHG 

transport and distribution emissions. The REDcert-EU scheme clarifies that emissions from transport 

and distribution include all emissions generated during the transport of intermediate products and the 

storage and distribution of finished fuels, including leakages. The CertifHy EU RFNBO scheme 

explains that emissions from transport and distribution can only be accurately determined if all 

transportation steps are recorded and communicated throughout the entire chain of custody. It is 

further spelled out that each recipient of input RFNBOs must be able to determine the upstream 

transport emissions and that the final Economic Operator before the final consumption of the fuel must 

calculate the downstream transport and distribution emissions to the final consumption and include 

them in his or her emissions calculation.  

The CertifHy EU RFNBO scheme contains one calculation formula that can be used to calculate 

emissions from upstream transport of inputs or downstream transport of the products. This formula 

includes the number of transport vessels needed to transport the quantity of substance, distance 

travelled by loaded vessels, return distance travelled by empty vessels, fuel consumption in loaded 

operation, fuel consumption in unloaded return operations as well as the emission factor of the fuel. 

Both, the ISCC EU scheme and REDcert-EU scheme, define a calculation formula for emissions from 

transport and distribution which is similar to the one in the CertifHy EU RFNBO scheme. They also 

provide an alternative formula which can be used.  

Another specification refers to the case of losses. The CertifHy EU RFNBO Scheme clarifies that in 

case there are losses of substance during transport or distribution, these need to be taken into 

account by defining the amount of transported substance as the substance reaching the recipient after 

transport.  

The CertifHy EU RFNBO Scheme also addresses the calculation of GHG emissions associated with 

transport, distribution and storage of RFNBOs, in case of mixtures of compliant RFNBOs with non-

compliant products. In this case the GHG emissions associated with the RFNBOs should be attributed 

to the share of RFNBOs in the mixture.  

Both the CertifHy EU RFNBO scheme and ISCC EU scheme clarify the relevant input data that needs 

to be gathered which includes the transport distance loaded/empty respectively, mode of transport, 

fuel type and amount of product transported.  

The CertifHy EU RFNBO scheme further contains specific data requirements for the different 

transport modes. For road transport by truck, the following data would be required:  

• Type of RFNBOs transported  

• Type of fuel consumed by the truck  

• Fuel consumption per ton of RFNBOs transported  

• Truck capacity  

• Transport distance  

• Total quantity of RFNBOs transported  
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For ship transport, the following data would be required:  

• Type of RFNBOs transported  

• Type of fuel consumed by vessel  

• Cruise speed  

• Fuel consumption per distance travelled  

• Transport distance  

• Where applicable: RFNBO losses (%/day)  

• Total quantity of RFNBOs unloaded at the port of destination  

For hydrogen transport through a hydrogen grid/pipeline, the following data would be required:  

• Type of energy consumed for hydrogen transport in the grid/pipeline  

• Energy consumption of hydrogen transport in the grid/pipeline 

4.4.3 Verification specifications from international standards and initiatives 

To bring clarity into the different length of the supply chains in the calculation of GHG emissions, the 

IPHE has developed a methodology for determining the GHG emissions related to a unit of produced 

hydrogen (2023). This methodology may serve as a basis of a certification scheme. The IPHE 

Working Paper Ver3 includes GHG evaluation for transportation from production to consumption gate. 

According to the IPHE the quantification of GHG emissions shall include all transport operations by the 

following modes and means, as well as the hub operations that precede, follow or link them together:  

• Inland waterway transport  

• Pipeline transport  

• Rail transport  

• Road transport  

• Sea transport  

The IPHE defines evaluation elements that shall be included in the assessment of GHG emissions of 

a transport service, which produce GHG by combustion or by leakage. This includes the following 

(quoted from section 6.2.3 of the IPHE Working Paper Ver3):  

• processes implemented by  

1) external handling or transhipment devices for the movement or transhipments of freight;  

2) hub equipment operational processes; 

3) vehicle energy provision processes; 

4) hub equipment energy provision processes;  

5) start-up and idling of vehicles, pipelines, transhipment and (de)boarding equipment;  

6) cleaning/flushing operations for pipelines. 

• both vehicle operational processes and energy operational processes that occur during the 

operational phase of the lifecycle  

1) the vehicle operational processes shall include operation of all on-board vehicle systems 

including propulsion and ancillary services; 

2) loaded and empty trips made by vehicle, hence including diversionary and/or out-of-route 

distance;  

3) through the use of recommended or best available (e.g. national) GHG emission factors, 

the energy operational processes shall include: 
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▪ for solid, liquid and gaseous energy carriers: extraction or cultivation of primary 

energy, chemical processing, transport and distribution (including pipeline) of 

energy at all steps of the production of the energy carrier used; 

▪ for electricity: extraction, processing and transport of primary energy, 

transformation, power generation, losses in electricity grids associated with 

transmission and distribution of electricity; 

• combustion and/or leakage of energy carriers at vehicle or hub equipment level; 

• leakage of GHG used by vehicles or hubs.  

The IPHE contains detailed information on the treatment of GHG emissions of one transport service 

which includes the calculation of transport activity and hub activity. For the purposes of GHG 

quantification the general principle is defined as that the transport chain shall be broken down into the 

discrete, sequential Transport Chain Elements (TCE) that reflect the related vehicle types, pipelines or 

hubs that carry, handle or transfer the freight as part of the whole transport chain. According to the 

IPHE, calculation for one given transport service shall be implemented through three main steps:  

• Identification of the different TCEs of this transport service with the different transport operations 

and hub operations  

• Calculation of GHG emissions of each TCE with the different transport operations and hub 

operations 

• Sum of the results for each TCE  

In addition to the work of IPHE, the work of the International Organization for Standardization (ISO) 

in terms of preparing International Standards should also be taken into consideration when 

establishing a certification system for hydrogen. The ISO/TS 19870:2023, which is a technical 

specification on methodologies for determining the GHG emissions associated with the production, 

conditioning, and transport of hydrogen, is currently being revised and will be replaced by ISO/FDIS 

19870-1, ISO/DIS 19870-2, ISO/DIS 19870-3, ISO/DIS 19870-4.  

 

4.5 Transfer of renewable attributes in conversion processes following 

hydrogen production 

As hydrogen is characterized by a lower energy density than other fuels, additional transportation and 

storage volume is required to accommodate the same energy content. To tackle this challenge, 

hydrogen can be converted into various fuels and feedstocks: ammonia, methanol, Liquid Organic 

Hydrogen Carriers (LOHC), synthetic hydrocarbons, which can be stored in tanks and transported 

across long distances. For that reason, the aspect of transferring renewable attributes in conversion 

processes following the renewable hydrogen production has to be considered when setting up a 

certification system for renewable hydrogen.  

General principles focusing on conversion issuance of GOs in the disclosure context have been 

addressed in 3.2.1. The following section therefore focuses on the target accounting context. 

4.5.1 Requirements of voluntary schemes for the traceability of renewable attributes across 
the entire value chain of hydrogen and its derivates 

Every element of a supply chain for sustainable materials must provide evidence of compliance with 

the renewability characteristics and GHG emission savings criteria of RED III. To track renewable 

attributes of hydrogen from its production throughout the entire value chain, including the case of 
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conversion processes, the concept of traceability and chain of custody is of central importance. 

Therefore, the three voluntary schemes (CertifHy EU RFNBO scheme, ISCC EU scheme and 

REDcert-EU scheme) contain specific requirements regarding traceability and a chain-of-custody 

system. According to CertifHy “traceability” describes the ability to identify and trace the origin, 

processing history, distribution and location of products and materials through supply chains (2025d). 

This also includes the requirement to be able to physically trace products and materials through 

supply chains but also be able to determine what products are made of and how they have been 

processed. “Chain of custody” refers to the process of transferring, tracking, and managing inputs, 

outputs, and related information as they move through the supply chain, which ensures that a specific 

batch of material or product retains its specific characteristics – such as sustainability and GHG 

savings – by continuously monitoring and controlling this information throughout the entire supply 

chain (ISCC, 2025c). RED III requires that the chain-of-custody system of the economic operator that 

traces certified products through the processes included in the scope of the certification must be 

based on the mass balance method. The mass balance system is a key element of the sustainability 

scheme, linking details about raw materials or intermediate and end products so that claims about 

their origin and type can be verified across the supply chain (REDcert, 2024c). 

Information on the sustainability characteristics of the relevant energy input, intermediate product and 

final fuel must be passed along the supply chain from one production stage to the next by using a 

“Proof of Sustainability” (PoS). Within the CertifHy EU RFNBO scheme a PoS is defined as a delivery 

document containing relevant information about the RFNBOs that must be issued by the supplier for 

each delivery of RFNBO volumes (CertifHy, 2025d). A PoS is always linked to a specific product 

consignment or batch which describes a specific amount of material with the same sustainability 

characteristics and GHG emission savings. The ISCC EU scheme is referring to the term 

“Sustainability Declarations” which also describes a delivery document containing relevant information 

about the sustainable material that has to be issued by the supplier for each delivery of sustainable 

material (ISCC, 2025c). The transfer or sustainability characteristics along the supply chain must 

always be accompanied by a physical transfer of material which ensures that sustainability 

characteristics and GHG emission savings can be assigned to individual physical consignments of 

material, and that the amount of sustainable materials and products withdrawn at any stage of the 

supply chain does not exceed the amount of sustainable material added. Under the mass balance 

approach, sustainability characteristics have to be assigned to batches or consignments of outgoing 

material.  

4.5.2 Illustrating the traceability of green attributes using the example of the ammonia value 
chain 

The production of ammonia using renewable hydrogen is one scenario for assigning sustainability 

characteristics to outgoing material. To analyze the inheritance of renewable attributes and further 

sustainability characteristics in hydrogen conversion using ammonia production as an example, the 

entire value chain must be considered, with particular attention to material and energy inputs. Multi-

stage production processes typically involve both sustainable (“green”) and conventional (“blue,” 

“grey,” “black”) inputs and outputs, which must be assessed with regard to how sustainability attributes 

are transferred along the chain. For this purpose, the ammonia value chain is structured into four main 

stages, with ammonia synthesis as the central process: production and provision of input factors, 

synthesis of ammonia, storage and transport, and end use (EE Energy Engineers GmbH & TÜV 

NORD EnSys GmbH & Co. KG, 2023; Rahimpour et al., 2025; Sousa et al., 2022). 
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Figure 9: Value chain for ammonia production 

 

Source: Own depiction by Hamburg Institut, based on EE Energy Engineers GmbH & TÜV NORD 

EnSys GmbH & Co. KG, 2023, Rahimpour et al., 2025 and Sousa et al., 2022 

 

The Haber-Bosch process is the dominant industrial method for ammonia synthesis. It combines 

nitrogen and hydrogen under high temperature and pressure conditions, which require substantial 

thermal and electrical energy inputs. From the perspective of sustainability attribute transfer, not only 

the origin of hydrogen and nitrogen but also the source of the energy used in the synthesis process is 

therefore relevant. The output of this stage is ammonia, whose sustainability status depends on the 

characteristics of all material and energy inputs (EE Energy Engineers GmbH & TÜV NORD EnSys 

GmbH & Co. KG, 2023; International Energy Agency [IEA], 2021; Rahimpour et al., 2025). 

Nitrogen is obtained through industrial air separation processes. Several commercially established 

technologies are available. Cryogenic air separation primarily requires air and energy as input factors, 

whereas non-cryogenic processes (e.g., pressure swing adsorption) additionally rely on absorbent 

materials such as zeolites. From the perspective of sustainability attribute transfer, both the energy 

source and, where applicable, the production and use of auxiliary materials may be relevant for 

assessing the overall sustainability profile of the input factor nitrogen (Rahimpour et al., 2025). 

Renewable hydrogen is primarily produced through the electrolysis of water, in which hydrogen is 

separated from oxygen using electrical energy. While the current share of sustainably produced 

hydrogen remains limited, electrolysis is the key technological pathway for renewable hydrogen 

production. The relevant input factors are water and electricity, with the sustainability status of the 

hydrogen depending primarily on the origin of the electricity used in the process (Rahimpour et al., 

2025).  

Industrial production of non-renewable hydrogen is primarily based on methane reforming and coal 

gasification. In Steam Methane Reforming (SMR), methane reacts with steam to produce hydrogen 
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and carbon dioxide, requiring significant thermal energy input. Auto-thermal Reforming (ATR) 

combines reforming with partial oxidation, internally generating part of the required process heat. In 

both cases, methane and energy constitute the principal input factors, and carbon dioxide is an 

inherent by-product. Where CCS is applied, the resulting hydrogen is typically classified as “blue”; 

without carbon capture, it is considered “grey.” Coal gasification represents a further production route, 

in which coal is converted into synthesis gas and subsequently processed to obtain hydrogen, 

generally associated with higher carbon intensity (“black”) (IEA, 2021; Rahimpour et al., 2025). 

After production, ammonia may either be used directly in downstream processes or stored and 

transported. Due to its corrosive properties, storage and transport require dedicated infrastructure and 

suitable materials. In the absence of regulatory segregation requirements, ammonia is typically not 

stored separately according to sustainability characteristics, and physical mixing may occur during 

storage or transport. Transport can take place by ship, road, rail or pipeline.  

In addition to its use as an input for downstream products such as nitrogen-based fertilizers (e.g., 

urea), ammonia can be reconverted into hydrogen through ammonia cracking. During storage, 

transport or the cracking process itself, physically indistinguishable volumes of ammonia with different 

sustainability characteristics may be mixed. Furthermore, the energy used in the cracking process 

may originate from renewable or non-renewable sources. From the perspective of sustainability 

attribute transfer, both the potential mixing of input materials and the origin of process energy are 

relevant for determining the sustainability status of the recovered hydrogen (EE Energy Engineers 

GmbH & TÜV NORD EnSys GmbH & Co. KG, 2023; IEA, 2021).  

The example illustrates that at various points of the ammonia production value chain, a mixing of 

materials with different sustainability characteristics may occur. From the perspective of sustainability 

attribute transfer, such mixing limits the possibility of purely physical traceability along the value chain 

(EE Energy Engineers GmbH & TÜV NORD EnSys GmbH & Co. KG, 2023). However, the mass 

balancing chain-of-custody approach can be applied, assigning attributes of inputs to outputs for every 

step of the value chain in a transparent manner and taking losses into account. Detailed allocation 

rules are provided by voluntary schemes (CertifHy, 2025d; ISCC, 2025d; REDcert, 2024c). With 

increased market roll-out of RFNBOs, it can be expected that more detailed, operationalized rules 

governing the transfer of sustainability attributes across complex value chains with heterogeneous 

input and output factors will emerge.  

In the disclosure context, the Book & Claim approach can be applied to the transfer of attributes in 

conversion processes. Here, it is relevant that conversion steps are also integrated and transparently 

tracked as part of the GO system, by cancelling GOs for inputs and issuing new GOs for outputs of 

conversion processes (bearing a conversion tag, see 3.2.1). This is necessary to ensure that losses 

are taken into account and prevent double counting of renewable attributes (see Chapter 3.3.2.2 in 

Chvanova et al., 2025). That said, a fundamental prerequisite is the existence of a GO system 

covering hydrogen derivates as conversion outputs. The RED’s obligation on member states to 

establish GO systems only applies to renewable energy, including renewable gases and renewable 

hydrogen, and the Book & Claim approach allows for a focus on hydrogen production (with GO 

issuance) and consumption (GO cancellation), abstracting from intermediate conversion steps for 

transport. So for the foreseeable future, mass balancing and PoS are likely to remain the more 

relevant certification context for hydrogen derivatives like ammonia.  
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4.6 Governance structures of the certification system 

Good governance is essential when establishing a certification system for renewable hydrogen, as it 

underpins the credibility and effectiveness of the entire framework. Transparent and robust 

governance structures help ensure that certification processes are trustworthy, minimize the risk of 

fraud, and foster confidence among market participants. Furthermore, clear roles, responsibilities, and 

regulatory requirements allow for the reliable tracking and verification of sustainability claims, which is 

vital for market acceptance and the avoidance of double counting. Ultimately, strong governance 

supports the development of a fair and efficient renewable hydrogen market, aligning national systems 

with international standards and facilitating cross-border recognition. Therefore, it is crucial to place 

great emphasis on governance structures when designing a certification system. Various sources can 

be consulted for guidance in this regard. 

4.6.1 Governance-related principles of the EN 16325 standard and EECS Rules  

First, it makes sense to look at the EN 16325 standard, which contains principles for the development 

of GO Schemes in line with EU legislation and existing voluntary schemes, as well as the EECS Rules 

of the AIB, which also defines principles for systems operating within the EECS framework. The EN 

16325 standard defines a set of long-term objectives for the development of Domain GO Schemes, a 

number of which are relevant to good governance requirements. These include operational reliability 

and record keeping, access and transparency, integrity, as well as regulation and oversight. 

Furthermore, the EN 16325 standard also includes requirements regarding monitoring and auditing, 

which are also important for good governance. It is required that monitoring measures shall ensure a 

systematic review of the operations within the Domain and the detection of unusual or suspicious 

operations. Another element of the monitoring and auditing requirements is the inspection of 

production devices, which an issuing body shall conduct or commission.  

The EECS Rules contain core principles which constitute the long-term objectives of Members for the 

development of the EECS System. One of the core principles is governance. It is defined that the 

governance arrangements for the EECS Rules and Domain Protocols should fulfil public interest 

requirements and promote the objectives of Members, Registrants and Account Holders. Further core 

principles that are related to good governance include operational reliability, access and transparency, 

as well as regulation and oversight. The EECS Rules also contain requirements for assessment 

procedures and compliance assessments.  

