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This study identifies certification schemes applied in Europe for the production and import of green hydrogen 

and its derivatives (synfuels, methanol , ammonia, etc.) from green hydrogen exporting countries, such as Chile. 

Furthermore, the study identifies other certification schemes not specifically dedicated to hydrogen that could 

help to define sustainability criteria that should be considered in the processes of the  value chain for the 

production and export of green hydrogen, such as social, economic, and environmental aspects.  Sustainability 

certification of hydrogen and derivatives is relevant to several of the United Nations sustainable development 

goals (SDG), notably affordable clean energy (7) and climate action (13), but also SDGs 8, 9, 10, 12 and 14.  

The identified certification schemes were analyzed, and a matrix was prepared displaying the sustainability 

criteria coverage of the different schemes. Seven main  criteria were identified, with several sub -criteria related 

to each of them: biodiversity conservation, soil conservation, air quality, sustainable water, community 

development, social impact, and safety & labor. Furthermore, greenhouse gas balance, requi rements to 

renewable electricity input to hydrogen production and sources of CO 2 are relevant categories of criteria covered 

here.  

The Renewable Energy Directive recast  (RED II) is the central regulatory basis in Europe for the certification of 

hydrogen an d its derivatives. The Amendment to the Renewable Energy Directive recently proposed by the 

European Commission is of relevance, too, but is subject to change during the legislative process.  

The hydrogen production and supply value chain consist  of a numbe r of individual elements from renewable 

electricity production to hydrogen consumption. Certification criteria and the certification schemes covering 

them are relevant to certain elements of the hydrogen production value chain, but not necessarily to all. An 

overview matrix of the relevance of each criterion for each element of the value chain developed for this study 

provides guidance to project developers for preparing for future hydrogen certification. Further guidance also 

useful for public entities and certification scheme holders is provided by overviews of the coverage of relevant 

criteria by a number of selected certification schemes. It should be noted, however, that dedicated hydrogen 

certification schemes so far only cover a very limited set of criteria, while other certification schemes cover wider 

sets of criteria, but are not related to hydrogen, at least for the time being.  

RED II, which  had to be transposed into national law in the 27 European Union Member St ates by 30 June 2021, 

lays the foundation for both Guarantees of Origin (GO) and certification for legal target compliance.  Based on 

the increased climate ambition of the EU in the framework of the ɈGreen Dealɉ, the European Commission has 

proposed an Amen dment to the Renewable Energy Directive  on 14 July 2021, which is now in the legislative 

process in the European Parliament and in the Council with the objective of a joint adoption. As such, it is still 

subject to changes  over the coming one to two years . While in general RED II provisions related to certification 

of green hydrogen remain unchanged, the use of  hydrogen and derivatives, which are called Ɉrenewable fuels 

of non -biological originɉ (RFNBO) where they are produced from renewable electricity, have been extended from 

covering consumption in the transport sector only to also include industry, both as a  feedstock or as fuel. Also, 

a dedicated quantitative sub-target for RFNBOs has been introduced. And overall, the targets for 2030 have been 

increased in order to achieve the increased climate ambition of the European Union.  

Guarantees of Origin from renew able energy designed for consumer disclosure of reliable information  are 

geographically limited to Europe , plus eventually third countries once the European Union  will have concluded 

an agreement with on mutual recognition.  The potential relevance for Chil e and Latin America in general is 

subject to further developments in the future.  

Through RED II, suppliers of transport fuels have the obligation to increase the share of renewable energy in 

transport fuels over time. This can be accomplished by biofuels o r hydrogen and its derivatives. Fuel suppliers 

use certification by so -called Ɉvoluntary schemesɉ for demonstrating compliance with the obligation. These 

voluntary schemes still need to be recognized by the European Commission.   

Executive Summary:  International Certification 

Framework  
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Voluntary schemes cover the full chain of custody of transp orting the renewable fuel s from production to 

consum ption, certifying compliance with the criteria defined in RED II. Recently, the process of voluntary 

schemes applying for recognition under RED II has started. Until now, voluntary schemes only certify bi ofuels, 

but do not certify hydrogen and  its derivatives yet.  

CertifHy and CMS70 are two existing certification schemes in Europe for green hydrogen , focusing on energy 

and climate -related sustainability criteria for the time being . Others are restricted to  specific jurisdictions such 

as California, USA (Low Carbon Fuel Standard) or China (Hydrogen Standard). Furthermore, a number of 

standards and certification schemes are under development such as in Australia or the United Kingdom. A 

number of certificatio n schemes  exist , which are  not specifically targeting hydrogen  but could help to define 

sustainability criteria not included in legal requirements. Among these are voluntary schemes under RED II 

focusing on biofuels, and other relevant schemes such as the Forest Stewardship Council and Fairtrade. 