4.6.2 Governance-related requirements within the Implementing Regulation (EU) 2022/996 

The Implementing Regulation (EU) 2022/99631 specifies the rules for implementing the RED II and 

RED III. It contains various rules on governance, internal monitoring, complaints procedures and 

transparency of voluntary schemes. Even though these rules are explicitly defined for voluntary 

schemes, they are transferable for the development of a certification system for renewable hydrogen 

in Ukraine, as the rules clearly demonstrate the EU requirements for good governance. Furthermore, 

the Implementing Regulation (EU) 2022/996 also includes governance requirements in regard to 

certification bodies operating on behalf of the voluntary schemes.  

 

31 Commission Implementing Regulation (EU) 2022/996 of 14 June 2022 on rules to verify sustainability and 

greenhouse gas emissions saving criteria and low indirect land-use change-risk criteria, last changed by 
Commission Implementing Regulation (EU) 2025/196 of 3 February 2025. 
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As for the governance structure of voluntary schemes, Art. 3 of the Implementing Regulation defines 

mainly three requirements: (1) voluntary schemes shall establish a governance structure to ensure 

that the scheme has the necessary legal and technical capacity, impartiality and independence to 

perform its duties, (2) they shall include a broad range of representatives from various stakeholder 

groups in the governance structure and decision-making, and (3) they shall set up rules and 

procedures to avoid conflicts of interest in decision-making. Art. 3 also contains two main 

requirements regarding the governance structure of certification bodies: (1) they shall set up integrity 

rules and procedures to ensure their full independence from the economic operators participating in 

the scheme, and (2) the governance system of the certification body shall aim at ensuring the highest 

possible level of independence of the auditors’ judgment by applying principles of auditors’ rotation or 

other existing best practices. It is further defined in Art. 3 that persons having a potential conflict of 

interest shall be excluded from decision-making in both the voluntary scheme and the certification 

body.  

The Implementing Regulation also defines governance-related requirements for the case of non-

conformities of economic operators. Art. 4 requires voluntary schemes to set up a comprehensive 

system to deal with non-conformities by economic operators which includes a transparent set of rules 

and procedures to ensure timely enforcement of corrective measures and sanctions. Art. 5 contains 

several requirements regarding internal monitoring, complaints procedure and documentation 

management system. As part of this, voluntary schemes shall set up a system of internal monitoring to 

verify compliance of economic operators with the rules and procedures applied by the scheme and to 

ensure the quality of the work carried out by the auditors of the certification bodies. They shall further 

establish rules and procedures to ensure effective follow up of the results of the internal monitoring 

and application of sanctions (where necessary). Another requirement for the voluntary schemes 

defined by Art. 5 is the establishment of procedures for the lodging of complaints against economic 

operators or certification bodies, as well as a register of all complaints. The establishment of a 

documentation management by voluntary schemes and certification bodies is also part of the 

requirements within Art. 5 of the Implementing Regulation. Art. 6 is defining the information that has to 

be made publicly available by voluntary schemes, which includes, among other things, their 

governance structure, their scheme documentation and guidelines for audits, as well as results of their 

annual monitoring activities.  

4.6.3 Governance-related requirements by voluntary schemes  

The three voluntary schemes CertifHy EU RFNBO scheme, ISCC EU scheme and REDcert-EU 

scheme all describe in detail their own governance structure and principles for integrity management 

(CertifHy, 2025a; ISCC, 2025a; REDcert, 2024b). The operationalization of governance structures and 

the associated management systems by the three voluntary schemes can be used to ensure EU-

compliant implementation of requirements for good governance. Key elements include integrity 

management, risk management and risk assessment, dealing with non-conformities and sanctions, as 

well as transparency measures.  

A central governance-related aspect in setting up a certification system for renewable hydrogen are 

the requirements and responsibilities of certification bodies and auditors in order to ensure the 

credibility of the system. The three voluntary schemes all define explicit requirements and 

responsibilities of certification bodies and auditors within their framework (CertifHy, 2025c; ISCC, 

2025b; REDcert, 2025). One major responsibility of the certification body concerns risk management 

procedures, which shall ensure that all operations and operating sites under the respective scheme 

are inspected at sufficient intervals and with adequate intensity. Another duty is quality management, 
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which includes taking measures to monitor scheme integrity and guarantee the quality of audits as 

well as compliance with the respective scheme requirements. A further requirement of the voluntary 

schemes for certification bodies contains the establishment of a documentation management system 

(such as a registry) which documents the audits and certifications, as well as requirements for the data 

transmission to the scheme operator. According to the voluntary scheme principles, the certification 

bodies are also responsible for ensuring that auditors operating for the certification bodies are 

qualified for their activities, e.g. through implementing training for auditors. Furthermore, the voluntary 

schemes also demand a framework to conduct audits and the issuance of certificates. The ISCC EU 

scheme explicitly requires mass balance audits to apply the 4-eyes principle which means that the 

mass balance verification must be done during the technical review by at least one further reviewer 

who has not been part of the audit team and has not been involved in the evaluation process. The 

certification bodies are also required to establish a procedure for handling complaints and appeals 

related to audits or certification activities.  

The voluntary schemes also define requirements for auditors which are mainly based on knowledge 

requirements and qualifications. As part of this, both general and specific requirements for auditors are 

being defined. The CertifHy scheme lays down specific required qualifications, experience, and 

training for RFNBO certification. This includes specific skills in carbon footprint calculation and 

verification, as well as specific skills for the chain-of-custody criteria, meaning experience in mass 

balance systems, supply chain logistics, bookkeeping, traceability, and data handling.  

4.6.4 Governance-related lessons learned from the bioenergy sector  

As the certification of bioenergy products shares parallels and common challenges with the 

certification of hydrogen production, it is worth looking at lessons learned from the implementation of 

the EU sustainability criteria and certification schemes for bioenergy. This is especially true in the 

context of procedural issues and cases of fraud that have undermined the credibility of certification 

systems for bioenergy in the past.  

In Germany, an alliance of companies and associations from the renewable energy sector has formed 

under the name “Initiative to Stop Climate Fraud” (“Initiative Klimabetrug Stoppen”). This alliance is 

committed to uncovering supposedly advanced biofuel imports that are suspected to have been falsely 

declared as such. With regard to a future-proof system for fraud prevention in the EU context, this 

initiative is calling for the consistent review and sanctioning of breaches of duty by certification 

systems and their auditors, for the opportunity for Member States to access all information from the 

systems and auditors, as well as for the possibility for Member States to retroactively revoke 

sustainability certificates in the event of identified violations (Initiative Klimabetrug Stoppen, 2025). 

Mauger (2025) presents main lessons learned from bioenergy for promoting sustainability governance 

in the hydrogen sector. One central aspect is the need for broadening the scope of sustainability 

criteria by including criteria for environmental, economic, social and governance aspects in 

certification schemes. Furthermore, Mauger calls for transparent documentation regarding the 

information for the final consumer whether different certification systems were used, and which 

certification schemes are applied to which segments of the value chain. The report contains a number 

of measures to strengthen the oversight to mitigate the risk of fraud, boost transparency and ensure a 

functioning complaint system. This includes the important aspect that auditors regularly conduct on-

site controls of production facilities. Further aspects concern the control and reporting power that 

states have over certification schemes and auditing bodies through the requirement that certification 

entities provide documents (especially related to a complaint and its handling) as well as the 
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establishment of complaint procedures within the certification schemes. Another lesson learned from 

the bioenergy case regards the lack of harmonized and unambiguous definitions and methodologies 

which enables fraud. This is especially relevant in the case of renewable hydrogen, given the current 

use of different terminologies to describe renewable attributes of hydrogen.  

4.6.5 Next steps in the context of Ukraine and lessons for the implementation timeline from 
Germany 

To establish robust and transparent governance structures, it is first necessary in the context of 

Ukraine to advance the regulatory framework required for a certification system for renewable 

hydrogen, as the current regulatory framework for hydrogen production is at the initial stage of 

development and is currently limited to initiatives and strategic documents. It is necessary to create 

the legal basis for establishing GOs for gas (including hydrogen) and PoS. The development of a 

certification system and a registry for RFNBOs and other forms of renewable hydrogen requires 

defining responsibilities and issuing regulations with detailed implementation specifications.  

It should be noted that advancing these regulatory processes can take several years, as a look at 

Germany shows. In Germany, the Guarantee of Origin Registry Act 

(“Herkunftsnachweisregistergesetz“ – HkNRG) has been in force since 2023.32 The first draft of the 

law was published in 2022. It provides the legal basis for the introduction of a GO registry for gas 

(including hydrogen), heating and cooling, anchoring its institutional foundations and associated 

competencies and sanction framework in law. In addition, since May 2024, the Gas-Heating-Cooling 

Guarantee of Origin Registry Ordinance/GWKHV has been in effect, which specifies that the UBA is 

the responsible authority for the operation of the registry.33 Also, the Ordinance provides rules on the 

issuance, transfer and use of Guarantees of Origin for gas, hydrogen, heating and cooling from 

renewable energies, as a legal framework for the design of the new registry. The GWKHV is to be 

complemented by an implementing ordinance providing further details e.g. on verification 

requirements, for which a draft is not yet available. Likewise, as of July 2026, the technical 

implementation of the registry is still ongoing (Umweltbundesamt, 2026a).  

The set-up of a national registry for RFNBO PoS, on the other hand, is governed by the Ordinance 

amending the Thirty-seventh Ordinance implementing the Federal Immission Control Act from April 

2024 (“Verordnung zur Anrechnung von strombasierten Kraftstoffen und mitverarbeiteten biogenen 

Ölen auf die Treibhausgasquote” – 37. BImSchV).34 As with Gas GOs, the German Environment 

Agency is the responsible authority for implementing RFNBO certification. A digital RFNBO registry is 

still under development (as of July 2026, incl. the determination of its interplay with the new Gas GO 

registry). However, a “manual” implementation is available e.g. for the recognition of certification 

bodies using paper forms, and an excel template is provided for PoS issued in accordance with the 

37. BImSchV (Umweltbundesamt, 2026b, 2026c). 

 

 

32 Herkunftsnachweisregistergesetz vom 4. Januar 2023 (BGBl. 2023 I Nr. 9), das durch Artikel 2 des Gesetzes 
vom 5. Februar 2024 (BGBl. 2024 I Nr. 32) geändert worden ist.  

33 Gas-Wärme-Kälte-Herkunftsnachweisregister-Verordnung vom 25. April 2024 (BGBl. 2024 I Nr. 139). 

34 Verordnung zur Neufassung der Siebenunddreißigsten Verordnung zur Durchführung des Bundes-
Immissionsschutzgesetzes (Verordnung zur Anrechnung von strombasierten Kraftstoffen und mitverarbeiteten 
biogenen Ölen auf die Treibhausgasquote) vom 17. April 2024 (BGBl. 2024 I Nr. 131), die durch Artikel 3 des 
Gesetzes vom 22. Dezember 2025 (BGBl. 2025 I Nr. 348) geändert worden ist. 
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4.7 National disclosure rules for hydrogen supply 

In order to effectively prevent double counting of renewable attributes, a tracking system for hydrogen 

needs to be accompanied by a legally binding disclosure framework (see first project report, Chvanova 

et al., 2025). It is the task of disclosure rules to define under what conditions suppliers can state that a 

specific share of their offers originate from renewable energy sources: to avoid double marketing (on 

the side of suppliers) or double claims (on the side of consumers), disclosure rules must specify the 

tracking instruments that must be used to uniquely allocate renewable attributes to a specific energy 

supply or consumption. Also, they must include provisions for handling untracked commercial offers.  

In the EU, mandatory disclosure of the energy sources of gas and hydrogen supply to final customers 

is introduced through the Internal Gas and Hydrogen Markets Directive (EU) 2024/1788, in conjunction 

with Article 19 RED. The Gas and Hydrogen Markets Directive was adopted on 13 June 2024 and 

needs to be transposed into national law by all EU Member States by 5 August 2026. According to 

Annex I No. 5 of the Directive, suppliers must inform final customers in their bills on the share of 

renewable and separately low-carbon gas purchased under their natural gas or hydrogen supply 

contract. Besides this product-level disclosure, suppliers must inform on (quoted from Annex I No. 5 

Hydrogen and Gas Market Directive): 

a) the share of renewable gas and low-carbon gas in the mix of the supplier (at national level, 

namely in the Member State in which the supply contract for gas has been concluded, as well 

as at the level of the supplier if the supplier is active in several Member States) over the 

preceding year in a comprehensible and clearly comparable manner; 

b) information on the environmental impact, in at least terms of carbon dioxide emissions resulting 

from the natural gas or hydrogen supplied by the supplier over the preceding year.  

In case of natural gas and hydrogen obtained via a gas exchange or imported from an undertaking 

outside the EU, the share of renewable gas and low-carbon gas in the supplier mix may be disclosed 

using aggregate figures over the preceding year provided by said exchange or undertaking. 

Furthermore, Annex I No. 5 Gas and Hydrogen Markets Directive specifies RED-compliant GOs as the 

tracking instrument to be used to disclose renewable gas shares. If natural gas or hydrogen is 

consumed from a hydrogen or natural gas network, cancelled GOs must correspond to the relevant 

network characteristics. A competent national authority must “take the necessary steps to ensure” that 

information to final customers is reliable and provided in a clearly comparable manner as far as the 

national context is concerned.  

Article 19 RED reinforces the use of GOs as tracking instrument for informing final consumers on the 

share or quantity of energy from renewable sources, except in two specified cases: Suppliers may use 

the residual energy mix with regard to the energy mix share corresponding to non-tracked commercial 

offers (such as energy obtained via a gas exchange or from outside the EU). Also, exemptions to GO 

use are possible in cases where Member States do not issue GOs to producers receiving public 

support.  

Article 2 RED defines the residual energy mix as “the total annual energy mix for a Member State, 

excluding the share covered by cancelled Guarantees of Origin”. Indeed, the concept of residual mix 
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forms an important part of disclosure frameworks (see Verwimp et al., 2024).35 Allowing the use of 

production statistics for disclosing renewable shares in non-tracked offers is not recommendable, 

because double counting of renewable attributes cannot be excluded unless the total energy mix has 

been adjusted for explicitly tracked attributes. A methodology for the residual mix calculation for gases 

has been developed by the AIB-led REGADISS project (Verwimp et al., 2024). However, as gas and 

hydrogen GO systems and disclosure rules are still being implemented across Europe, the 

REGADISS project finds that currently, detailed numerical data may not be available yet in a 

systematic, consistent and timely enough manner to support residual mix calculation for gases. For an 

intermediate period, the authors recommend allowing the use of a simplified method, where the 

residual mix is assumed to consist of the incumbent fossil energy source, being natural gas in case of 

methane supply and unabated steam methane reforming-based hydrogen in case of hydrogen supply. 

Also, to avoid double counting, REGADISS urgently recommends specifying the treatment of PoS, as 

these also constitute an explicit tracking instrument allocating attributes to individual consumption 

points, even if they are used in the target accounting context rather than the disclosure context.  

An example for a national interpretation of the EU disclosure framework is provided by the draft 

German legislation on gas and hydrogen disclosure.36 For example, regarding the requirement that 

cancelled GOs must correspond to the relevant network characteristics, the German draft legislation 

clarifies that in the context of gas disclosure, GOs for hydrogen may be cancelled to the extent that 

hydrogen may be blended as a percentage to the relevant distribution network, in accordance with 

applicable technical regulations. Where hydrogen is supplied from dedicated hydrogen networks, only 

the use of hydrogen GOs is permitted. Also, German draft legislation mandates the use of the residual 

energy mix from the previous year for components of the supplier-specific energy mix in Germany for 

which a GO cannot be issued (until the gas GO registry is operational, alternative evidence to GOs 

may be defined as permissible – for instance, this role could be played by PoS, although this is not 

specified in the draft law). Following the REGADISS recommendation, for an intermediate period the 

designations “Gas from non-renewable and non-low-carbon sources in a residual energy mix” or 

“Hydrogen from non-renewable and non-low-carbon sources in a residual energy mix” may be used 

instead of the actual calculated residual energy mix of the previous year.  

For Ukraine, the introduction of GO-based national gas and hydrogen disclosure rules becomes 

relevant at least in the mid- to long-term, to fully align with EU legislation and enable claims on 

renewable attributes of hydrogen supply for national suppliers and consumers. If for an intermediate 

period, an export-orientation is pursued focusing on PoS and use of the UDB for exports to the EU 

market, it is recommendable to also require PoS for renewable hydrogen supply claims in the 

domestic market, to exclude the risk that attributes exported via PoS may be additionally marketed in 

the national market by other means in the absence of a national GO system (e.g. by disclosing 

production statistics which have not been adjusted for explicitly tracked attributes to consumers). 

Avoiding double counting risks is an important component of ensuring the integrity of exported RFNBO 

commodities and associated PoS, thereby safeguarding the value of Ukrainian exports to the EU 

market.  

 

35 Unless a full disclosure framework applies, in which case all supplies and consumption needs to be covered 
with cancelled GOs, including GOs issued for non-renewable sources.  

36 See p. 49 f. in Deutscher Bundestag, Drucksache 21/5440, Gesetzesentwurf der Bundesregierung: Entwurf 
eines Gesetzes zur Änderung des Energiewirtschaftsgesetzes und weiterer energierechtlicher Vorschriften zur 
Umsetzung des Europäischen Gas- und Wasserstoff-Binnenmarktes, 20.04.2026.  
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4.8 Interaction between tracking and certification systems for hydrogen in 

export and import countries 

In the context of Ukraine, the export of renewable hydrogen plays a central role. This applies in 

particular to exports to EU countries, but also, more broadly, at a global level. To ensure that exported 

hydrogen retains its renewable attributes, interaction between the tracking systems of exporting and 

importing countries is essential. 

4.8.1 International initiative on a Mutual Recognition Framework for certification schemes 

To help facilitate a global market of renewable hydrogen, around 40 countries (including Ukraine) 

launched the COP28 Declaration of Intent on the Mutual Recognition of Certification Schemes for 

Renewable and Low-Carbon Hydrogen and Hydrogen Derivatives (COP28 Presidency, n.d.). As part 

of this the participating countries seek accelerated development of technical solutions to enable 

mutual recognition of their certification schemes, including through cooperation of the participants with 

and under the framework of the IPHE and the International Energy Agency Hydrogen Technology 

Cooperation Programme (IEA H2 TCP). In response to the need for technical input and 

recommendations, the IEA H2 TCP Certification R&D Task is working on a potential Mutual 

Recognition Framework for certification schemes for hydrogen and derivatives as part of the Task 47 

“Certification of Hydrogen and Derivatives – R&D” (International Energy Agency H2 TCP, 2025).  

According to the task description (which is part of the Task Work Plan), robust tradable certification 

schemes for hydrogen and derivatives will play a key role in the emerging global hydrogen economy, 

to evidence their sustainability attributes in a credible and consistent manner internationally, create 

transparency for consumers and enable consumer choice, allow consumers to signal demand for 

hydrogen and derivatives based on their sustainability credentials, as well as create trust between 

prospective importers and exporters (IEA, 2022). In this way, certification schemes play a key role in 

fostering global, cross-border trade in hydrogen and derivatives based on their sustainability 

credentials. It is explained that there is a growing international consensus on the need for mutual 

recognition of certification schemes for hydrogen and derivatives. The main approach of Task 47 is to 

develop mutual recognition of certification schemes rather than to aim at full harmonization or a single 

new global scheme which is being described as both pragmatic and sound in the short-to medium-

term. Mutual recognition is defined as the acceptance of the equivalency of certification schemes by 

the relevant competent authorities and/or government agencies. Key practical objectives of Task 47 

include, among other things, to assess and validate technical solutions for mutual recognition of 

certification schemes among scheme owners, issuing bodies, accreditation bodies and other relevant 

parties. It further aims to lay out a potential Mutual Recognition Framework for certification schemes 

for hydrogen and derivatives as technical input in close cooperation with IPHE. Within the Task Work 

Plan it is explained that the Mutual Recognition Framework blueprint will include the key certification 

scheme design principles and technical solutions (including those around interoperability between 

registries) to enable multilateral mutual recognition of certification schemes for hydrogen and 

derivatives.  

Even though the period of operation of that Task 47 is stated as 2023 – 2025 the work seems to be 

still going on, as no final document is available and the Task Status remains open (as of July 2026). 

However, first implications can be derived from a 2024 draft for the Mutual Recognition Framework 

(International Energy Agency TCP H2, 2024). 
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According to the draft Mutual Recognition Framework the most promising way for achieving mutual 

recognition of certification schemes is the establishment of a modular approach that contains two parts 

of design elements for certification schemes: a general part outlining minimum requirements for basic 

certification scheme design elements accepted globally, and a jurisdiction-specific part that contains 

requirements for essential design elements that vary depending on location and cannot be universally 

standardized at this time. While the general part of the modular design framework includes identical 

elements for all jurisdictions, the jurisdiction-specific part covers specific requirements such as specific 

attributes or methodologies.  

Besides the modular approach the draft Mutual Recognition Framework also defines fundamental 

principles of certification which ensure the credibility of certification systems and function as guiding 

principles for the key design elements of certification schemes. The modular approach is also being 

implemented within the establishment of key design elements of certification schemes. Regarding 

each key design element, the Mutual Recognition Framework is laying down the scope of the general 

part of the modular approach by defining minimum requirements which the general part of certification 

schemes should include. In terms of the key design element of chain of custody this includes, among 

other things, the minimum requirement of mass balancing chain-of-custody-related data fields and 

trade options, while still allowing specific jurisdictions to only use Book & Claim-related information for 

compliance. As for the key design element of attributes evidenced by a certification scheme, the draft 

Mutual Recognition Framework explains that various attributes can be covered by the schemes which 

will probably continue to be jurisdiction specific. However, for the general part the draft Mutual 

Recognition Framework defines the minimum requirement to include the key attribute of carbon 

footprint / GHG emission intensity of the product.  

4.8.2 EU specific regulations for interaction between certification schemes  

Since the export of renewable hydrogen to the EU is of primary importance for Ukraine, it is also worth 

considering which regulations are applied in the European context regarding the interaction of 

certification systems. 

The EN 16325 standard, which sets out how GOs are standardized in line with relevant EU legislation 

and existing voluntary schemes, as well as the EECS Rules of the AIB define general principles which 

constitute the long-term objectives for the development of domain GO schemes (in case of the EN 

16325) and the EECS system. Both include the principle of communication which requires that the 

systems shall use appropriate international communication procedures and standards in order to 

facilitate effective, efficient, and secure cross-border transfers. Furthermore, the EN 16325 standard 

contains restrictions for exports and imports. Regarding the restrictions of exports, it is clarified (under 

section 4.7.3.3), among other things, that “an Issuing Body may solely transfer a GO (…) between its 

Registration Databases and that of another Issuing Body for the purposes of their respective Domain 

GO Schemes and only provided that a mutual technical recognition between the Domains is agreed”. 

Accordingly, regarding the restrictions of imports it is specified (under section 4.7.3.4) that “an Issuing 

Body solely receives transfers of GOs from an Issuing Body and from such Issuing Body’s 

Registration Database into its own Registration Database and only provided that a mutual system is 

agreed between the relevant Competent Bodies of the Domains involved for administering GOs and 

for disclosing the source of energy”.  

Within the relevant EU legislation there are also regulations regarding the interaction between 

certification schemes. The RED III is laying down in Art. 31a the establishment of a Union Database to 

enable the tracing of liquid and gaseous renewable fuels and recycled carbon fuels (see Chapter 2). 
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Art. 31a (4) explains that where GOs have been issued for the production of a consignment of 

renewable gas, Member States shall ensure that those GOs are transferred to the UDB at the moment 

when a consignment of renewable gas is registered in the Union Database and are cancelled after the 

consignment of renewable gas is withdrawn from the Union’s interconnected gas infrastructure. It is 

further clarified that such GOs, once transferred, shall not be tradable outside the UDB. This 

underlines the importance for Ukraine to gain access to the Union Database in order to be able to 

conduct cross-border trade with GOs.  

The Implementing Regulation (EU) 2022/996 contains within the Recital 5 an explanation regarding 

the handling and role of the mass balance approach which is also relevant with regard to the cross-

border trade and interaction of certification schemes. It is explained that the mass balance system 

aims to reduce the administrative burden for demonstrating compliance with the sustainability and 

GHG saving criteria by allowing mixing of raw material and fuels with differing sustainability 

characteristics and by allowing reassignment of the sustainability characteristics in a flexible manner 

to consignments withdrawn from such a mixture. In terms of gaseous fuels, it is specified that the EU 

interconnected grid is considered as one single mass balancing system, whereas gaseous fuels 

produced and consumed off the grid or through isolated local distribution networks are to be 

considered as separate mass balancing systems. It is further stated that precautionary measures are 

required to ensure the consistency of sustainability claims when fuels are exported to third countries 

which do not apply the mass balance system, which is why the mass balance system should also 

include information on quantities of fuels for which no sustainability characteristics have been 

determined and deliveries of fuels to uncertified operators shall be taken into account in the mass 

balance system, based on the physical nature of delivered fuels.  

Art. 9 of the Implementing Regulation (EU) 2022/996 stipulates that voluntary schemes shall not 

refuse recognition of recognized national schemes with regard to the verification of compliance with 

the sustainability and GHG emission savings criteria. This is relevant for the establishment of a 

certification system in Ukraine: if Ukraine had a national certification system recognized by the EU, 

this would then also have to be recognized by the voluntary schemes in other countries.  

Art. 17 of the Implementing Regulation (EU) 2022/996 lays down requirements for the supervision of 

certification bodies. This includes in Art. 17 (5) the specification that Member States shall to the extent 

possible establish cooperation frameworks with third countries for the supervision of certification 

bodies auditing their territories, where relevant, in order to ensure the same level of information flow 

and the application of audit supervision standards to certification bodies operating in third countries. 

Art. 17 (6) lays down that if a Member State has valid concerns about whether a certain certification 

body, either within the Union or in a third country, can properly conduct its audits, it must share this 

information with other Member States, the Commission, and the voluntary scheme the certification 

body is part of. The relevant voluntary scheme should promptly investigate the issue. After completing 

the investigation, the voluntary scheme must report the findings and any corrective actions taken to 

the Member States and the Commission. 

4.8.3 Conceptual recommendation for the certification system in Ukraine  

When developing a certification system for renewable hydrogen in Ukraine, it is essential to consider 

the interaction between certification systems in the exporting and importing countries. Cross-border 

trade of renewable hydrogen plays a significant role in the context of Ukraine and should therefore be 

actively facilitated by the certification system. 
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For this reason, the development of the Mutual Recognition Framework by the IEA Hydrogen TCP 

Certification R&D Task 47 should be closely monitored. As soon as a blueprint for a Mutual 

Recognition Framework becomes publicly available, Ukraine should align itself with the key elements 

and requirements of this framework and implement them accordingly. This relates in particular to the 

fundamental principles, the key design elements and the modular approach of the certification system. 

Regarding the modular approach this would mean establishing a general part which covers the 

elements that are accepted globally and to complement this with an EU-specific part of the certification 

system which ensures compliance with EU regulations on the production of renewable hydrogen.  

In order to enable hydrogen exports to the EU, it is also essential, when establishing a certification 

system, to ensure that EU requirements concerning cross-border trade and the mutual recognition of 

certification systems are taken into account. This includes, in particular, Ukraine’s efforts to gain 

access to the UDB in order to be able to conduct cross-border trade with GOs and transfer PoS for 

deliveries into the EU market into the UDB. 

In the context of Ukraine’s main export focus to the EU a question is whether the country might benefit 

from preferential access with regard to RFNBO criteria, or whether full compliance with EU verification 

and certification requirements is mandatory. From the stakeholder interviews and survey conducted as 

part of this project a clear consensus emerged among Ukrainian stakeholders regarding this matter. It 

was emphasized that there is an urgent need to comply with all EU requirements in order to enable 

barrier-free access to the EU market. Given the EU practice of recognizing biomethane of Ukrainian 

origin, no exception regarding access to the EU hydrogen market is expected by Ukrainian 

stakeholders. Instead, it was explained that for sustainable market access it is necessary to aim for full 

compliance with EU requirements.  

This is also reflected in the assessments obtained from stakeholders within the EU in the course of the 

interviews conducted as part of the project. They have emphasized that whether Ukrainian hydrogen 

producers could benefit from preferential market access (e.g. through simplified RFNBO criteria) to 

support reconstruction in Ukraine is primarily a political decision. However, most of the interviewed 

stakeholders do not consider this likely, as it would no longer guarantee the uniformity of the system 

and would consequently result in varying qualities of RFNBO-compliant hydrogen on the EU market. 

Furthermore, it is noted that a significant portion of hydrogen production is intended to take place 

within the EU, and that domestic producers would be disadvantaged compared to external producers 

with simplified market access. In this context, the question of whether market access for hydrogen that 

is not RFNBO-compliant might be relevant for Ukrainian producers also plays a role (in the context of 

disclosure, i.e. marketing hydrogen GOs without PoS). However, the prevailing view is that it is 

primarily a matter of price, and hydrogen production is not expected to be viable without the price 

premium associated with RFNBO compliance.  

Based on those stakeholder assessments, it appears essential for Ukraine to achieve full compliance 

with EU criteria in order to enable full market access for hydrogen exports to the EU. 

 

4.9 Interrelations with climate accounting in consumer countries 

In voluntary markets for renewable hydrogen, demand by corporate energy consumers plays an 

important role. In the context of corporate GHG emission reduction targets and associated demands 

by investors, customers and further stakeholders, corporate consumers are actively exploring options 

to decarbonize their energy supply. For purchased energy, this takes not only the form of green 
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energy supply contracts with utilities, but also direct procurement, e.g. through corporate renewable 

PPAs in the electricity sector (Briet et al., 2026; Marktoffensive Erneuerbare Energien, 2026).  

In order to be an attractive option for the voluntary demand of corporate consumers, emission factors 

associated with renewable hydrogen supply must be recognized by relevant GHG accounting 

standards and reporting frameworks. For the preparation of organizational GHG inventories, the GHG 

Protocol standards have become the most widely established international framework. They are 

referenced by many other environmental reporting requirements, such as the European Sustainability 

Reporting Standards (ESRS), which companies must apply to comply with reporting obligations under 

the Corporate Sustainability Reporting Directive (CSRD).37 Also, voluntary initiatives such as the 

Carbon Disclosure Project (CDP), the Global Reporting Initiative (GRI), and the Science Based 

Targets initiative (SBTi) refer to GHG Protocol methodologies. ISO standards are also widely used 

(e.g. ISO 14067 and ISO 14064-1), particularly in the context of calculating Product Carbon Footprints 

(PCFs). For simplification, the following overview focuses on the GHG Protocol methodology. 

To understand the treatment of hydrogen in carbon accounting, the GHG Protocol’s definition of three 

distinct categories of GHG emissions (“Scopes”) is of high relevance. Scope 1 covers direct emissions 

from sources owned or controlled by the reporting company (Scope 1). Indirect emissions from 

purchased energy such as electricity or heat fall under Scope 2. Scope 3 covers other indirect 

emissions arising from upstream and downstream activities (Scope 3).  

The scopes covered in reporting are determined by the context in which the GHG Protocol standards 

are applied. To be compliant with the ESRS framework, organizations must report gross GHG 

emissions across all three scopes, as well as total GHG emissions.38 Scope 3 reporting may be limited 

to significant Scope 3 categories. At the same time, the number of companies falling under CSRD 

obligations in the EU is limited primarily to large companies exceeding significant financial thresholds, 

so for most companies, the ESRS framework remains voluntary.  

Among the three scopes, currently only the GHG Protocol’s Scope 2 Guidance provides a 

methodological framework for allocating renewable attributes to consumers based on energy attribute 

certificates (EACs) and other contractual instruments (World Resources Institute & World Business 

Council for Sustainable Development, 2015). When companies purchase electricity from suppliers, 

they have to report associated scope 2 emissions based on two methods (dual reporting): 

• With the location-based approach, the basis for determining the emission factor of purchased 

electricity is the mix from the energy sources that feed into the grid of the defined area (with 

some flexibility in defining the relevant grid area). 

• With the market-based approach, contractual instruments such as renewable electricity supply 

contracts, the unbundled purchase of GOs (or other types of EACs in other world regions than 

the EU), or PPAs serve as the basis for determining the emission factor of purchased electricity. 

Contractual instruments must comply with defined quality criteria, including the avoidance of 

double counting and double claiming of attributes (see Table 4). In addressing these 

 

37 Directive (EU) 2022/2464 of the European Parliament and the Council of 14 December 2022 amending 
Regulation (EU) No 537/2014, Directive 2004/109/EC, Directive 2006/43/EC and Directive 2013/34/EU, as 
regards corporate sustainability reporting. 

38 ESRS E1 Climate change, Disclosure Requirements E1-6, in Commission Delegated Regulation (EU) 
2023/2772 of 31 July 2023 supplementing Directive 2013/34/EU of the European Parliament and of the Council 
as regards sustainability reporting standards. 
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requirements, the use of GOs has emerged as a central verification instrument. If no suitable 

contractual instruments are used to confer specific emission factors, companies need to report 

the results of the market-based approach using residual emission factors.39  

 

Table 4: GHG Protocol Scope 2 quality criteria for contractual instruments used in the market-
based method 

Requirement GHG Protocol Scope 2 Guidance  

Convey attributes Provide information on the emissions rate related to the 
production of the procured unit of energy. 

Attribute tracking Ensure redemption, retirement or cancellation on behalf of the 
reporting entity to avoid double counting.  

Temporal correlation Ensure a close temporal correlation between energy production 
and consumption. This requires accurate information on the time 
of generation.  

Market location Ensure that energy production and consumption take place within 
the same market.  

Double counting / Double 

claiming 

Rule out that other instruments allow for making attribute claims 
based on the same unit of energy generation.  

Residual mix Include information on the residual mix, providing information on 
the emission attributes of unclaimed or publicly shared energy.  

Supplier-specific emission 

factors 

In case supplier-specific emission factors are based on 
contractual instruments, their correspondence with the supplied 
energy must be verified on behalf of the reporting entity.  

Direct line to production 

plant 

In case the generation plant is directly connected to the energy 
customer, it must be ruled out that the characteristics of the 
produced energy have been sold off to third parties via 
contractual instruments, ensuring uniqueness of the reported 
claim.  

Quelle: World Resources Institute & World Business Council for Sustainable Development, 2015, p. 

60; for a more detailed analysis, see Seebach et al. Quality criteria applied in ISO standards for 

market-based accounting show high similarity.  

 

Besides electricity, the GHG Protocol Scope 2 Guidance also applies to emissions from purchased 

steam, heating, or cooling; however, given that the use of EACs for these is much less established so 

far compared to the case of electricity, electricity purchases remain the dominant use case of the 

market-based approach.  