Voluntary schemes cover t he legal requirements defined in RED II, notably on greenhouse gas emissions, 

biodiversity aspects and further sustainability requirements. Furthermore, the schemes assessed here cover 

environmental aspects, notably soil, water and air protection, which re present indirect requirements of RED II, 

as well as socio-economic aspects such as benefits to local communities, land rights, labor conditions , etc. 

The hydrogen production and supply value chain consist of a number of individual elements from renewable 

electricity production over hydrogen production, conditioning or transformation into derivatives and national as 

well as international transport to reconversion of derivatives into hydrogen in the target country. Water supply 

to electrolysis as well as ener gy supply to conditioning or transformation of hydrogen into derivatives as well as 

to reconversion into hydrogen are further important value chain elements. Also, feedstock supply, notably 

nitrogen supply from air separation units to ammonia synthesis or carbon dioxide supply to methanol or synfuel 

synthesis, are relevant value chain elements. For certification, it is relevant to subdivide all steps of the value 

chain into installation and assembly on the one hand, and operation and maintenance on the othe r hand . An 

analysis was made of all elements of the hydrogen value chain in order to identify which of the sustainability 

criteria are relevant to the different elements of the value chain, and which of them are covered by which 

certification scheme.  

Certain certification criteria are relevant to many elements of the supply chain. A prominent example is the 

greenhouse gas balance, which covers the entire value chain in terms of operation and maintenance and  is key 

to ensure a positive climate impact . Other criteria are only relevant to individual value chain elements. 

Requirements for CO 2 supply are an obvious example of a criterion specific to a single element of the value 

chain. For many elements of the value chain, relevance may depend on the specific cir cumstances of individual 

projects and their characteristics. Soil protection may, as an example, only be relevant to solar PV plants or wind 

farms in specific situations.  On the other hand, t he relevance of some criteria defined in RED  II to certain 

elemen ts of the value chain requires further regulatory definition in the delegated act to be adopted by the 

European Commission in the near future.  

Many of the relevant sustainability criteria are not currently covered by hydrogen certification schemes such as 

water supply, social impact, community development, etc. This could imply a negative impact in the 

implementation and/or operation of green hydrogen  project s. While the requirements of RED  II include certain 

of these criteria, other criteria may only be covered by certification schemes on a voluntary basis. Where 

important criteria are not included in certification schemes , a necessity for developing a definition of Ɉgreen 

sustainable hydrogen ɉ may arise. As an alternative, governments in the exporting countries may consider 

defining regulatory requirements in view of such further criteria.  

Both , the overview of the relevance of criteria to the various elements of the value chain and the overview of the 

coverage of these relevant criteria by the certificat ion schemes analyzed here are intended to provide detailed 

and step -by-step guidance to developers of hydrogen and hydrogen derivatives production projects  for the 

successful design, installation and operation of such projects . Furthermore, the study provi des insights relevant 

to government institutions and certification schemes, and possibly to further stakeholders.  
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Based on th e analysis of the  sustainability criteria and certification levels identified for hydrogen  and 

its derivatives , a survey was conducted in order to create knowledge about concrete requirements 

and demands of potential and future off -takers of green hydrogen and derivatives with regards to 

sustainability, especially in Germany.  

To this end, an online survey has been conducted with off -takers in Germany in December 2021.  

83 companies from 19 sectors and sub -sectors, of which 12 energy intensive  sectors , were taken into account 

for identifying potential survey participants; of these, 47 companies were actually identified and invited to 

respond. 18 full responses have been received out of 47 invitees, representing a response rate of 38%.  The 

survey covers a broad range of sectors , most notably many energy intensive sectors (steel making, cement, glass, 

refineries and the chemical industry including , among others , methanol and ammonia production), which are a 

primary t arget for green hydrogen consumption according to the German national hydrogen strategy. It must  

be emphasized that the limited number of responses, which is due to the fact that off -takers for hydrogen or 

derivatives are small in number (although large in  terms of hydrogen and/ or derivatives consumption), does 

not allow for a statistical analysis. The results presented here should be understood as (qualitative) tendencies 

rather than as representative results based on statistical evidence.   

Of the 18 resp ondents, seven do not yet use hydrogen or derivatives, but plan to start doing so in the coming 

one to five years, while the remaining 11 already do today. Of the se eleven, 10 use hydrogen, 4 ammonia and 2 

methanol  in different combinations . Accordingly, m ost are in the feasibility study, pre -FEED (front-end-

engineering design) or FEED stage with only one investment decision already taken.  

Most respondents consider both own production of hydrogen (14 respondents) and purchase from third parties 

in the futur e (17 respondents) . Preferences for the geographic origin of future hydrogen or derivative 

consumption are rather limited. Some focus on Europe, while most do not exclude any geographical origins (12 

respondents).  Five respondents specifically mention Lati n America, and three Chile, as potential geographic 

origin of future hydrogen or derivative consumption , among other potential origins.  

The development of sustainability criteria, and more importantly the development of related legal requirements, 

is very dynamic. It is all the more important to understand the sustainability requirements (covered in this study), 

the off -taker preferences (as analyzed by this study), and the producer realities and challenges (as compiled by 

the recent H2Global -related market  consultation by the German Federal Ministry of Economic Affairs and 

Climate Action).  

With the interest in green hydrogen and derivatives having increased considerably over the recent past, this is a 

relatively new topic for off -takers, and even more so ar e green hydrogen sustainability aspects. While most 

respondents have already advanced towards concrete considerations related to sustainability criteria or  have 

even taken internal decisions or developed internal definitions, some are rather at an early st age of 

considerations. Energy intensive sectors are considerably more advanced in their considerations on average 

than other sectors in this survey.  

Respondents were asked to rank 24 sustainability criteria individually on a scale from 1 to 4: 1 Ɉunimportantɉ, 

2 Ɉrather unimportantɉ, 3 Ɉrather important ɉ, 4 Ɉvery important ɉ. Looking at individual responses across all 

sustainability criteria, the average ranking of individual responses spans a rather large range from 2.25 (close to 

2 Ɉrather unimportantɉ) to 3.83 (close to 4 Ɉvery importantɉ). Respondents thus seem to have overall 

appreciations of sustainability criteria that differ considerably. Furthermore, responses also differ in their 

variability between individual sustainability criteria; some display r ather limited variability between criteria, while 

others show higher levels of differentiation between criteria.  

As a general result, all 24 sustainability criteria covered here are ranked Ɉvery importantɉ or Ɉrather importantɉ 

by many respondents. This de monstrates a high level of acceptance among off -takers for broad sets of 

sustainability requirements. Nonetheless, there are some differences: Most notably, the RED  II requirements of 

additionality/ new installations, and temporal and geographic correlatio n, are controversial ɀ off -takers appear 

Executive Summary:  Survey German Off -Takers 
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to see some risk that the detailed definition of these requirements , through the delegated act according to RED 

II Art. 27(3), may hamper the dynamic development of the hydrogen sectors that politics and society aspire to 

become  a key enabler towards climate neutrality.  

The major groups of sustainability criteria received rankings as Ɉrather importantɉ or Ɉvery importantɉ by at least 

75% of all respondents: legally binding criteria; renewable primary energy (wind, so lar, ocean energy, 

hydropower, etc.); low greenhouse gas balance; other environmental aspects (biodiversity, soil, water, air); socio -

economic aspects; labor and safety.  

Social criteria  covering both local development issues (local infrastructure and deve lopment of services, 

improving the access to energy, local economic development and employment, local education and training) and 

social impacts criteria (Social ϥmpact Assessment, indigenous peoplesɅ rights, land rights) were ranked rather 

high by the res pondents. The local development criteria were ranked somewhat lower than the social impact 

criteria.  

Labor and safety criteria  (working conditions, work contracts, health,  and safety) were ranked high. It may be 

speculated that such criteria may be understood as being well -established in large groups of companies with 

international operations, which represent the vast majority of respondents.  

Environmental criteria  (protect ion and conservation of biodiversity and habitats , protection of soils, water 

quality, efficient use of water, air quality) are ranked highly in the detailed ranking. Although the small differences 

between the five criteria should not be understood as stat istically significant, one may nonetheless note that the 

ranking of efficient water use is the lowest of these five.  

RED II criteria relate to requirements of additionality as well as temporal and geographic correlation of 

renewable electricity consumptio n and hydrogen production. The debate at European level about these criteria 

is rather controversial, which seems to have led to a delay in the adoption of the above -mentioned delegated 

act by the European Commission, which was due by the end of 2021. This  debate seems to be reflected in the 

ranking of these criteria by the respondents to this survey: one quarter rank additionality as unimportant, while 

almost half of the respondents rank temporal and geographic correlation as unimportant. Several comments by 

the respondents indicate that these criteria may hamper or slow down the ramp -up of hydrogen technologies. 

Most respondents rank these criteria substantially lower in importance than they individually rank the other 

sustainability criteria on average.  

On the question ɈFrom which sources should CO2 for the synthesis of hydrogen derivatives originate?ɉ, 13 out of 

the 17 respondents who answered, selected direct air capture and unavoidable process emissions  (in the short -

term ). Fossil fuel sources and geoth ermal sources are supported by 30%; biogenic sources and sources that have 

already declared their CO 2 emissions under emissions trading schemes or others by more than 40%.  

Asked for the level at which sustainability criteria should be standardized, respond ents show a clear preference 

for a harmonization of sustainability criteria  at international level, most notably for a consistent calculation 

methodology for greenhouse gas balances. Nonetheless, harmonization at European Union level is also 

desirable for a number of respondents.  