Meanwhile, emissions associated with the purchase of gas and hydrogen do not fall under Scope 2, 

but under Scopes 1 and 3. Even if sourced via the gas grid, biomethane purchases fall under Scope 1 

 

39 For a further explanation of the dual reporting framework and implementation challenges, see Kemper et al. 
(2025) Harmonizing the application of carbon accounting for emissions from purchased electricity in the context of 
green claims, Carbon Management, 16:1, 2490562.  
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accounting. With combustion in a production device owned or controlled by the reporting company, 

associated GHG emissions count as direct emissions generated by the reporting organization itself. 

Upstream emissions associated with biomethane production fall under Scope 3. In case of hydrogen 

purchases, there are no direct GHG emissions resulting from hydrogen combustion. Emissions 

originate upstream in the hydrogen value chain, and as such fall under Scope 3 accounting.  

Under the GHG Protocol, explicit guidance on the application of the market-based approach is 

currently only available for Scope 2. For biomethane purchased from grids, Scope 2 quality criteria 

may be applied on an interim basis depending on assessments provided by auditors, or further 

guidance which may be provided by relevant target-setting programs or regulatory schemes (World 

Business Council for Sustainable Development & World Resources Institute, 2023). As more typical 

sources for emission factors for Scope 3 accounting, the GHG Protocol Scope 3 Standard of 2011 

mentions primary data from suppliers and other actors in the upstream and downstream value chain, 

as well as estimates based, for example, on sector-specific average values (World Resources Institute 

& World Business Council for Sustainable Development, 2011).  

As part of the ongoing revision of the GHG Protocol standards, the application of the market-based 

approach is also being discussed for the accounting of Scope 1 and Scope 3 emissions (World 

Resources Institute & World Business Council for Sustainable Development, 2026a, 2026b). If 

enabled, this would support voluntary demand for renewable hydrogen, with GOs and PoS available 

as contractual instruments for allocating renewable attributes when calculating Scope 3 emission 

factors. However, whether this will be adopted, and if so, what quality criteria will apply, is still under 

discussion. A strong link to Scope 2 criteria is likely, which however are likewise subject to 

comprehensive revision. According to a proposal published in October 2025 for stakeholder 

consultation, key elements of proposed changes to Scope 2 quality criteria include stricter 

requirements for both temporal and geographic correlation in market-based GHG accounting (World 

Resources Institute & World Business Council for Sustainable Development, 2025). Electricity 

generation and consumption would need to be matched on an hourly basis, and the electricity 

associated with contractual instruments would need to be at least in principle physically deliverable to 

the point of consumption. However, the revision process is ongoing, and – as requirements are 

currently tailored to electricity markets – their extension to Scopes 1 and 3 would require adjustments 

to take gas and hydrogen market framework conditions into account. Final publication of the revised 

standards is not expected before 2027.  

Given uncertainties regarding the applicability of the market-based approach to GHG emission 

accounting under Scope 3 and associated requirements on hydrogen certification, focusing on 

demand from voluntary markets cannot be currently recommended as a priority strategy for Ukraine 

when developing its renewable hydrogen market. Compliance markets with their mandatory fulfilment 

of RFNBO criteria currently provide better perspectives for achieving price premiums for renewable 

hydrogen.  

Moreover, proposed revisions for the Scope 2 criteria are closely aligned with geographical and 

temporal correlation aspects of the EU’s RFNBO criteria. As such, it is uncertain whether voluntary 

market requirements defined by carbon accounting standards will be significantly less stringent than 

RFNBO criteria. As such, focusing on RFNBO criteria compliance and exploring voluntary markets as 

a secondary option for marketing Ukrainian renewable hydrogen is a strategy which offers greater 

flexibility.  
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4.10 Steps for preparing the IT development of a renewable hydrogen registry  

As an outlook, an overview is given on practical steps for moving towards the technical implementation 

of a national renewable hydrogen registry. The following overview draws on established practices in 

software engineering and requirements management; specific methodologies and document types may 

vary depending on the applicable national or organisational standards and the chosen development 

approach. For further information on IT implementation steps see e.g. ISO et al., 2022; Sommerville, 

2018; Wiegers & Beatty, 2013. 

When moving toward the practical implementation of a national renewable hydrogen registry, it is 

necessary to define functional specifications for the IT development, either as basis for an in-house 

development process or a tender for external software and/or software development services. As a brief 

outlook, this section provides an overview on the steps involved to move from the initial definition of the 

registry development project to the technical implementation of a system. 

The implementation of complex software projects requires a clear structuring of both the development 

process and the underlying requirements and system architecture. In principle, two main approaches 

can be distinguished: the classical development project and an agile variant (Sommerville, 2018). Hybrid 

models as well as numerous subcategories of both approaches are possible and widely used in practice 

(Beck et al., 2001). The strength of classical project management lies in its high level of predictability 

with regard to the project timeline as well as the material, personnel, and financial resources likely to be 

required (Pressman & Maxim, 2014). This approach is particularly suitable for larger projects with fixed 

budget and time constraints. However, it requires a detailed understanding of the project requirements 

as well as comprehensive and realistic planning and documentation (Sommerville, 2018). This planning 

certainty comes at the expense of flexibility in dealing with changes, errors, or external influences, which 

can hardly be avoided entirely in complex projects. This is where agile development methods 

demonstrate their strengths. These methods proceed iteratively and in close collaboration between the 

client and the service provider through multiple development cycles, with requirements and scope 

potentially evolving throughout the process (Beck et al., 2001). If the exact requirements at the beginning 

of a project are not yet fully known, cannot be precisely specified, or if changes during the course of the 

project are to be expected, the flexibility of the agile model becomes particularly advantageous. The 

trade-off of this flexibility is a lower level of predictability and a reduced level of detailed planning beyond 

a general framework plan (Sommerville, 2018). 

Regardless of the chosen development approach, every such project begins with a design and 

requirements phase. Many of the established procedures used in this phase are formulated in a way 

that allows them to be integrated into both classical and agile development models (Wiegers & Beatty, 

2013). As specific practices may vary depending on national standards, it is advisable to rely on 

internationally established norms. Within this phase, the requirements and system structure are typically 

refined step by step through several successive documents (Pohl & Rupp, 2015). 

A Software Requirements Specification (SRS) is comparable to the German Pflichtenheft and 

constitutes the core element of the design and requirements phase as well as of the technical product 

documentation (ISO et al., 2022). The governing international standard is ISO/IEC/IEEE 29148:2018. 

The SRS typically begins with an introduction that defines the purpose of the document, the intended 

audience of the document, in this case primarily design and development personnel as well as Subject 

Matter Experts, the key users, and the scope of the product. In addition, this section usually contains a 

list of key definitions and abbreviations. This is followed by an outline of user expectations as well as 

relevant assumptions and dependencies (Pohl & Rupp, 2015; Wiegers & Beatty, 2013). The main part 
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of the SRS provides a structured description of all requirements, typically covering functional 

requirements (what the system must do), non-functional requirements (such as performance, security, 

and usability), interface requirements, and any applicable regulatory or technical constraints (ISO et al., 

2022; Wiegers & Beatty, 2013). 

• Functional requirements describe in plain language, while making use of technical and domain-

specific knowledge, the concrete activities or functions that the product must ultimately perform. 

They are usually documented in a structured manner and often include, in addition to the 

description of the function itself, information regarding priority, the relevant user group, and the 

corresponding acceptance criteria. 

• Non-functional requirements encompass all properties of the system that do not represent a 

specific functionality or that are of an infrastructural nature. 

• Interface requirements describe all relevant information regarding the interfaces required by the 

product. In addition to technology, performance, and security aspects, data structures as well as 

the processes that trigger or utilize these interfaces are of central importance, where such 

information is already available. 

• Further requirements may include specifications regarding database technologies or data 

structures, regulatory requirements, as well as aspects related to risk management (Wiegers & 

Beatty, 2013). 

The System Architecture / Technical Design Document describes how the requirements defined in the 

SRS are to be implemented technically (Bass et al., 2021). It establishes the overarching framework of 

the system architecture and describes the central components or modules of the system as well as their 

respective functions and interactions. This includes, in particular, information on system layers, 

interfaces, data flows, databases, and the integration of the system into existing or external systems. 

The conceptual basis for architecture description is defined in ISO/IEC/IEEE 42010:2022. In addition, 

the document records the key technical decisions, for example regarding the technologies used, the 

system architecture, security-related requirements, and the deployment and operating model. In short, 

this document serves as the technical blueprint for developers and engineers and translates the 

requirements defined in the SRS into a concrete technical system architecture (Bass et al., 2021; 

Pressman & Maxim, 2014). 

In summary, these documents form a structured framework that guides the process from the initial 

problem definition to the technical implementation of a system. The SRS specifies the intended solution 

in a structured and verifiable form, while the system architecture or technical design document describes 

how these requirements are implemented technically (ISO et al., 2022). This stepwise refinement 

reduces misunderstandings between stakeholders and development teams and improves the 

predictability and quality of the implementation (Pohl & Rupp, 2015). However, the effectiveness of this 

documentation ultimately depends on the quality of the initial requirements definition. Unclear objectives, 

incomplete stakeholder involvement, or poorly specified requirements may lead to scope changes, 

delays, or increased costs during the course of the project (Boehm, 1981; Sommerville, 2018; Wiegers 

& Beatty, 2013).  
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4.11 Implications for setting up a renewable hydrogen tracking system in 

Ukraine: Recommendation for the way forward 

EU Member States also face the issue of setting up renewable gas GO registries and RFNBO 

registries for tracking sustainability attributes, and the search for efficient solutions that provide 

functionality both for target accounting and gas disclosure to end consumers is ongoing. This is why 

gas and hydrogen GO registries as well as PoS registries can be considered as “work in progress” in 

many EU member states. The integration of GO and PoS frameworks is “work in progress” both from 

the regulatory as well as from the practical implementation sides. First approaches for multi-purpose 

certificates integrating GOs and PoS have been implemented e.g. in Estonia and the Czech Republic 

in the biomethane context.  

Another aspect that needs to be taken into account is the fact that the RFNBO criteria continue to be 

under development due to the revision announced by the EU Commission. Furthermore, the linking of 

the UDB interface with the national registries has not yet been completed and remains “work in 

progress” as well.  

All of the above are arguments for Ukraine to focus in the short term on enabling EU exports and start 

with pilot projects. For Ukraine, it initially seems reasonable as a transitional solution to dispense with 

the detour of a national registry and use the UDB directly. It is crucial for exports to the EU that 

Ukraine will be integrated with the UDB and that Ukrainian mass balancing-based sustainability 

certificates will be recognized by the EU. By working with international voluntary certification schemes 

to issue PoS for RFNBO production, experience can be built up and potential challenges in complying 

with RFNBO criteria can be identified. Part of the short-term focus of Ukraine should also be the 

development of the legal framework for hydrogen certification and disclosure. A coordination between 

NEURC, SAEES and relevant ministries on the responsibility for an eventual national hydrogen 

registry is also needed (see also 3.4.3).  

In the context of Ukraine, it should be prioritized to gain access to the UDB in cooperation with 

voluntary certification schemes in order to enable RFNBO exports to the EU which would support 

investment in RFNBO and renewable energy production. This would initially only provide a solution for 

the export of RFNBOs to the European market and is therefore mainly suitable as a transitional 

measure at the outset. 

Moreover, it is recommended to gain practical experience with certification while the EU regulatory 

framework consolidates. This includes the necessary capacity building and training for the later build-

up of a national hydrogen registry. 

In a medium- to long-term perspective this should be followed by the build-up of a national hydrogen 

registry. This registry should be set up as one multi-purpose certificate registry (PoS and GOs) for 

national target accounting and disclosure of domestically used RFNBOs. The existing electricity GO 

registry, or the biomethane registry could serve as potential starting points. It is also important to 

further develop the existing electricity GO registry operated by NEURC and electricity disclosure to 

support RFNBO verification and exclude double counting risks in case of energy carrier conversion 

such as power to gas (see 3.4). 
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5 EXAMINATION OF EXTENDED SUSTAINABILITY CRITERIA FOR 

RENEWABLE HYDROGEN IN UKRAINE 

The European regulatory framework for renewable hydrogen production imposes binding sustainability 

requirements only with regard to the renewable or low carbon character of hydrogen and compliance 

with greenhouse gas emissions thresholds. For Ukraine, compliance with the criteria and certification 

rules set out in EU legislation is fundamental for accessing the European market.  

Voluntary certification systems and standard initiatives formulate broader sustainability requirements 

regarding environmental, social and economic impacts of hydrogen production. In addition to meeting 

the binding EU requirements, adherence to extended sustainability criteria that encompass 

environmental, social, and economic impacts of hydrogen production can be highly beneficial. These 

broader criteria support the responsible development of the sector, fostering positive outcomes such 

as reduced ecological footprints, improved social welfare, and strengthened local economies. By 

voluntarily implementing such standards, Ukrainian producers can demonstrate a commitment to 

holistic sustainability, enhance their reputation among stakeholders, and facilitate access to 

international markets.  

At the same time, not all criteria are equally relevant to specific national contexts. A prioritization of the 

criteria most relevant to the Ukrainian context can help in strengthening the market position of 

sustainable renewable hydrogen exports and enhancing the benefits of hydrogen development for 

Ukraine, while avoiding overburdening the market ramp-up phase. To support such a prioritization, the 

following Chapter synthesizes and categorizes extended sustainability criteria proposed by existing 

certification systems, sustainability standard initiatives, and market mechanisms. Based on this, a 

decision matrix for the prioritization of various environmental, social, economic and governance criteria 

according to their relevance to Ukraine is developed. The chapter concludes with a proposal for the 

integration of prioritized extended sustainability criteria into the hydrogen certification system in 

Ukraine.  

 

5.1 Analysis of existing sustainability criteria for renewable hydrogen 

The analysis of existing extended sustainability criteria is based on a comparative assessment of 

certification systems, sustainability standards initiatives and market mechanisms, which are listed 

below: 

• “ISCC 202 Sustainability Requirements” issued by International Sustainability and Carbon 

Certification (ISCC) (ISCC, 2020)  

• „TÜV SÜD Standard CMS 70 Production of Green Hydrogen and Hydrogen Derivatives“ issued by 

TÜV SÜD (TÜV SÜD, 2024)  

• „TN-H2 001 Criteria Catalogue for testing the production, transport and storage properties of 

hydrogen, hydrogen derivatives and industrial gases“ issued by TÜV NORD CERT (TÜV NORD, 

2023)  

• “RSB Principles & Criteria” issued by the Roundtable on Sustainable Biomaterials Association 

(RSB) (Roundtable on Sustainable Biomaterials [RSB], 2025)  

• „Green Hydrogen Standard 2.0“ issued by the Green Hydrogen Organisation (GH2) (Green 

Hydrogen Organisation [GH2], 2023)  
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• „Hydrogen Purchase Agreement” within the H2Global mechanism implemented by the H2Global 

Foundation and Hintco (Hintco, 2025) 

The following sections summarize the existing extended sustainability criteria, structured into four 

main dimensions: economic, environmental, social, and governance aspects (see Figure 10 for an 

overview).  

Figure 10: Overview of extended sustainability criteria 

 

Source: Own depiction, Hamburg Institut  

 

5.1.1 Economic aspects 

Economic aspects encompass both the economic feasibility and good management of the projects 

themselves, as well as their impacts on the local economy and social conditions. 

5.1.1.1 Economic Viability and Good Management Practices 

One economic-related aspect of the extended sustainability criteria concerns the economic viability 

itself as well as the implementation of good management practices.  

From an economic perspective, renewable hydrogen initiatives require systematic examination 

through comprehensive feasibility studies, including the analysis of economic viability as well as 

impact and risk assessments. Based on the outcomes of these analyses, operational procedures shall 

be adjusted and enhanced to ensure long-term economic resilience while simultaneously safeguarding 

sustainability objectives. 

Transparent and consultative management procedures are also fundamental for successful and 

efficient execution, risk mitigation, supervision, and refinement of project strategies. 

5.1.1.2 Local Economic Development 

Moreover, the improvement of social and economic conditions within impacted communities and 

stakeholder groups – particularly in economically disadvantaged areas – constitutes a critical factor in 

strengthening local value creation and therefore forms another economy-related aspect of the 

extended sustainability criteria. This includes the safeguarding and advancement of living conditions, 

public health, and asset protection, with special consideration given to vulnerable populations and 

marginalized groups. In this context, the active inclusion of local actors and their knowledge, and the 

continuous monitoring of project-related effects are essential to ensure socially responsible and 

inclusive outcomes.  
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5.1.2 Environmental aspects 

Environmental considerations encompass the protection of biodiversity and natural resources such as 

water, soil, and air, as well as the efficient use of energy and the sustainable management of by-

products arising from hydrogen production. 

5.1.2.1 Biodiversity  

The conservation and enhancement of biodiversity is essential to ensure the long-term sustainability of 

projects and therefore an important part of the environment-related aspects of the extended 

sustainability criteria. Areas with high biodiversity value, significant carbon stocks, or peatland 

characteristics shall for this purpose be excluded from fuel production and the development of 

industrial facilities. Establishing and maintaining healthy ecosystems requires, on the one hand, the 

protection of endangered species and the preservation of their habitats through measures such as 

ecological corridors or buffer zones, and, on the other hand, the prevention of the introduction and 

spread of invasive species. These aspects shall be systematically assessed through environmental 

impact assessments, continuous monitoring, and the verification of supplier compliance. 

5.1.2.2 Water Use  

Another crucial environment-related aspect of the extended sustainability criteria lies in the objective 

that water should be protected as a natural resource and managed in a sustainable manner. In this 

context, safeguarding both water quality and the maintenance of water bodies is essential. 

Withdrawals from surface water and groundwater sources shall not exceed natural recharge rates, 

and desalination activities shall avoid adverse effects on resources, particularly through the discharge 

of brine.  

The extraction of fossil water and water resources intended for human consumption shall generally be 

avoided, a principle that is especially critical in arid and water-stressed regions. In addition, potential 

impacts on surrounding vegetation and aquatic ecosystems, the management of wastewater, as well 

as social implications and the water rights of affected communities shall be carefully considered. 

These shall be evaluated through environmental impact assessments, integrated into water supply 

and efficiency strategies, and continuously reviewed through evaluation and verification mechanisms. 

In this regard, a balance sheet comparing water consumption for hydrogen production with the volume 

of hydrogen generated may serve as a useful analytical tool. 

5.1.2.3 Protection of Soil and Air 

To ensure the sustainability of hydrogen production, the protection of natural soil and air resources is 

another essential element. Soil protection is particularly relevant in the context of bio-based hydrogen 

production pathways. The physical, chemical, and biological properties of soil, and consequently its 

fertility, shall be maintained and enhanced through responsible fertilizer use, appropriate plant 

protection measures, and the selection of suitable species and varieties, to prevent long-term soil 

degradation. 

In addition, production processes shall prevent contribution to air pollution. Practices such as the 

combustion of waste or land clearing to create new production areas, which can lead to both air 

pollution and soil degradation, should therefore be avoided. These aspects can be addressed through 

systematic assessment and monitoring processes implemented prior to and throughout project 

development and operation.  
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5.1.2.4 Energy Efficiency and Waste Management 

A further part of the environment-related extended sustainability criteria concerns the principle of 

energy efficiency and waste management.  

Environmentally responsible management of emitted gases, residual heat, water-desalination-related 

waste streams, and other secondary outputs and residues shall be ensured in a manner that avoids 

harm to the natural environment. Wherever feasible, such residual outputs should be repurposed in 

other processes and integrated into circular economic systems, for example for material recovery or 

energy generation purposes. 

In this context, an environmental management framework can be instrumental in identifying and 

documenting waste-related challenges, as well as in establishing criteria that are periodically reviewed 

and verified by the project operator. 

In general, projects should be designed to ensure the efficient use of electricity and to avoid any 

adverse effects on the energy market, including potential network congestion, while safeguarding 

access to affordable and reliable energy. To this end, technically feasible and cost-effective measures 

should be implemented to promote energy efficiency or other decarbonization options. 

5.1.3 Social aspects 

Social aspects primarily refer to the respect for and implementation of labor rights, land-use rights, and 

other human rights. 

5.1.3.1 Labor Standards and Rights 

Regarding the social dimension of the extended sustainability criteria, adherence to labor standards 

and rights is essential. All forms of forced labor and child labor shall be strictly prohibited. Adequate 

working conditions shall include fair contractual arrangements, accurate recording of working hours, 

and compliance with statutory minimum wage requirements, including for workers employed through 

third-party providers. Furthermore, the health and safety of employees shall be ensured through 

effective safety management systems and valid certifications. Workers shall further be allowed to 

organize associations, engage in collective bargaining, and raise grievances. These requirements 

shall be implemented in accordance with applicable international and national laws and conventions. 

5.1.3.2 Land Use Rights 

A further crucial part of the social aspects-related extended sustainability criteria concerns land use 

rights. Formal and informal land and land-use rights shall be identified, evaluated, and, where 

required, formally recognized to ensure the legitimacy of land utilization, clarify ownership structures, 

and adequately reflect both statutory and customary usage practices. In this regard, Free, Prior and 

Informed Consent (FPIC) provides an appropriate framework for facilitating arrangements related to 

compensation, land acquisition, or the voluntary transfer of rights by landholders or users. 

Any form of resettlement shall be accompanied by measurable improvements in livelihoods and living 

standards and shall ensure the meaningful participation of affected populations throughout all stages 

of the process. Involuntary displacement shall be categorically excluded along the entire value chain. 

5.1.3.3 Further Human Rights  

Beyond labor and land/land-use rights, the general protection of human rights and compliance with 

applicable laws are fundamental across all sustainability domains. This includes, among other 
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aspects, eliminations of all forms of discrimination, ensuring food security, access to education, and 

the provision of basic services. 

5.1.4 Governance aspects 

Governance aspects encompass, on the one hand, the active involvement of stakeholders and the 

provision of complaint mechanisms. On the other hand, projects should be designed and implemented 

in a transparent, accountable and non-corrupt manner. 

5.1.4.1 Stakeholder Engagement and Complaint Mechanisms 

A central part of the governance-related dimension of extended sustainability criteria concerns the 

implementation of stakeholder engagement and complaint mechanisms.  

As part of this, the affected stakeholders, such as local communities, NGOs, and investors, shall be 

actively involved through consultations and decision-making processes. Particular emphasis shall be 

placed on the inclusion of minorities and women. Consensus shall serve both as a tool and as an 

objective of negotiations with these stakeholders, as it can strengthen trust and foster social 

acceptance.  

In addition, grievance mechanisms are essential for stakeholders, as they enable them to raise 

concerns directly with the relevant authorities. These mechanisms shall be clearly communicated and 

easily accessible. A system shall be established to record and store complaints and to ensure that 

they are addressed in a timely manner. 

5.1.4.2 Transparency, Accountability, and Anti-corruption 

Furthermore, it is essential that projects are actively designed in a transparent manner by providing all 

stakeholder-relevant information in a clear and publicly accessible way and in appropriate formats. 

This may include, inter alia, information on organizational structures, ownership arrangements, 

contractual foundations, and financial matters. In addition, a publicly available compilation of 

governmental certifications and approvals may be required.  

This documentation can also serve to demonstrate that the company complies with applicable laws, 

regulatory frameworks, and established standards of conduct, thereby ensuring corporate 

accountability. 

A comprehensive framework to prevent all forms of bribery, conflict of interest, and fraudulent behavior 

is fundamental to maintaining robust anti-corruption standards. In this regard, the implementation of 

anti-corruption compliance mechanisms shall be established.  

 

5.2 Development of a matrix of environmental, social, economic and 

governance criteria relevant to Ukraine 

The preceding chapter synthesized extended sustainability criteria derived from existing certification 

systems, sustainability standard initiatives, and market mechanisms, and categorized them within four 

overarching dimensions. Building on this, the following chapter focuses on the prioritization of these 

factors. Whereas the EU RFNBO criteria set binding sustainability requirements for renewable 

hydrogen that focus on the renewable character of electricity inputs and required GHG reductions, the 

primary objective is to identify extended sustainability criteria beyond the current EU regulatory 
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framework that are of particular relevance for the context of setting up a renewable hydrogen 

certification framework in Ukraine.  

5.2.1 Methodological approach: A matrix-based analysis of extended sustainability criteria 

To facilitate a transparent selection process among a broad range of extended sustainability criteria, a 

multi-dimensional evaluation matrix is employed to enable systematic prioritization. Each extended 

sustainability criterion is assessed based on three distinct evaluation pillars and rated on a scale 

ranging from 1 to 10 (10: highest).  

The first evaluation pillar consists of the assessment on how frequently the extended sustainability 

criteria are covered in the systems, standards and mechanisms that formed the basis of the synthesis 

in Chapter 5.1. To enable a quantitative comparison across the criteria, a weighted scoring system is 

employed: criteria addressed in a single standard receive a score of 2. Criteria present in two, three, 

or four standards are assigned values of 4, 6, and 8, respectively. Any occurrence in five or more 

standards is capped at a maximum score of 10. This scoring system serves as a proxy for institutional 

consensus.  

The second evaluation pillar within the matrix presents the assessment of extended sustainability 

criteria obtained from participants during the online workshop “The role of extended sustainability 

criteria in certifying renewable hydrogen production in Ukraine” that was conducted as part of this 

project in February 2026.40 This workshop was the second workshop in a series of four online events 

to present project results and gather stakeholder feedback. Of the 48 participants, 26 represented 

Ukrainian organizations, many with a professionally focus on or interest in the topic of renewable 

hydrogen in Ukraine. During this workshop, the project team presented the synthesized extended 

sustainability criteria according to their four overarching categories. Subsequently, participants were 

asked to rate the relevance of the extended sustainability criteria in the context of setting up a 

certification system for renewable hydrogen in Ukraine on a scale of 1 to 10 via an online survey tool. 

The arithmetic mean of the respondents’ assessments regarding the individual sustainability criteria 

constitutes the respective evaluation factor within the second evaluation pillar.  

The third evaluation pillar reflects the expert assessment provided by the project partner IRE. The 

IRE continuously monitors the situation in Ukraine and remains closely aligned with current 

developments. Integrating experts’ assessments on the relevance of the extended sustainability 

criteria within the specific Ukrainian context is essential, as this allows for a context-specific 

interpretation and thus a meaningful analysis of the extended sustainability criteria within the study. 

The individual criteria were rated on a scale from 1 to 10, with 10 representing the highest relevance 

for Ukraine. The quantitative scoring was complemented and further substantiated through qualitative 

evaluations on the question of which of the existing sustainability criteria should be prioritized when 

setting up a certification system for renewable hydrogen in Ukraine. 

5.2.2 Frequency of extended sustainability criteria across standards 

Table 5 presents the individual extended sustainability criteria alongside their synthesized evaluation 

factors, as described previously, which reflect the frequency of these criteria across the analyzed 

certification systems, sustainability standard initiatives, and market mechanisms. 

 

40 Presentation and results available under https://www.hamburg-institut.com/wp-
content/uploads/2026/02/20260217_GerUCCHy_HIR_IRE_Workshop_The-role-of-extended-sustainability-
criteria-in-certifying-green-hydrogen-production-in-Ukraine.pdf.  

https://www.hamburg-institut.com/wp-content/uploads/2026/02/20260217_GerUCCHy_HIR_IRE_Workshop_The-role-of-extended-sustainability-criteria-in-certifying-green-hydrogen-production-in-Ukraine.pdf
https://www.hamburg-institut.com/wp-content/uploads/2026/02/20260217_GerUCCHy_HIR_IRE_Workshop_The-role-of-extended-sustainability-criteria-in-certifying-green-hydrogen-production-in-Ukraine.pdf
https://www.hamburg-institut.com/wp-content/uploads/2026/02/20260217_GerUCCHy_HIR_IRE_Workshop_The-role-of-extended-sustainability-criteria-in-certifying-green-hydrogen-production-in-Ukraine.pdf
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The results indicate that “Water Use” constitutes a primary concern universal across all standards, 

achieving the maximum score of 10. A significant clustering of criteria, including “Biodiversity”, 

“Energy Efficiency and Waste Management”, and “Land Use Rights” all achieve a score of 8, 

demonstrating a consistent level of integration across the sampled standards. In contrast, “Protection 

of Soil and Air” and “Further Human Rights” were mentioned less frequently, as reflected by their 

score of 6. 

The criteria with the lowest degree of integration, each receiving a relevance score of 4, include “Local 

Economic Development”, “Stakeholder Engagement and Complaint Mechanisms”, and “Transparency, 

Accountability, and Anti-corruption”. Notably, the latter two represent the governance dimension, 

which consequently emerges as the least represented dimension.  

Table 5: Representation of extended sustainability criteria across standards 

 

5.2.3 Assessments on relevance of extended sustainability criteria in the context of Ukraine 
from workshop participants 

Based on the following figures, which are categorized by the overarching dimensions of economic, 

environmental, social, and governance aspects, the extended sustainability criteria are presented 

according to their average rating of relevance in the Ukrainian context from the assessments of the 

workshop participants.  

The arithmetic mean revealed the criterion “Transparency, Accountability, and Anti-corruption” to 

be the highest rated across all dimensions, with a score of 9.2. In contrast, “Further Human Rights” 

and “Biodiversity” averaged just above 6.0, representing the lowest overall ratings. The remaining 

extended sustainability criteria cluster around average scores of 7.0 and 8.0, as illustrated and 

analyzed in detail in the following sections.  

Within the economic dimension (Figure 11), the extended sustainability criteria of “Economic Viability 

and Good Management Practices” and “Legal Economic Development” show very similar average 

scores of 8.4 and 8.6, respectively. Both criteria are thus assigned in comparison to the other 

dimensions a relatively high level of relevance within the context of setting up a certification system for 

renewable hydrogen in Ukraine. 

Dimensions of 

sustainability criteria 

Extended sustainability criteria  Frequency 

score 

Economic Aspects Economic Viability and Good Management Practices 8 

Local Economic Development 4 

Environmental Aspects Biodiversity  8 

Water Use  10 

Protection of Soil and Air 6 

Energy Efficiency and Waste Management 8 

Social Aspects Labor Standards and Rights 8 

Land Use Rights 8 

Further Human Rights  6 

Governance Aspects Stakeholder Engagement and Complaint 

Mechanisms 

4 

Transparency, Accountability, and Anti-corruption 4 
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Figure 11: Average rating of economic aspects by workshop participants 

 

The criteria categorized under the environmental dimension (Figure 12) ranged from comparatively 

low scores, such as 6.7 for “Biodiversity”, to ratings that were high in the overall comparison, 

specifically for “Water Use” and “Energy Efficiency and Waste Management” (8.2 and 8.4, 

respectively). 

Figure 12: Average rating of environmental aspects by workshop participants 

 

Within the social dimension (Figure 13) the criteria of “Labor Standards and Rights” and “Land Use 

Rights” received nearly identical ratings of 7.5 and 7.2, respectively, placing them in the mid-range of 

the overall evaluation. In contrast, “Further Human Rights” obtained an average score of 6.3, 

representing one of the lowest ratings among all extended sustainability criteria. 

Figure 13: Average rating of social aspects by workshop participants 

 

Regarding the assessment of governance aspects in the context of Ukraine (Figure 14) “Stakeholder 

Engagement and Complaint Mechanisms” fall into the mid-range with an average score of 7.9. In 

contrast, “Transparency, Accountability, and Anti-corruption” achieved a rating of 9.2, the highest 

average score recorded across all extended sustainability criteria. 

Figure 14: Average ratings from of governance aspects by workshop participants 
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5.2.4 Evaluation of relevance of extended sustainability criteria in the context of Ukraine from 
IRE experts 

From the perspective of the IRE, the most important aspects regarding the Ukrainian context are 

economic sustainability, followed by environmental sustainability. After the destruction suffered by the 

energy infrastructure of Ukraine, the priority task of Ukraine is its restoration with an emphasis on the 

use of renewable energy sources, storage, transmission and distribution technologies. Given the 

existing tasks, economic aspects are of primary relevance, since the restoration of the energy 

infrastructure with large-scale use of renewable energy technologies, including the use of renewable 

hydrogen, will require large investments. The creation of such a clean energy system with an 

emphasis on decentralized small and medium-sized facilities will not only increase the sustainability of 

energy supply but also open up wide opportunities for the export of clean energy, including renewable 

hydrogen to EU countries. The large-scale use of renewable energy during the recovery is a 

prerequisite not only for meeting the country's energy needs, but also for improving the environmental 

situation in the country, which will require great efforts to overcome the catastrophic environmental 

consequences caused by war.  

5.2.4.1 Economic aspects  

Both economic aspects received high relevance scores for the context of Ukraine from the 

perspective of IRE. “Local Economic Development” was rated with the maximum score of 10. One 

of the terrible consequences of the military aggression was the multi-million internal migration of 

people, especially from border regions, which still continues. One of the effective ways to interest 

internally displaced citizens in returning to their cities and villages, after the territories have been 

cleared, is to create attractive economic conditions for local sustainable development by not only 

restoring the pre-war infrastructure, but also by introducing new advanced technologies. This will 

ensure the improvement of pre-war living conditions of residents and create an attractive economic 

situation for sustainable development of communities. This is why the extended sustainability criteria 

of “Local Economic Development” is of primary relevance in the context of Ukraine. The second 

criterion “Economic viability and good management practices”, which received a score of 9, is 

considered almost equally important as it is directly related to local economic development. In the 

context of restoring economic development, good management practices are particularly important at 

the local level, since the effectiveness of policy implementation and the achievement of new 

investments largely depend on local leadership.  

5.2.4.2 Environmental aspects  

The evaluation of the environmental aspects showed that “Water Use” received the highest score 

with 9 points, followed by the “Protection of Soil and Air”, “Biodiversity”, and “Energy Efficiency and 

Waste Management”, which received scores of 8, 7, and 6 respectively.  

The highest score for “Water Use” can be explained by the following: The experts of IRE determined 

the potential for renewable hydrogen production in Ukraine by calculating the availability of energy 

potential of wind and solar energy and the water resource base by region (see first project report, 

Chvanova et al., 2025). Despite the absence of a problem with providing water resources for the 

production of renewable hydrogen in many regions of Ukraine, it is not recommended to use drinking 

water, especially in water-scarce regions. Given the large volumes of water resources that are spent 

and lost due to, in particular, wear and tear of networks and equipment and outdated technologies, it is 

therefore essential to prioritize the utilization of water resources as an extended sustainability criterion. 
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To ensure large-scale production of renewable hydrogen in Ukraine, there is a potential for using the 

following water resources: 

• Water saved as a result of restoration work on water supply networks, spent and lost volumes  

• Municipal and industrial wastewater, the use of which allows combining wastewater treatment with 

energy production  

• Fresh surface and groundwater in the absence of competition with drinking water supply and 

agriculture  

• The most abundant resource: seawater of the Black and Azov Seas 

As the problem of water supply in Ukraine is becoming more acute every year, the selection of specific 

sites for the production of renewable hydrogen should be the subject of a detailed analysis of all 

components of the implementation value chain with a careful attention to the study of available water 

resources for each specific project. Moreover, it is recommended to mandatorily include in 

Environmental Impact Assessments for hydrogen projects a section analyzing the consequences of 

the use of water resources.  