The willingness to pay a premium for sustainability criteria that go beyond Ɉgreennessɉ of hydrogen and 

derivatives cannot be estimated; not even qualitatively; from this survey, as most respondents made no 

statement on this issue.  Possibly, the topic is still too new for companies to have a robust basis for such 

assessments. Nonetheless, more targeted research into this topic would be beneficial to all stakeholders.  

Comparing average rankings between the energy intensive sector res pondents and the other sector 

respondents shows rather little differences between the two groups. Slight differences can be noted in 

renewable primary energy, which is ranked somewhat lower by energy intensive sectors, and in additionality, 

which is ranked  higher compared to other sector respondents in this survey.  

In contrast, respondents representing todayɅs consumers of hydrogen and/ or derivatives rank a number of 

sustainability criteria differently than respondents representing future consumers . While todayɅs consumers 

rank renewable energies lower than future consumers, they rank legally binding criteria and other 

environmental criteria higher. For the other sustainability areas, rankings are comparable for both groups.  
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ϥn general, todayɅs consumers rank social criteria substantially higher than those representing future consumers. 

Only indigenous peoplesɅ rights are ranked high by both groups. The most pronounced difference is related to 

local education and training to which todayɅs consumers assign much higher importance than future consumers.  

Differences related to environmental criteria between todays and future consumers are small in general; the 

most notable difference is in efficient use of water, which is ranked more important by todayɅs consumers than 

by future consumers.  

While in general the ranking of RED  II criteria is low as described above, the differences between the two groups 

are large. TodayɅs consumers rank additionality much higher than future consumers, and also temporal and 

geographi c correlation, although somewhat less strongly.  

With respect to sources of CO 2, future consumers mention biogenic and geothermal CO 2 sources more often 

than current consumers, while they mention fossil sources and sources that have already declared their C O2 

emissions under emissions trading or other less often than current consumers.  

One possible explanation for these differences is that todayɅs consumers are in general more advanced in their 

considerations of sustainability criteria than future consumers  as shown by the responses . Also, todayɅs 

consumers have commercial insights into the hydrogen and derivatives value chains.  

More research to confirm the trends and tendencies identified in this study, to better explain differences 

between stakeholder group s, to provide more transparency to the future market of green hydrogen and 

derivatives, and to reduce risks of investment decisions would be beneficial to all stakeholders.  
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World -wide, a limited number of hydrogen certification schemes and standards are available or in an advanced 

status of development. Efforts are made internationally to harmonize requirements for renewable and low -

carbon hydrogen, and to harmonize methodologies for the calculation of the greenhouse gas balance.  

Certification schemes are systems for the  verification of defined standards related to  a certain product or service. 

These standards  set criteria that the product or service has to comply with , which may be based on  regulatory 

requirements or  contractual agreements.  

Certification schemes consist of two primary elements:  

1) The criteria  outli ning the specific certification requirements (the standard) and 

2) The framework  for carrying out the certification of conformity with the criteria; this includes the  

procedures to be followed for all necessary processes, the  audit methodology applied by cert ification 

bod ies to  certify the given product or service , the governance of the system, etc . 

As countries continually push for cleaner, renewable based energy systems in view of climate protection on the 

basis of the Paris Agreement , certification schemes assuring consumed energy is indeed derived from renewable 

sources are becom ing ever more important. Certification of  energy produced in an environmentally and socially 

sustainable way supports the growth of renewable energy business es becoming  ubiquitous e lement s of the 

future economy. Hydrogen and its derivatives may play a crucial role in the energy transition and h ence the 

certification of its clean and sustainable production and supply are the focus of  this report.  

In a recent study commissioned by the World Bank and carried out in close cooperation with the Ministry of 

Energy of Chile, hydrogen certification schemes have b een analyzed in detail  [1] . In another recent study 

commissioned by the UK Department for Business, Energy & Industrial Strategy, a comparison of hyd rogen 

certification schemes has been made, and options for a UK low carbon hydrogen standard have been developed 

and assessed [2] . We refer the reader  to th ese stud ies for finding details related to the different certification 

schemes and standards.  

It has to be emphasized  here  that none of the existing certification schemes at present allows complying with 

the criteria  required by European regulations. This is essentially because the requirements have been introduced 

in late 2018 and will be defined  for the first time in detail  in a delegated act by the European Commission, which 

was due by the end of 202 1. Certification schemes and standards will then have to be adjusted and developed 

further to comply with these requirements. The hydrogen regulations will be described in the n ext chapter.   

Types of certifications  

In general, certification schemes are either based on legal requirements, or not. In the European Union, the 

Renewable Energy Directive ( RED; see section RED II below ) is the legal basis for both Guarantees of Origin (see 

section  Guarantees of Origin and EN 16325 below ), and for sustainability certification s for legal target 

compliance (see section Sustainability certification for legal target compliance  below ). TÜV SÜD CMS70 is an 

example of a private industry standard that is not based on legal requirements (see section  TÜV SÜD CMS70 

below).  