In the post-war period, environmental protection problems will generally be among the challenges to 

which answers need to be found. “Protection of Soil and Air” will be an important aspect, because the 

armed aggression of the Russian Federation has caused unprecedented pollution, soil degradation 

and created large, mined territories, which will require the introduction of special monitoring on lands 

affected by military actions. The same consequences were caused by military actions on 

“Biodiversity”, which will require finding ways to restore it in affected territories.  

5.2.4.3 Social aspects 

Regarding the social aspects, the evaluation from the perspective of IRE shows considerable 

divergence between criteria. While “Land Use Rights” received the highest possible score of 10, 

“Labor Standards and Rights” were assigned a score of 7, and “Further Human Rights” obtained only 

5.  

“Land Use Rights” are of particular relevance in the context of Ukraine. Hydrogen production 

facilities should be located on lands that do not belong to the nature reserve fund, forest fund, coastal 

protection zones, or other territories where such construction is prohibited. If the land plot proposed for 

the project meets the technological requirements, but its intended purpose does not allow the 

construction of an energy facility, then the issue of changing its intended purpose may be considered, 

which is a fairly common phenomenon in the implementation of projects in the field of renewable 

energy. However, changing the intended purpose of land plots whose intended purpose is “agricultural 

land” may be problematic due to the special status of agricultural land in Ukraine. Therefore, the 

possibility of changing the intended purpose of land plots must be investigated in each specific case. 

Given the role of agriculture in the economy of Ukraine and the importance of small-scale agricultural 

production in the food supply of citizens, the introduction of strict requirements for the use of land for 

energy facilities will be of greater importance. As a result of military actions, many agricultural lands 

have been degraded and polluted, including private sector plots. Therefore, when choosing plots for 

the implementation of hydrogen projects and energy facilities, in general, it is necessary to treat the 

interests of agricultural production as a priority.  

Regarding “Labor standards and Rights” the main challenge will result from an expected labour 

shortage in the post-war period.  
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5.2.4.4 Governance aspects  

From the perspective of the IRE the governance aspects reveal a significant divergence in the 

assessment of the individual aspects. While “Stakeholder Engagement and Complaint Mechanisms” 

received a comparatively low relevance score of 6 for the Ukrainian context, the dimension of 

“Transparency, Accountability, and Anti-Corruption” obtained the maximum score of 10.  

This assessment is based on the understanding that for Ukraine, the introduction and development of 

hydrogen energy is not only a necessity for the restoration of the damaged energy infrastructure and 

ensuring reliable energy consumption. Given the existing potential for renewable hydrogen production, 

it is also a way to attract large amounts of investment to create the entire chain from production to 

large-scale exports to the EU market. The launch of the renewable hydrogen export market will require 

not only a transparent legislative and regulatory framework, but also an effective, clear and 

sustainable system of accountability, as well as a genuine effort against corruption. In this context, 

international partners and civil society should have control functions with the possibility of effective 

influence on management structures at all levels.  

In the draft Hydrogen Strategy of Ukraine, developed by the IRE at the National Academy of Sciences 

of Ukraine in 2021, special emphasis was placed on the issue of ensuring control over the 

implementation and further development of the hydrogen sector in Ukraine (Benmenni et al., 2021). 

The structure proposed by the project provides an important role for civil society and international 

partners, who are involved in monitoring the implementation of the strategy and have the opportunity 

to participate in the work on constantly adjusting action plans, which will minimize corruption risks 

(Benmenni et al., 2021).  

 

Table 6: IRE evaluation of extended sustainability criteria 

 

5.2.5 Decision matrix summary  

The following table presents the quantitative results of the three pillars of the decision matrix with 

respect to the relevance of extended sustainability criteria. The arithmetic mean is provided in the 

summary column. It shows that “Water Use” receives the highest score through all three pillars of the 

Dimensions of 

sustainability criteria 

Extended sustainability criteria  Evaluation score  

Economic Aspects Economic Viability and Good Management Practices 9 

Local Economic Development 10 

Environmental 

Aspects 

Biodiversity  7 

Water Use  9 

Protection of Soil and Air 8 

Energy Efficiency and Waste Management 6 

Social Aspects Labor Standards and Rights 7 

Land Use Rights 10 

Further Human Rights  5 

Governance Aspects Stakeholder Engagement and Complaint 

Mechanisms 

6 

Transparency, Accountability, and Anti-corruption 10 
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decision matrix with an arithmetic mean of 9.1, followed by “Economic Viability and Good 

Management Practices”, “Land Use Rights”, as well as “Transparency, Accountability and Anti-

corruption” which all received comparatively high scores.  

 

Table 7: Overview of Decision Matrix on extended sustainability criteria 

Extended sustainability criteria Representation 

in standards 

Assessments 

by workshop 

participants 

IRE 

evaluation 

Arithmetic 

mean 

Economic viability and good 

management practices 

8 8.4 9 8.5 

Local economic development 4 8.6 10 7.5 

Biodiversity 8 6.7 7 7.2 

Water use 10 8.2 9 9.1 

Protection of soil and air 6 7.7 8 7.2 

Energy efficiency and waste 

management 

8 8.4 6 7.5 

Labor standards and rights 8 7.5 7 7.5 

Land use rights 8 7.2 10 8.4 

Further human rights 6 6.3 5 5.8 

Stakeholder engagement and 

complaint mechanisms 

4 7.9 6 6.0 

Transparency, accountability, 

and anti-corruption 

4 9.2 10 7.7 

 

5.3 Proposal for the integration of extended sustainability criteria into the 

certification system 

The emerging market for renewable hydrogen in Ukraine is currently in its initial stage of development. 

In this context, the harmonization of the evolving national certification system with EU requirements 

(especially the EU RFNBO criteria) is an essential precondition for ensuring access to the European 

market for renewable hydrogen exports from Ukraine and should therefore be treated as a priority. 

While the ambitious and complex nature of these EU regulatory frameworks presents a substantial 

challenge, their full integration is essential to facilitate a seamless cross-border hydrogen trade 

between the EU and Ukraine.  

In accordance with the recommendations on overarching principles of the hydrogen certification 

system in Ukraine and the recommended phased implementation roadmap, the main focus of 

Ukrainian decision-makers in the short term should lie on enabling EU exports and starting with pilot 

projects. Conditions for first renewable hydrogen exports to the EU should be established by directly 

using the EU UDB as a transitional solution, once the UDB is fully operational. This includes the 

cooperation with international voluntary certification schemes to issue PoS for Ukrainian hydrogen 

producers. The integration of extended sustainability criteria is not mandatory in order to enable EU 

exports and should therefore not be treated as a priority in the short term.  
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Integrating extended sustainability criteria into the hydrogen certification system should be considered 

in the medium to long term when building a full national hydrogen registry in Ukraine. The integration 

of extended sustainability criteria (going beyond the EU RFNBO criteria) into the certification system in 

Ukraine should take place as a targeted addition with a focus on the local context in Ukraine. 

To prevent prematurely slowing down the ramp-up of the renewable hydrogen market, a phased 

integration of extended sustainability criteria into the national certification framework is recommended. 

This phased approach is required as Ukraine’s highest priority is the fundamental restoration of its 

energy infrastructure, centering on the use of renewable energy sources and modern generation, 

storage, transmission, and distribution technologies. Achieving this will require the introduction of new 

technologies, including the use of renewable hydrogen, which will demand substantial investment.  

To avoid impeding this fundamental development, it is recommended to prioritize the integration of 

only a small set of three specific extended sustainability criteria that are particularly relevant for the 

Ukrainian context. These three extended sustainability criteria should be incorporated into the national 

hydrogen registry once it is being developed in the medium to long term. The recommended criteria 

constitute: (1) “Water Use”, (2) “Land Use Rights”, and (3) “Transparency, Accountability, and Anti-

corruption”. 

5.3.1 Water Use 

The extended sustainability criterion “Water Use” is established as a central pillar throughout existing 

certification systems, sustainability standard initiatives, and market mechanisms, which is reflected in 

the highest rating across all criteria (Table 5).  

This universal significance of the criterion is substantiated and further contextualized by the 

assessments from workshop participants regarding its criticality for the Ukrainian context. With an 

average score of 8.2 this category emerged as one of the highest-rated in the comparative analysis 

(Table 7). Furthermore, the importance of “Water Use” was underscored by several participants during 

the subsequent discussion, specifically concerning water desalination as a source for hydrogen 

production. These aspects were also highlighted by the IRE experts, who, in addition to emphasizing 

seawater desalination from the Black Sea and Azov Sea, point toward further sustainable water 

resources, including saved water resulting from restoration work on water supply networks, municipal 

and industrial wastewater, and in individual cases also fresh surface and groundwater, provided these 

do not compete with drinking water or agricultural water supply. The experts from IRE pointed out that 

in the context of Ukraine it is essential to prioritize the utilization of water resources as the problem of 

water supply in Ukraine is becoming acute every year.  

This emphasis on the sustainable sourcing of water, especially with regard to the implications of 

desalination, is reflected in international frameworks such as the Green Hydrogen Standard issued by 

GH2 Group (GH2, 2023). The integration of the criterion “Water Use” into the Ukrainian renewable 

hydrogen certification system would enable projects involving seawater desalination to make their 

sustainability benefits more visible through appropriate certification and thus potentially better justify 

higher costs of desalination.  

This synergy between the universal significance of the “Water Use” criterion and its specific relevance 

within the Ukrainian context leads to the conclusion, and thus the recommendation, to integrate “Water 

Use” as an extended sustainability criterion into the Ukrainian renewable hydrogen registry once it is 

being developed in the medium to long term.  
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5.3.2 Land Use Rights 

Furthermore, it is recommended to incorporate the sustainability criterion “Land Use Rights” into the 

renewable hydrogen certification system in Ukraine. This is based on the consistently high scores 

obtained both in the comparative analysis of international standards and in the empirical results of the 

workshop participant survey (8 and 7.2, respectively; Table 7). Beyond this, the importance of this 

criterion for Ukraine is further underscored by the highest possible score of 10 assigned by the IRE 

experts (Table 6). 

While a core element of the RSB Principles and Criteria involves the assessment, documentation, and 

formalization of both formal and informal land-use rights to ensure their protection, other standards 

establish broader cross-linkages (RSB, 2025). The ISCC 202 Sustainability Requirements, the Green 

Hydrogen Standard 2.0, and the Hydrogen Purchase Agreement within the H2 Global mechanism 

highlight the close relationship between land use, biodiversity conservation, and soil protection (GH2, 

2023; Hintco, 2025; ISCC, 2020). With the GH2 Standard additionally referring to the risks of 

displacing land used for food and feed production the “Land Use Rights” sustainability criterion exists 

at the intersection of legal claims, environmental protection objectives, and supply-related necessities 

(GH2, 2023). This is mirrored in the Ukraine-specific evaluation by the IRE. 

From the perspective of the IRE, energy facilities should be located on lands that do not belong to the 

nature reserve fund, forest fund, coastal protection zones, or other territories where such construction 

is prohibited. However, changing the intended purpose of the land may be considered, which is a fairly 

common phenomenon in the implementation of renewable energy projects. Nevertheless, changing 

the intended purpose of land plots designated as ”agricultural land“ may be problematic due to the 

special status of agricultural land in Ukraine. Therefore, the possibility of changing the intended 

purpose of land plots must be investigated in each specific case. Given the role of agriculture in the 

economy of Ukraine and the importance of small-scale agricultural production in the food supply of 

citizens, the introduction of strict requirements for the use of land for energy facilities will be of great 

importance. As a result of military actions, many agricultural lands have been degraded and polluted, 

including private sector plots. Therefore, when choosing plots for the implementation of hydrogen 

projects and energy, it is necessary to prioritize the interests of agricultural production.  

The integration of the criterion “Land Use Rights” into the Ukrainian renewable hydrogen certification 

system would make it possible to establish specific requirements for land use regarding hydrogen 

project facilities. It is therefore recommended to integrate “Land Use Rights” as an extended 

sustainability criterion into the Ukrainian renewable hydrogen registry once it is being developed in the 

medium to long term.  

5.3.3 Transparency, Accountability, and Anti-corruption 

The third extended sustainability criterion recommended for integration into the renewable hydrogen 

certification system for Ukraine is “Transparency, Accountability, and Anti-corruption”. While this 

criterion receives comparatively little attention in established standards (with a score of 4, Table 5), it 

received the highest rating across all criteria from workshop participants in the Ukrainian context, 

scoring 9.2 (Figure 14). This underscores a strong consensus among respondents regarding the 

centrality of this issue. This sentiment was further echoed during the open discussions. 

The IRE experts likewise assigned this criterion a score of 10 points, thereby placing its relevance for 

Ukraine at the highest level of significance (Table 6). The introduction and development of hydrogen 

energy will require large-scale investments to establish the entire value chain, from production to 

large-volume exports to the EU market. This, in turn, will create favorable conditions for sustainable 
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economic development across many regions. To ensure the long-term sustainability of such 

development, a transparent legislative and regulatory framework, as well as an effective, clear, and 

sustainable system of accountability and a genuine effort against corruption, are essential. 

Consequently, prioritizing this evaluation over the occurrence in existing standards is justifiable, as 

criteria are assessed within the specific context of the renewable hydrogen ramp-up in Ukraine. A 

small number of problem cases could undermine confidence in the entire Ukrainian hydrogen 

certification system and damage export prospects significantly. Prioritizing transparency and anti-

corruption measures in the certification framework is therefore recommended for risk-mitigation. 

Incorporating this criterion into the national certification system ensures that transparency and 

accountability are hardwired into the system’s framework.  

The integration of the criterion “Transparency, Accountability, and Anti-corruption” into the Ukrainian 

renewable hydrogen certification system would enable hydrogen projects to make their transparency 

and anti-corruption benefits more visible through appropriate certification. It is therefore recommended 

to integrate “Transparency, Accountability, and Anti-corruption” as an extended sustainability criterion 

into the Ukrainian renewable hydrogen registry once it is being developed in the medium to long term. 

5.3.4 Implementing the phased integration of extended sustainability criteria 

In accordance with the overarching recommendation of establishing the conditions for first renewable 

hydrogen exports to the EU in the short term and building a national hydrogen registry in the medium 

to long term, the integration of extended sustainability criteria should be part of the medium to long 

term development of a national hydrogen registry. It is recommended to implement a phased 

integration of extended sustainability criteria, by integrating the three priority criteria above first. 

Further extended sustainability criteria (such as biodiversity, labour standards and energy efficiency) 

can be incorporated in subsequent phases as the hydrogen market in Ukraine matures and as 

practical experience with the integration of extended sustainability criteria into the Ukrainian hydrogen 

certification system has been gathered and evaluated.  

In principle, certification of extended sustainability criteria could also be left to voluntary certification 

initiatives completely, as a separate certification pathway to RFNBO criteria. However, given the 

criticality of the three identified extended sustainability issues, it is recommendable to integrate them in 

the national hydrogen registry, as it raises emphasis for developing hydrogen installations beneficial to 

the Ukrainian economy, society and environment, which is especially relevant for export-oriented 

projects. In alignment and cooperation with international certification standards and initiatives, the 

national registry operator can provide harmonized guidelines on compliance with central extended 

sustainability criteria in the Ukrainian context and support the streamlining of associated administrative 

procedures. On a practical level, compliance with the prioritized extended sustainability criteria could 

be indicated upon registration of hydrogen installations in the registry, alongside submission of verified 

proof of compliance. Similarly to the integration of PoS information on GOs (see Chapter 4.1), the 

information on whether a specified extended sustainability criterion was complied with could be 

integrated directly into the GOs.  

When integrating the extended sustainability criteria into the national certification system, it should be 

ensured that implementation is as low-bureaucracy as possible. This means, in particular, that the 

verification mechanisms related to the extended sustainability criteria (that go beyond current EU 

requirements) should be aligned as closely as possible with the verification of EU requirements. In this 

way, it can be ensured that Ukrainian hydrogen producers do not face any significant additional 

burden from the verification of extended sustainability criteria.  
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6 CONCLUSION: ROADMAP FOR THE IMPLEMENTATION OF A 

RENEWABLE HYDROGEN TRACKING SYSTEM IN UKRAINE 

Ukraine possesses significant potential to become a major exporter of renewable hydrogen to the EU. 

European demand for imported renewable hydrogen and hydrogen derivatives is projected to grow 

substantially, driven by the need to decarbonise hard-to-electrify sectors such as heavy industry, 

aviation, and maritime transport. Ukraine is well-positioned to meet a significant share of this demand: 

It holds considerable renewable energy potential, an extensive gas pipeline and storage infrastructure, 

and existing energy partnerships with the EU and Germany. At the same time, Russia's full-scale 

invasion of Ukraine since 2022 has severely damaged the country’s energy infrastructure, forcing a 

strategic reorientation towards renewable energy and green technologies. This context makes the 

development of a renewable hydrogen economy not only an economic opportunity but a strategic 

response. European demand and investment are critical to realising this potential. 

To access EU hydrogen markets, Ukraine must establish an internationally recognised certification 

system – one that ensures the environmental integrity of its hydrogen, supports market development, 

and facilitates trade between the EU and Ukraine. The German-Ukrainian Research Cooperation on 

the Certification of Green Hydrogen (GerUCCHy), a joint project of Hamburg Institut Research (HIR) 

and the Institute of Renewable Energy (IRE) at the National Academy of Sciences of Ukraine, has 

produced science-based recommendations to support this process. 

The EU regulatory framework establishes two different verification contexts for renewable gases such 

as renewable hydrogen: gas disclosure (based on GOs as tracking instrument for voluntary markets) 

and target accounting (based on PoS to certify compliance with criteria allowing access to compliance 

markets). A key implication of the dual EU regulatory framework for renewable gases is that in the 

medium to long term, Ukraine’s hydrogen certification system should serve both verification contexts – 

target accounting based on PoS and disclosure based on GOs. 

The GerUCCHy project recommends a two-phase implementation for Ukraine’s hydrogen certification 

system. In the short term, Ukraine should prioritise enabling EU exports of renewable hydrogen that 

can be counted towards the EU’s renewable energy targets, to achieve associated price premiums 

and attract investments critical for developing Ukraine’s renewable hydrogen economy. To make this 

possible, Ukraine should focus on the direct use of the EU’s UDB (in the short term without a national 

registry) and cooperate with international voluntary certification schemes to issue PoS. In the short 

term, Ukraine should also develop the legal framework for hydrogen certification and disclosure in 

Ukraine, covering both PoS and GO instruments. This is a prerequisite for any domestic or national 

registry solution but also creates legal security for using the UDB. Part of the short-term priorities is 

also to clarify institutional responsibilities by coordinating between NEURC, SAEES, and relevant 

ministries to determine which body will be responsible for operating a future national hydrogen 

registry. Furthermore, the short-term period should be used to build the necessary institutional 

capacity by gathering practical experience, training staff and auditors, and developing national 

expertise in hydrogen certification.  

Once the foundations for a legal framework in Ukraine are in place and practical experience has been 

gained, Ukraine should develop a full national hydrogen registry over the medium to long term. It is 

recommended to establish a national multi-purpose hydrogen registry that integrates PoS and 

hydrogen GOs, with a technical interface to the EU’s UDB for the transfer of GOs and PoS associated 

with exports to the EU. This would enable national target accounting and disclosure for hydrogen and 

other gases, ensuring that Ukraine’s domestic renewable hydrogen supply can be tracked and 
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reported in alignment with the EU framework. It is advisable to leverage existing registry infrastructure 

– either the electricity GO registry (NEURC) or the biomethane registry (SAEES) – as a technical and 

institutional starting point for the hydrogen registry, in order to reduce implementation costs and build 

on established governance structures. Moreover, In the medium to long term Ukraine should further 

develop the electricity GO registry to support energy carrier conversion tracking. Also, it is 

recommendable to explore options for more efficient RFNBO verification, which may be supported by 

including e.g. optional attribute fields for tracking hourly temporal correlation and PPA-based 

additionality. However, this should be done in close coordination with voluntary certification schemes, 

to assess further whether adjustments in the electricity GO registry will in fact lead to simplifications of 

RFNBO certification procedures.  

As part of the eventual establishment of a national hydrogen registry, consideration should be given to 

integrating extended sustainability criteria that go beyond current EU requirements and are of 

particular relevance within the specific Ukrainian context. EU regulation sets binding sustainability 

requirements for renewable hydrogen, focused on renewable or low-carbon origin and GHG emission 

thresholds. International certification systems, standard initiatives and market mechanisms go beyond 

these requirements and address broader environmental, social, economic, and governance 

dimensions. Broader sustainability criteria can foster positive outcomes including reduced ecological 

footprints, improved social welfare, and strengthened local economies. For Ukrainian producers, 

voluntary adoption of such standards can signal a commitment to holistic sustainability and enhance 

positioning in premium markets. A phased integration of extended sustainability criteria is 

recommended by the GerUCCHy project, to avoid overburdening the market ramp-up phase. Three 

priority criteria are recommended to be integrated first: water use; land use rights; transparency, 

accountability and anti-corruption. Further extended sustainability criteria (e.g. biodiversity, labour 

standards) can be incorporated in subsequent phases as the market matures. 
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7 APPENDIX 

7.1 Information content of EECS certificates 

The following tables provide an overview of information fields on energy certificates according to the 

EECS Rules Release 8 v1.11. Please note: Partly information is summarised and simplified, so tables 

are intended for overview purposes only – for further analysis and system design, the EECS Rules in 

their newest available version and the EN 16325 should be referred to. 

For certificates issued to production devices with a capacity below 50 kW, certain simplifications and 

aggregation possibilities apply (see C3.5.8 EECS Rules).  

With regard to optional, additional information, domain schemes may decide that any optional 

information elements are mandatory for their users. 

 

Table 8: Generic information on EECS certificates 

Mandatory information for generic EECS Certificates 

Information Explanation/Specifications 

  EECS Product (energy carrier) Energy carrier by which energy is conveyed, i.e. 

electricity, gaseous, liquid, or solid fuel, thermal 

energy (heating or cooling), with further 

specifications 

Unique identification number Unique EECS certificate number assigned by 

the issuing body 

Operational start date of the production 

device 

To be verified by the production auditor during 

the production device registration process 

Start of production period First day on which the output was produced 

(incl. production starting time). As specified in 

the EECS Rules Fact Sheet “Production Period 

Identifiers”, production periods shall at maximum 

be one month, but production period interval 

lengths of 1 day, 1 hour, 30 minutes or 15 

minutes are also possible (with the smallest 

possible production period length being 

determined by the relevant domain's imbalance 

settlement period) 

End of production period Last day on which the output relevant to EECS 

certificate issuance was produced (incl. 

production end time). Further specifications are 

provided in the EECS Rules Fact Sheet 

“Production Period Identifiers”, see above 

Energy source Energy source from which the Output was 

produced (with classifications provided in EECS 
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Rules Fact Sheet “Types of Energy Inputs and 

Technologies”) 

Type of originating production device Classifications for types of installation provided 

in the EECS Rules Fact Sheet “Types of Energy 

Inputs and Technologies” 

Identity of the originating production device Unique number assigned to the production 

device and, optionally, its name 

Country of Issue  

Location of the originating production device Latitude and longitude and/or country, city, and 

postal code 

Capacity of the originating production device With further energy-carrier specific definitions 

provided in PART IV of the EECS Rules 

regarding the relevant Output 

Face value of the EECS certificate With further energy-carrier specific definitions 

provided in PART IV of the EECS Rules 

regarding the relevant Output 

Identity of the originating member Identity of issuing body that issued EECS 

certificate 

Date of issue  

Product type of the EECS certificate Whether the certificate is a guarantee of origin, 

and/or a support certificate, and/or a target 

certificate or a non-Governmental certificate; 

with further specifications and information on 

respective competent authorities where 

applicable 

Purpose of issuance Disclosure, and/or support, and/or target 

Public support status Indication whether or not the originating 

production device has been, is being or will be 

given public support in relation to its output 

and/or investment or owner 

Additional mandatory information Energy-carrier specific sections in PART IV of 

the EECS Rules may define further information 

as mandatory 

Label scheme identifier Where a production device is accredited to a 

Label Scheme supported by the EECS Scheme 

member, the identifier of the relevant Label must 

be included 

Dissemination level of output With specifications provided the EECS Fact 

Sheet “Dissemination Level of Output”, 
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distinguishing e.g. between output consumed by 

the operator of the production device, output 

transferred over a distribution or transmission 

system, output transferred over a closed 

distribution system, and further options 

EECS conversion issuance indicator An indication whether or not the certificate was 

issued following EECS conversion issuance 

Storage release issuance indicator An indication whether or not the certificate was 

issued following release from a storage system  

Production period interval length 

 

Duration of the production period, starting with 

the first day and ending with the last day of 

production of the relevant output 

Additional (optional) information for generic EECS Certificates 

Additional production element capacity Where applicable, the capacity and type of a 

relevant production element and the date when 

it became operational (complementing 

information on the production device’s main 

capacity) 

Carbon footprint of the Output Quantification of the carbon footprint, in 

kg/MWh, of the output covered by the EECS 

certificate, and a reference to the methodology 

used (according to Fact Sheet GHG 

Methodology Reference) 

Radioactive waste intensity (nuclear energy) Quantification of the radioactive waste produced 

per MWh of output covered by the EECS 

certificate, and optionally a reference to the 

methodology used  

Storage system–related information Where the certificates are issued for energy 

released from a Storage System, information on: 

The location of the storage system, and/or 

The original production period of the 

represented energy, and/or  

The method for quantifying energy losses from 

the storage process, and/or 

A quantification of these energy losses or an 

Efficiency factor, and/or 

Identification of the method for attribute 

allocation (from energy input to issued 

certificates), and/or 
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Type of geographical correlation between 

storage system and original production device 

when cancelling input certificates, and/or 

Reference to the cancellation statement of input 

certificates 

Source: quoted or summarized from on AIB, 2026, EECS Rules Release 8 v1.11, Categories C3.5.4, 

C3.5.5  

 

Table 9: Electricity-specific information on EECS certificates 

Mandatory electricity-specific information on EECS certificates 

Information Explanation/Specifications 

High-efficiency cogeneration indicator Indication whether or not the technology type is 

High-Efficiency Cogeneration. 

Mandatory information for high-efficiency 

cogeneration production devices 

 

Use of heat (with specifications provided in the 

EECS Rules Fact Sheet “Cogeneration GO 

Codes”), lower calorific value, and primary 

energy savings, with further specifications 

Additional (optional) information for EECS electricity certificates 

Additional optional information for high-

efficiency cogeneration production devices 

Primary energy savings expressed as an 

amount and a percentage, and information 

relating to GHG emissions, with further 

specifications 

GHG emissions for fossil fuel–based 

production 

GHG emitted by the originating production 

device in the production of 1 MWh of electrical 

energy from fossil fuel use, with further 

specifications 

Radioactive waste for nuclear-based 

production 

Radioactive waste produced per MWh of 

electricity from nuclear fuel, with further 

specifications 

Input and technology types Input and technology types as defined in the 

EECS Rules Fact Sheet “Types of Energy Inputs 

and Technologies” 

Bidding zone of injection Identification of the bidding zone in which the 

network is located to which the output was 

injected 

Renewable share of bidding zone Whether the bidding zone in which the Output 

was injected equalled or exceeded 90% average 

renewable energy production during the 

preceding calendar year 
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Emission intensity of bidding zone Whether the bidding zone in which the output 

was injected had an emission intensity less than 

18 g CO2eq/MJ during the preceding calendar 

year 

Downwards redispatching compliance Whether the downwards redispatching criteria 

(RFNBO DA Art. 4.3) were met during the 

imbalance settlement period 

Power Purchase Agreement status Whether the Output to which the EECS 

Certificate relates is subject to a PPA, including 

identification of the start and end date of such a 

contract, and including an identification of the 

buyer. 

Source: quoted or summarized from AIB, 2026, EECS Rules Release 8 v1.11, Category N6.6  

 

Table 10: Attribute inheritance in EECS energy carrier conversion 

Mandatory information for attributes after energy carrier conversion issuance of generic 

EECS Certificates 

Information Explanation/Specifications 

Energy source The energy source is inherited from the 

cancelled EECS Certificate related to the 

consumption of each Input Energy Carrier. The 

quantity of EECS Certificates to be issued for 

each specific energy source, is determined as its 

respective Energy Input Factor as defined in the 

relevant EECS Scheme, defined in Part IV of the 

EECS Rules, multiplied by the measured Net 

Energy Production produced by that conversion 

Production Device. 

Product type and purpose The purpose of the EECS Certificate (see Table 

8) shall be the purpose as identified on the 

cancelled EECS certificate for the input to the 

EECS conversion issuance. 

Additional optional information for attributes after energy carrier conversion issuance of 

generic EECS Certificates 

Production period The production period of the pre-conversion 

energy 

Originating production device Identity of the pre-conversion production device 

Location of the originating production 

Device 

The location of the pre-conversion production 

device 
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Operational start date of the production 

device 

The date when the pre-conversion production 

device became operational  

Public support status An indication as to whether the pre-conversion 

production device or the output of the pre-

conversion production device has benefited from 

public support 

Carbon footprint of the output A quantification of the carbon footprint related to 

the pre-conversion energy, taking into account 

the energy efficiency of such conversion, 

together with a reference to the methodology 

used 

Radioactive waste intensity (nuclear energy) A quantification of the radioactive waste related 

to the energy pre-conversion, taking into 

account the energy efficiency of such 

conversion, together with a reference to the 

methodology used 

Label scheme identifier 

 

Where the relevant Label Operator supports 

this, a label related to the pre-conversion energy 

Source: quoted or summarized from AIB, 2026, EECS Rules Release 8 v1.11, Categories C3.6.1, 

C3.6.2 

 

Table 11: Information on EECS gas certificates 

Mandatory gas-specific information on EECS certificates 

Information Explanation/Specifications 

EECS product (energy carrier) Either “energy gas” or “hydrogen”, with further 

specifications provided by the Subsidiary 

Document “HubCom” 

Capacity of the originating production device Nominal capacity of the production device 

Type of gas Type of gas, referring to the chemical 

composition of the produced gas, with 

specifications provided by the EECS Fact Sheet 

“Type of Gas” 

Calorific value basis Whether the number of certificates is determined 

based on the lower or the higher calorific value 

of the gas 

Fossil auxiliary deduction indicator Whether or not auxiliary energy from non-

renewable sources has been deducted from the 

net output in the energy (“Fossil Auxiliary 

Deduction Tag”) 
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Scope of data for EECS gas certificates Data mentioned on the EECS gas certificates 

shall relate to the full qualifying output (with 

further specifications provided). The type of gas 

shall reflect the composition of the full output 

and not separate components of it. It may refer 

to the main component from which it derives its 

calorific value 

Additional (optional) gas-specific information on EECS certificates 

GHG emission intensity of gas output The greenhouse gas emission intensity of the 

output relating to the net gas production and a 

reference to the methodology used for its 

calculation (as identified in the EECS Rules Fact 

Sheet “GHG Methodology Reference”) 

GHG emission savings for gas output Data regarding the greenhouse gas emissions 

saved relating to the Net Gas Production and a 

reference to the methodology used to calculate 

this information (as identified in the EECS Rules 

Fact sheet “GHG Methodology Reference”) 

Compliance with GHG emission savings 

criteria 

Whether or not the greenhouse gas emission 

savings criteria under the Renewable Energy 

Directive are met 

Compliance with sustainability criteria Whether or not the Production Device complies 

with the applicable sustainability criteria, 

together with: 

i. a reference to the legislative or other 

source that sets sustainability 

requirements  

ii. a reference to the relevant sustainability 

certification scheme(s)  

iii. an indication as to whether these criteria 

have been met 

iv. a reference to the certification body which 

confirmed that this is the case 

v. a reference to the relevant reports, 

certificates or other documents produced 

by this certification body under the 

sustainability certification scheme(s) 

Calorific value for output calculation The calorific value for calculating the MW of 

output 

End-use of gas The end-use of the Gas, as set out in EECS 

Rules Fact Sheet “Use of Gas” 
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Source shares for mixed inputs If output is produced from a mixture of inputs, 

information on those inputs, source type, and 

their share in total energy input (which must be 

determined in accordance with the Energy Input 

Factor), with further specifications provided 

Element description and date-operational Where the Production Device consists of 

separate modules, including a plant that 

upgrades the gas quality, the date on which the 

plant(s) producing the raw gas became 

operational and their capacity 

Pre-conversion support Where the certificate was issued following EECS 

conversion issuance, an indication of the public 

support granted in relation to the input energy 

(“pre-conversion support info”) 

Purity of type of gas An indication of the purity of the composition of 

the type of gas constituting the output for which 

the EECS Certificate is issued 

Reference to physical composition criteria Where the output complies with specific criteria 

relating to the physical composition of the 

produced gas, a reference to the relevant 

criteria, as set out in the EECS Fact Sheet “Type 

of Gas” 

Advanced biomass feedstock indicator Where the Source Type is of biological origin, an 

indication of whether or not the energy source 

originates from an Advanced Biomass 

Feedstock, as listed in Annex IX of the 

Renewable Energy Directive 

Compliance with specific criteria Whether the Output to which the EECS 

Certificate relates complies with specific criteria, 

as identified in the EECS Fact Sheet “Type of 

Gas”, including: 

i. A name reference to the criteria type 

(e.g., RFNBO, Low-Carbon Gas) 

ii. A reference to the legislative source that 

sets the requirements (e.g., EU RFNBO, 

UK RFNBO, US 45V) 

iii. The driving criterion for compliance (e.g., 

RFNBO DA Art. 3, or RFNBO DA Art. 4, 

CCU, CCS) 

iv. A reference to the relevant certification 

scheme(s) 

v. An indication whether such criteria have 

been met 
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vi. A reference to/identification of the 

certification body that confirmed the  

(non-) fulfilment of such criteria 

vii. A reference to the relevant certification 

reports, certificates or other documents 

ETS-ESR eligibility indicator An indication of whether the reduction of 

greenhouse gas emissions associated with the 

relevant output production qualifies for 

accounting under an Emission Trading System 

or an Effort Sharing Regulation, and a reference 

to the relevant qualification framework (“ETS-

ESR Eligibility Tag”) 

Source: quoted or summarized from AIB, 2026, EECS Rules Release 8 v1.11, Categories O7, O8.1.1 

 

7.2 Information content of PoS for RFNBOs 

The structure and information content of Gas PoS certificates is illustrated using the voluntary 

schemes CertifHy EU RFNBO Scheme, ISCC EU Scheme and REDcert-EU Scheme as examples. 

7.2.1 CertifHy EU RFNBO Scheme 

A PoS must contain the information listed below; beyond that, CertifHy does not impose any formal 

requirements regarding the form or design of the certificate (CertifHy, 2025d).  