Guarantees of Origin and EN 16325 

Article 19 of the Renewable Energy Directive (recast  ɀ RED II; see section RED II below ) constitutes the legal basis 

for Guarantees of Origin (GO) from renewable energy Ɉfor the purposes of demonstrating to final customers the 

share or quantity of energy from renewable sources in an energy supplier's energy mixɉ [3] . As such, GOs are 

designed for consumer disclosure of reliable information.  

GOs guarantee the origin of the energy, but do not include the supply of such energy to the consumer. In other 

word s, GOs claim that a certain amount of energy has been produced from specific sources of renewable energy; 

however, they do not claim that this amount of energy has been transported to the consumer to which this claim 

is addressed. GOs systems are thus base d on a Ɉbook & claimɉ system where the renewable quality and the 

physical energy supply are separated. The consumer thus contributes to renewable production but does not 

physically consume the renewable energy.   
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ɈMember States shall ensure that a guarantee of origin is issued in response to a request from a producer of 

energy from renewable sourcesɉ [4]  and that the same unit of energy from renewable sources is taken into 

account only once.  To do so, Ɉappropriate mechanisms to ensure that guarantees of origin are issued, 

transferred and cance lled electronically and are accurate, reliable and fraud -resistantɉ [5]  in compliance with 

CEN - EN 16325 shall be put in place. This explicit referen ce to the European standard CEN ɀ EN 16325 in RED II 

makes it legally binding for GO systems to comply with this standard. The current standard EN 16325 -2013 + A1-

2015 is limited to electricity and does not yet cover gaseous hydrocarbons, hydrogen as well as heating and 

cooling as required by RED II. It establishes the relevant terminology and definitions, requirements for 

registration, issuing, transferring and cancellation, while covering measuring methods and auditing procedures.  

Also, it will specify the requirements on the issuing bodies and on the auditing bodies. This standard will be 

suitable for certification purposes.  

 

The new standard EN 16325 is being developed by CEN/CLC/JTC 14 Working Group 5 ɈGuarantees of Origin 

related to energyɉ [6] . The timeline for this development work is not publicly available; it is thus unclear when 

this standard would be finalized and pu blished.  In the meantime, the European Energy Certification System 

(EECS) rules of the Association of Issuing Bodies (AIB)  [7]  should be used as a guideline.  Once the new standard 

EN 16325 is approved, GO schemes in Europe and EECS need to be adjusted accordingly. The European standard 

may also be applied internationally on a voluntary basis, where deemed appropriate.  

 

 
INFOBOX: Guarantees of Origin  

Guarantees of Origin (GO) are a tracking system for energy. GOs are standardized in the European standard 

EN 16325 in line with European legislation with the òaim to create a standardized transferable GO that can be used 

for mainly disclosure and also supporting labelling. A GO is an instrument for proving production of energy in a 

specific source of production.ó [EN 16325:2013+A1:2015] GOs are electronic documents which identi fy the source 

and method of production of a unit of energy  (1 MWh). GOs can be used for all uses of the energy ð e.g. renewable 

electricity GOs can be used for demonstrating the renewable nature of electricity used for producing hydrogen.  

In Europe, GOs are well-established for renewable electricity based on the Renewable Energy Directive (RED/ RED 

II) in the European Union Member States at national level. The national GO schemes coordinate their activities 

through the Association of Issuing Bodies (AIB). The purpose of the AIB is to develop, use and promote a 

standardized system of energy certification for all energy carriers: the European Energy Certificate System (EECS). 

EECS is based on structures and procedures which ensure the reliable operation of energy certificate schemes in 

Europe satisfying the criteria of objectivity, non discrimination, transparency and costs effectiveness. GOs are 

created, change owners and are eventually cancelled (or expire after a certain period) and thus made untransferable 

under EECS. 

Internationally, electricity GOs are established in many countries on a voluntary basis. 

Registration: For generating GOs, electricity producers must register with the national (or regional where countries 

are subdivided regionally) GO scheme based on the national (regional) requirements providing information about 

their production assets. 

Issuing: Electricity producers can receive GOs from their registered production assets from the nationally 

(regionally) appointed Issuing Body. Measurements of the electricity produced and of energy/ fuels used may only 

be taken by the body approved for that purpose nationally (regionally).  

Auditing: Information provided by electricity producers for the purpose of generating GOs, both related to the 

production assets and the production and potentially consumption of energy/ fuel, need to be audited by 

production auditors approved nationally (regionally).  
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The recognition of GOs is limit ed to the European Union plus  additional European countries. The recognition of 

GOs from third countries is possible based on strict requirements: ɈMember States (MS) shall not recognize  

guarantees of origin s issued by a third country except where the Unio n has concluded an agreement with that 

third country on mutual recognition of guarantees of origin issued in the Union and compatible guarantees of 

origin systems established in that third country, and only where there is direct import or export of energy. ɉ [8]  

No such agreement  

between the EU and a third country has been concluded since RED  II, where this requirement is defined, has 

been adopted in late 2018  [9] . 