Table 12: Structure of Gas PoS: CertifHy EU RFNBO Scheme as an example 

Product type Information 

For incoming certified 

products: 

Description of the incoming product 

Specification of the technology that was used for production 

Country of origin 

Quantity of certified products 

Date of acquisition and, if different from the date of acquisition, 

the date of entry into the participating economic operator’s 

chain-of-custody tracing and management systems 

Valid certificate number and name of the certification body 

GHG emission intensity 

For certified products in 

process within the scope of 

certification: 

Identification and description of the process 

Name and address of the site(s) where the processing steps 

occur 

For outgoing certified 

products: 

Description of the product 

Specification of the technology used to produce the product 

Statement on whether the product is eligible under the CertifHy 

EU RFNBO Voluntary Scheme 

Quantity of certified product(s) 

Date of shipment 

Name and address of the customer(s) and delivery site 
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Source: based on CertifHy, 2025d 

 

7.2.2 ISCC EU Scheme 

Within the context of ISCC, “sustainability declaration” and “proof of sustainability” are used 

synonymously and refer to the same document. Each sustainability declaration for incoming and 

outgoing sustainable materials must include the following attributes (ISCC, 2024a). 

Table 13: Structure of Gas PoS: ISCC EU scheme “sustainability declaration” as an example 

Name and address of the production or storage site(s) and the 

site from which the product is forwarded 

If the site from which the product is forwarded is managed by 

an external third party, the name and address of this external 

third party 

Country of origin 

Unique number of the delivery note 

ID number of the consignment 

Valid CertifHy EU RFNBO Voluntary Scheme certificate number 

and name of the Certification Body 

GHG emission intensity  

Statement on whether the GHG value contains transport 

emissions. If not, list of transport type and transport distance (in 

km) 

Information type Information 

General information Name and address of the supplier 

Name and address of the recipient 

Related contract number 

Date of dispatch of the sustainable material 

Address of dispatch/shipping point of the sustainable material 

(e.g. processing unit, storage facility, hydrogen terminal, 

hydrogen entry point) (applicable if different from the address of 

the supplier) 

Address of receipt/receiving point of the sustainable material 

(e.g. processing unit, storage facility, hydrogen terminal, 

hydrogen exit point) (applicable if different from the address of 

the recipient) 

Name of the certification system and certificate number of the 

supplier 

Date of the issuance of the Sustainability Declaration 

Unique number of the Sustainability Declaration 

Product related information Type of product (e.g. hydrogen, methane, methanol, ammonia, 

etc); the product group has to be reflected 

Raw material: Renewable electricity 

Country of origin of the renewable electricity: Country where 

renewable electricity was produced 
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Source: based on ISCC, 2024a 

 

7.2.3 REDcert-EU Scheme 

Table 14: Structure of Gas PoS: REDcert-EU Scheme as an example 

Scope of certification of the renewable electricity: Statement: 

“The renewability of the electricity was verified according to Art. 

3 and 4 of the Delegated Act on RFNBO 

Quantity of delivered sustainable product in MWh (based on 

LHV), metric tons or m³ at 15°C 

Statement(s) “ISCC Compliant” and/or “EU RED Compliant” (if 

applicable, please see ISCC Document 203 for further 

information) 

GHG emission information For further information please see ISCC EU System 

Documents 205 “Greenhouse Gas Emissions” and 205-1 

“Renewable Fuels of non-biological Origin (RFNBO) and 

Recycled Carbon Fuels: Greenhouse Gas Emissions” 

Statement of an actual value in kg CO2eq per unit of product. 

For etd (transport and distribution) the means of transport and 

the transportation distance from the supplier to the recipient 

have to be included on the Sustainability Declaration 

Calculation formula elements have to be reported separately 

• ei: Emissions from the supply of inputs (i.e. production of 

renewable electricity) 

• ep: Emissions from processing 

• etd: Emissions from transport and distribution 

• eccs: Emission savings from carbon capture and geological 

storage 

If the processing unit 

produces final RFNBO the 

following information has to be 

added to the sustainability 

declaration: 

GHG emissions of the RFNBO in g CO2eq/MJ 

The relevant fossil fuel comparator in g CO2eq/MJ 

GHG emission savings (in per cent) compared to the relevant 

fossil fuel 

eu: Emissions from combusting the fuel in its end-use the fuel in 

use 

Required characteristics Information 

The general required 

sustainability characteristic for 

mass balancing approach: 

Name of voluntary scheme and certificate number 

Proof of sustainability number (only for renewable fuels and 

recycled carbon fuels) 

Name of the raw material 

Scope of raw material certification (e.g. statement on whether 

the raw material complies with sustainability criteria) 

Waste or animal by-product permit number (if applicable) (using 

defined waste codes and/or biomass codes) 
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Source: based on REDcert, 2024d 

 

Fuel type 

Country of origin of raw material 

Country of fuel production 

GHG emissions data (clear statement of the default or actual 

value per interface of the supply chain) 

Description of when the fuel production installation started 

operation 

Information on any support/subsidies and the type of support (in 

the renewable energy sector) that the material has received so 

far (important for biogas/biomethane because it can be used in 

both the transport and electricity sectors) 

If applicable, statement on whether the raw material or fuel 

complies with the criteria set out for low indirect land-use 

change-risk biofuels (low ILUC) 

The specifically required 

sustainability characteristic for 

RFNBO: 

Name of voluntary scheme and certificate number 

Proof of sustainability number 

Fuel type 

Country of fuel production 

GHG emissions data (including relevant formula elements) 

Description of when the fuel production installation started 

operation 

Information on any support/subsidies and the type of support (in 

the renewable energy sector) that the material has received so 

far 
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7.3 Framework conditions for green hydrogen certification in Ukraine: 

Interview or survey guideline for Ukrainian stakeholders 

Aim of the questionnaire 

We would like to invite experts and stakeholders of the Ukrainian hydrogen economy and European 

hydrogen trade and certification to participate in interviews or a survey. The aim is to gain a better 

understanding of the framework conditions for hydrogen certification and trade in Ukraine. 

Results are incorporated in the development of recommendations for a green hydrogen certification 

system for Ukraine. Within the spectrum of hydrogen production pathways, the project’s focus lies on 

Renewable Fuels of Non-Biological Origin (RFNBO).  

While interviews are the preferred format to allow for a more dynamic exchange, you are also very 

welcome to supply answers in writing. Not all questions are equally relevant to each stakeholder 

or expert group, so please select the questions most relevant to your expertise. In case of an 

interview, we will focus the questions on your specific area of expertise in advance. 

In the analysis of replies, statements will be anonymized. In the project report, statements are only 

evaluated at an aggregate level; interview partners are not named, and there will be no mention of 

what point has been raised by which organization. In case of your permission, we will include a list of 

organizations we conducted interviews with or received survey responses from in the project report. 

 

1. General framework conditions for RFNBO production and trade 

 

1.1. What is your assessment of the current policy and market framework conditions for 

hydrogen production from renewable energy sources in Ukraine?  

 

1.2. From your perspective, what are priority areas of improvement? 

 

1.3. In your opinion, how important are hydrogen exports for Ukraine’s economic future? 

a. On a scale of 1-10:  

b. (Optional) Reasoning for the assessment:  

 

2. Adjustment needs of the Ukrainian electricity tracking system for RFNBO certification 

 

2.1. Has your organization used the Ukrainian Guarantees of Origin (GO) system for 

renewable electricity and /or Ukrainian energy disclosure information? What are areas 

for improvement? 

 

2.2. If electrolyzers use electricity from the grid, the EU formulates several requirements 

which must be met so this electricity can count as fully renewable. For the Ukrainian 

context, do you view any of these RFNBO criteria as particularly challenging, and if so, 

why? 

a) Temporal correlation (monthly correlation between renewable electricity consumption 

and production until 2030, hourly from 2030). 
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b) Geographical correlation (renewable electricity plant and electrolyzer must be located in 

the same bidding zone or a connected offshore bidding zone; in case of interconnected 

bidding zones, electricity price differentials between markets must indicate that the 

potential for grid congestion is low). 

c) Additionality criteria apply for electrolyzers going into operation from 2028 onwards: 

existence of a Power Purchase Agreement (PPA) with a renewable electricity plant that 

does not receive operating or investment aid (with some exemptions); the electricity 

plant must be commissioned or repowered < 36 months before the electrolyzer). 

Compliance with the criteria may be demonstrated by national schemes or international voluntary 

schemes recognized by the European Commission.  

For electrolyzers connected to renewable electricity plants by a direct line, simplified 

requirements apply (proof of direct line; the electricity plant must be commissioned or repowered < 36 

months before the electrolyzer; proof that no electricity from the grid was used for RFNBO production). 

RFNBO producers with a direct line to a renewable electricity plant may also use electricity from the 

grid, but that share of electricity needs to comply with the requirements outlined above.  

Source: Delegated Regulation (EU) 2023/1184 of 10 February 2023 

 

2.3  How likely do you think is practical adherence with the EU’s RFNBO requirements in 

Ukraine?  

a) On a scale of 1-10:  

b) (Optional) Reasoning for the assessment and what measures would your prioritize 

in Ukraine and the EU to facilitate EU-UKR alignment:  

 

2.4 Is institutional oversight in Ukraine sufficient to implement such a system? If not, why 

and how could performance be improved? 

 

2.5 In the existing electricity GO system and disclosure framework in Ukraine, do you see 

cases where a double counting of renewable electricity attributes cannot yet be safely 

excluded? If so, what measures would be needed to address this?  

 

3. Design of an RFNBO verification and certification system for Ukraine 

 

3.1. Is accordance with EU verification and certification requirements for RFNBOs vital for 

hydrogen exports or do you expect exemptive market access? 

 

3.2. What is your organization’s involvement with the planned implementation of a mass 

balancing registry for biomethane in Ukraine (for example, involvement in planning or 

development, planned use of registry or certification information)? 
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3.3. What is your experience with the use of voluntary international certification schemes 

for renewable gases (biomethane, hydrogen) in Ukraine?  

 

3.4. Are you familiar with the EU’s Union Database for liquid and gaseous renewable and 

recycled carbon fuels, which is currently being rolled out? If so, what is your 

perspective on the Union Database’s implementation? 

 

3.5. For building an RFNBO certification system in Ukraine, which of the following options 

would you prefer, and why:  

a) Build a dedicated national registry for tracking RFNBO production, use and trade 

b) Extend the scope of the national electricity Guarantee of Origin registry operated by 

the National Energy and Utilities Regulatory Commission (NEURC) to also cover 

RFNBOs 

c) Extend the scope of the biomethane registry operated by the State Agency for Energy 

Efficiency and Energy Saving of Ukraine (SAEE) to also cover RFNBOs 

d) Use the European Union Database, if possible 

e) Jointly develop and use an Energy Community registry for RFNBOs 

 

3.6. What is the state of discussion on disclosure rules for gas supply in Ukraine? 

 

3.7. How do you assess the capability of Gas Network Operators to verify information on 

RFNBO production plants and production quantities (in case of gas deliveries via gas 

networks)? 

a) On a scale of 1-10:  

b) (Optional) Reasoning for the assessment:  

 

3.8. How do you assess the availability and capability of independent auditors to verify 

information on RFNBO production plants and production quantities (in case of grid-

bound and non-grid-bound modes of transport, e.g. by truck or ship)? 

a) On a scale of 1-10:  

b) (Optional) Reasoning for the assessment:  

 

4. Extended sustainability criteria for green hydrogen in Ukraine 

Background: The European regulatory framework for green hydrogen production imposes binding 

sustainability requirements only with regard to the renewable or low carbon character of hydrogen and 
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compliance with greenhouse gas emissions thresholds. Voluntary certification schemes and standard 

initiatives formulate broader sustainability requirements regarding environmental, social and economic 

impacts of hydrogen production.  

4.1. For the Ukrainian context, what is your perspective on the relevance of the following 

sustainability criteria? Please indicate on a scale from 1-10: 

• Governance of the energy tracking and certification system (e.g. non-discrimination and 

equal opportunities, stakeholder involvement, transparency and accountability, anti-corruption, 

complaints mechanisms): ………………………….. 

• Sustainable water use: ………………………….. 

• Other environmental sustainability aspects (e.g. sustainable land use, biodiversity, waste, 

pollutants, energy efficiency and energy intensity): ………………………….. 

• Social sustainability (e.g. human rights, labour rights, land use and water 

rights):…………………….. 

• Economic sustainability (e.g. economic and financial viability, impacts on local economic 

development, impacts on energy supply): ………………………….. 

Categories based on the German Norm Draft E DIN 35809:2025-09 (D), Sustainability criteria 

for hydrogen and hydrogen derivates, German Institute for Standardization (DIN) 

• Other including scale of importance (1-10):………………………….. 

 

4.2. Do you have any other important remarks on the conditions for green hydrogen 

certification in Ukraine to facilitate trade with the EU? 

 

7.4 Framework conditions for green hydrogen certification in Ukraine: 

Interview or survey guideline for European stakeholders 

Aim of the questionnaire 

We would like to invite experts and stakeholders of the Ukrainian hydrogen economy and European 

hydrogen trade and certification to participate in interviews (or alternatively, a survey). The aim is to 

gain a better understanding of the framework conditions for hydrogen certification and trade in 

Ukraine. Results are incorporated in the development of recommendations for a green hydrogen 

certification system for Ukraine. Within the spectrum of hydrogen production pathways, the project’s 

focus lies on Renewable Fuels of Non-Biological Origin (RFNBO).  

In the analysis of replies, statements will be anonymized. In the published project report, statements 

are only evaluated at an aggregate level (by organization type); interview partners or organizations are 

not named and there will be no mention of what point has been raised by which organization.  

1. Part A General framework conditions for RFNBO production and trade 

 

1.1. What is your general assessment of the EU’s current policy and market framework 

conditions for green hydrogen production and trade?  
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1.2. Do you see specific barriers for RFNBO imports from non-EU countries? 

 

1.3. In your opinion, what are main influencing factors for establishing post-war Ukraine as 

a relevant RFNBO supplier to the EU market? 

 

2. Part B Verification of the renewable origin of electricity used in RFNBO production  

 

2.1. If electrolyzers use electricity from the grid, the EU formulates several requirements 

which must be met so this electricity can count as fully renewable. Do you view any of 

these RFNBO criteria as particularly challenging to fulfil (in general or in the Ukrainian 

context specifically), and if so, why?  

d) Temporal correlation (monthly correlation between renewable electricity consumption 

and production until 2030, hourly from 2030). 

e) Geographical correlation (renewable electricity plant and electrolyzer must be located in 

the same bidding zone or a connected offshore bidding zone; in case of interconnected 

bidding zones, electricity price differentials between markets must indicate that the 

potential for grid congestion is low). 

f) Additionality criteria apply for electrolyzers going into operation from 2028 onwards: 

existence of a Power Purchase Agreement (PPA) with a renewable electricity plant that 

does not receive operating or investment aid (with some exemptions); the electricity 

plant must be commissioned or repowered < 36 months before the electrolyzer). 

Compliance with the criteria may be demonstrated by national schemes or international voluntary 

schemes recognized by the European Commission.  

For electrolyzers connected to renewable electricity plants by a direct line, simplified 

requirements apply (proof of direct line; the electricity plant must be commissioned or repowered < 36 

months before the electrolyzer; proof that no electricity from the grid was used for RFNBO production). 

RFNBO producers with a direct line to a renewable electricity plant may also use electricity from the 

grid, but that share of electricity needs to comply with the requirements outlined above (Source: 

Delegated Regulation (EU) 2023/1184). 

 

2.2. What specific challenges do you foresee in the practical verification of compliance 

with RFNBO criteria in case of Ukraine? 

 

2.3. Ukraine has already implemented a Guarantee of Origin (GO) system for electricity and 

is working towards full alignment with the European Energy Certificates System 

(EECS). In your opinion, how important is the existence of an electricity GO system 

aligned with European standards for RFNBO verification in non-EU countries? 

 

3. Part C Design of an RFNBO verification and certification system for Ukraine 
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3.1. In your view, is accordance with EU verification and certification requirements for 

RFNBOs vital for hydrogen exports or do you expect exemptive market access for 

Ukraine? 

 

3.2. For biomethane, Ukraine’s national mass balancing registry has recently become 

operational. What is your view on the importance of implementing national RFNBO 

registries, with the direct use of the EU’s Union Database with onboarding coordinated 

by voluntary international certification schemes as an alternative? 

 

3.3. What is your perspective on the Union Database’s implementation? In your view, are 

there major areas of improvement? 

 

3.4. For building an RFNBO certification system in Ukraine, which of the following options 

would you prefer, and why:  

f) Build a dedicated national registry for tracking RFNBO production, use and trade 

g) Extend the scope of the national electricity Guarantee of Origin registry operated by the 

National Energy and Utilities Regulatory Commission (NEURC) to also cover RFNBOs 

h) Extend the scope of the biomethane registry operated by the State Agency for Energy 

Efficiency and Energy Saving of Ukraine (SAEE) to also cover RFNBOs 

i) Use the European Union Database, if possible 

j) Jointly develop and use an Energy Community registry for RFNBOs 

 

3.5. In your experience, what are major influencing factors for the capability of Gas 

Network Operators to verify information on RFNBO production plants and production 

quantities (in case of gas deliveries via gas networks)? 

 

3.6. How do you assess the availability and capability of independent auditors in Ukraine 

to verify information on RFNBO production plants and production quantities (in case 

of grid-bound and non-grid-bound modes of transport, e.g. by truck or ship)? 

 

3.7. Do you have any other remarks on the conditions for green hydrogen certification in 

Ukraine to facilitate trade with the EU? 
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