In the Energy Community Contracting Parties, RED  I is currently applicable [9] . On this basis, all Contracting 

Parties have the legal basis in place for governing renewable electricity GOs, and have designated the competent 

bodies to manage the schemes. Full implementation of the system has already taken place in Serbia  with the 

Serbian GO registry having been connected to the AIB hub in November 2020 :  

ɈSerbia is the first Contracting Party to implement a functional GO system and become a full member of the AϥB. 

EMS AD Belgrade was assigned the role of the Issuing Body and Registry Operator for GOs. In order to comply 

with Article 15 of RES Directive 2009/28/EC, EMS cooperated with Grexel, a registry provider. Grexel designed 

the registry of GOs for Serbia compatible with EECS and the RES Directive. [Ɏ] Currently, Serbia  is able to trade 

with the AIB members. An agreement between the EU and Serbia might be needed after the RED II is transposed 

and implemented in all EU countries from July 2021 on in order to continue cross -border trade with the EU AIB 

members.ɉ [9]  Such agreement relates to the requirement of RED  II Article 19(11) mentioned above.  

In the area of hydrogen GOs, CertifHy has announced on 16 December 2020 to be working with Morocco on 

hydrogen  GOs harmonized with Europe: ɈOutside of EU boundaries, a collaboration is being set up with the 

Moroccan Ministry of Energy, Mines and Environment with the intent to experiment a pilot cross border GO 

transaction with  the European Union. The pilot with Morocco will be one of the learnings CertifHy will use in a 

working group on H 2 GOs which CertifHy will lead within the (Middle Eastern ɀ Northern African) MENA Hydrogen 

Alliance to work towards the region creating an H 2 GO scheme harmonized with Europe.ɉ 

Sustainability certification for legal target compliance   

Where specific obligations are legally defined for specific parties, certification is a typical instrument for ensuring 

target compliance. In the European Union, such an obligation is put on fuel suppliers providing fuels to the 

transport sector. RED  II requires the EU MSs to oblige fuel suppliers to increase the renewable share in transport 

fuels to reach a target of 14% in the European Union in 2030  [10] . Fuel suppliers use certification by so -called 

Ɉvoluntary schemesɉ, such as e.g. REDcert, RSB, ISCC, or others (see section  

Other sustainability certification schemes and international recommendations  below) , for demonstrating 

compliance with the obligation (see section RED II below for  more details). These voluntary schemes need to 

submit applications for being recognized by the European Commission.  

In contrast to GOs, voluntary schemes apply a mass balanc e approach to the chain of custody of transporting 

the fuel to the consumer. In ot her words, voluntary schemes certify the production and supply to the consumers 

according to specific criteria . More information on these two concepts of GOs versus supply certificates is 

provided in section RED II below . 

ISO standards  

International standards by the International Organization for Standardization (ISO) cover a wide range of topics.  

ISO Technical Committee (TC) 197 is specifically relevant for hydrogen, with the following standards currently in 

place: 

¶ Standards directly related to hydrogen production:  

o ISO/AWI TR 15916 Basic considerations for the safety of hydrogen systems  
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o ISO/AWI 22734-1 Hydrogen generators using water electrolysis Ɂ Industrial, commercial, and 

residential applications Ɂ Part 1: General requirements, test protocols and safety 

requirements  

o ISO/AWI TR 22734-2 Hydrogen generators using water electrolysis Ɂ Part 2: Testing guidance 

for performing electricity  grid service  

¶ Standards relevant to hydrogen production:  

o ISO/AWI 14687 Hydrogen fuel quality Ɂ Product specification  

o ISO/AWI 19884 Gaseous hydrogen Ɂ Cylinders and tubes for stationary storage  

¶ Standards not directly relevant for hydrogen production:  

o ISO/AWI 17268 Gaseous hydrogen land vehicle refueling  connection devices  

o ISO/AWI 19880-5 Gaseous hydrogen Ɂ Fueling stations Ɂ Part 5: Dispenser hoses and hose 

assemblies  

o ISO/CD 19880-6 Gaseous hydrogen Ɂ Fueling stations Ɂ Part 6: Fittings  

o ISO/AWI 19880-9 Gaseous hydrogen Ɂ Fueling stations Ɂ Part 9: Sampling for fuel quality 

analysis 

o ISO/AWI 19881 Gaseous hydrogen Ɂ Land vehicle fuel containers  

o ISO/AWI 19882 Gaseous hydrogen Ɂ Thermally activated pressure relief devices for 

compressed hydrogen vehicle fuel cont ainers  

o ISO/AWI 19885-1 Gaseous hydrogen Ɂ Fueling protocols for hydrogen -fueled  vehicles Ɂ Part 

1: Design and development process for fueling  protocols  

o ISO/AWI 19885-2 Gaseous hydrogen Ɂ Fueling protocols for hydrogen -fueled  vehicles Ɂ Part 

2: Definition o f communications between the vehicle and dispenser control systems  

o ISO/AWI 19885-3 Gaseous hydrogen Ɂ Fueling protocols for hydrogen -fueled  vehicles Ɂ Part 

3: High flow hydrogen fueling  protocols for heavy duty road vehicles  

o ISO/AWI 19887 Gaseous Hydrogen Ɂ Fuel system components for hydrogen fueled  vehicles 

Further TCs relevant to hydrogen include ISO/TC 22 Road vehicles, ISO/TC 58 Gas cylinders, and ISO/TC 158 

Analysis of Gases.  

The ISO standards listed above define technical and safety aspects, but are not directly related to sustainability 

aspects, which is the focus of this study. However, the following ISO standards , among others,  are of relevance 

in this regard:  

¶ ISO 14040:2006 Environmental management Ɂ Life cycle assessment Ɂ Principles and framework ; 

Amendment: AMD 1:2020  

¶ ISO 14044:2006/Amd 2:2020 Environmental management Ɂ Life cycle assessment Ɂ Requirements and 

guidelines Ɂ Amendment 2  

¶ ISO 14067:2018 Greenhouse gases Ɂ Carbon footprint of products Ɂ Requirements and guidelines for 

quantif ication  

¶ ISO/IEC 17065:2012 Conformity assessment Ɂ Requirements for bodies certifying products, processes 

and services  

¶ ISO 19011:2018 Guidelines for auditing management systems  

ISO 14044 and ISO 14067 are to be applied for calculating of the greenhouse gas footprint of hydrogen according 

to CertifHy. CMS70 lists ISO 14040 and ISO 14044 under sources and legal basis , and fulfills the requirements of 

ISO 17065 and ISO 19011. These two examples highlight that these ISO standards are an important basis for 
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certification schemes, which use these principles and requirements as a framework, and specify requirements 

and criteria in more detail.  

CertifHy  

CertifHy is a European certificatio n scheme specifically dedicated to hydrogen  (www.CertifHy.eu ). CertifHy has 

been developed with a wide -ranging number of stakeholders through a consensus -based approach and 

implemented over the past 6 years. Its devel opment continues, with phase 3 having started recently. CertifHy 

serves as a catalyst for establishing and implementing an EU -wide certificate scheme for Green & Low Carbon 

Hydrogen. The CertifHy Issuing Body has started operation in 2019 on a non -governme ntal basis, with a 

commercial roll -out having started recently, and as such the number of certifications is still limited. A CertifHy 

certificate discloses information on the hydrogen production plant (location, start date of operation, operator, 

subsidies  received, etc.), the energy source of the hydrogen, its time of production, greenhouse gas intensity 

(amount of CO 2 equivalent per unit of energy) and date of certificate  issuing.  For the time being, CertifHy is 

restricted geographically to Europe, both f or GO issuing and GO cancellation. However, a geographical extension 

in line with the geographical scope of GOs according to RED  II (see section Guarantees of Origin and EN 16325 

above) is foreseen to be established.  Auditing and certification is carried out by entities accepted by CertifHy on 

the basis of relevant expertise; so far, TÜV SÜD has been accepted by Certif Hy. 

So far, CertifHy has been issuing GO -type certificates only; however, in its current phase 3, CertifHy is extending 

its scope to create an EU -wide Certification Scheme that covers both GO-type certificates and sustainability 

certificates for legal targ et compliance  as defined in RED II articles 25 -30. This includes extending CertifHy to 

include both hydrogen and hydrogen derivatives such as ammonia, methanol, synfuels, etc. Renewable 

hydrogen and derivatives are defined as Ɉrenewable liquid and gaseous transport  fuels of non -biological originɉ 

(RFNBOs) in RED II. For certification, no differentiation is made between different types of RFNBOs, i.e. criteria 

and certification processes are the same for hydrogen and for derivatives. The criteria to be cover ed are those 

defined in RED II (see section RED II below). Additional voluntary criteria may be considered to be included in the 

future based on decisions of the CertifHy stakeholder platform.  

On the one hand, CertifHy certifies factual information about hydrogen production as listed above (including the 

GHG balance of hydrogen production), and on the other hand defines two labels , ɈGreen Hydrogenɉ based on 

renewable energy and ɈLow-carbon Hydrogenɉ based on fossil or nuclear energy. 

The criteria currently required by CertifHy for a GO -type certification a nd labelling as Green Hydrogen are:  

¶ The greenhouse gas balance of the production plant since registration with CertifHy or during the latest 

period of 12 months where data is available must not be higher than the benchmark defined as state -

of-the art steam  reforming of natural gas in large installations with a greenhouse gas footprint of 91 

gCO2eq/MJ (based on the lower calorific value);  

¶ The input energy for hydrogen production must  be renewable as defined by RED/ RED  II; 

¶ The greenhouse gas footprint of the  hydrogen production batch of maximum 12 months is equal to or 

lower than a specified limit. This limit will be defined based on requirements defined in RED  II. Until the 

time that these requirements have been clearly established, the specified limit is 36 .4 gCO2eq/MJ (based 

on the lower calorific value) which represents a reduction of 60% compared to the benchmark process. 0F

1 

For CertifHy Low -carbon Hydrogen the same requirements are valid with the exception that non -renewable 

energy input is accepted . 

 

 

 

1 The detailed requirements according to RED II will be defined in a delegated act by the European Commission, which was due by 

the end of 2021 (see section RED II below). 

http://www.certifhy.eu/
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For future CertifHy sustainability certificates for legal target compliance as defined in RED II articles 25 -30, the 

detailed criteria of RED  II to be defined in delegated acts  (which w ere due by the end of 2021 ) will be adopted by 

CertifHy (see section RED II below for more details ). 

 

TÜV SÜD CMS70 

TÜV SÜD of Germany established the private Green Hydrogen standard and c ertification system CMS70 in 2011,  

which  is currently under revision. It refers to German and European legislation (RED II) as well as to international 

standards and  can be applied worldwide.  However, it does not allow demonstrating compliance with legal 

requirements. Auditing and certification are carried out by TÜV SÜD but can in principle also be carried out by 

other entities . 

The standard offers two alternative scope options:  

1) Point of prod uction certification  

2) Point of use certification with a mass balancing approach (following RED II)  

The following hydrogen production pathways are covered by the standard:  

1. Electrolysis of water using electricity from renewable sources of energy  

2. Biomethane steam reforming  

3. Pyro-reforming of glycerin , where the glycerin  is a by-product of a biodiesel production 

plant/installation certified according to a voluntary scheme approved by the EU.  

4. Electrolysis of aqueous hydrogen chloride solutions (hydroc hloric acid) and aqueous sodium 

chloride solutions using electricity from renewable energy sources (chlor -alkali electrolysis; by -

product hydrogen)  

The standard covers mobile and stationary applications of hydrogen including storage (ɈPower-to -Gasɉ), injection 

into the gas grid, use as feedstock and/or for chemical purposes.  

The criteria for compliance with CMS70 depend on a number of factors, and are as follows:  

¶ Green hydrogen used in the transport sector and not generated by electrolysis must have a green house -

gas reduction potential of at least 60 per cent compared to the currently valid reference value of fossil 

fuels defined in RED II. If the plant/installation for hydrogen production was placed into service before 

31 December 2016, the reduction potent ial is reduced to at least 50 per cent. According to RED II, the 

reference value for fossil fuels is 94 g CO 2eq/MJ at present.  

¶ Green hydrogen not used as a fuel in the transport sector and not generated by electrolysis must have 

a greenhouse -gas reduction potential of at least 60 per cent compared to conventional hydrogen. If the 

plant/installation for hydrogen production was placed into service before 31 December 2016, the 

reduction potential is reduced to at least 50 per cent. The reference value for conv entional hydrogen is 

currently 89.7 g CO 2eq/MJ. 

¶ Depending on its later use (transport or other applications), green hydrogen generated by electrolysis 

of water or aqueous hydrogen chloride solutions (hydrochloric acid) and aqueous sodium chloride 

solutions  shall have a GHG reduction potential of at least 75 per cent compared to the currently valid 

reference value of fossil fuels or compared to conventional hydrogen.  

¶ ϥn case of purely book & claim certification without the ɈMass-balanced Deliveryɉ module (Certificate 

Model), transport emissions need not to be considered in GHG accounting. However, the minimum 

values of GHG reduction potential are increased (see standard for details).  

¶ The energy input for hydrogen production must be 100% renewable.  Evidence of  the use of electricity 

from renewable energy sources must be provided through the cancellation of GOs, unless evidence can 

be furnished that electricity is generated and consumed on site without the use of the public grid.  

¶ The standard provides three options for providing proof of additionality of the electricity input:  
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o Option 1: New renewables requirement : At least 30 per cent of the renewable energy must 

come from new plants/installations which, at the time of initial certification, had not been 

placed into service more than 36 months previously.  

o Option 2: Development funds / fund model : at least 0.2 eurocent per kWh used in the 

generation of green electricity must be paid into a development fund used to support projects 

that are aimed at the expansio n and/or integration of energy from renewable sources into the 

energy market.  

o Option 3: Technology mix : the following minimum shares apply for the first year of accounting:  

o Hydropower under 2 MW: 15%, or  

o Wind power: 30%, or  

o Solar energy, geothermal energy,  biomass, biogas / biomethane from 

plants/installations each under 2 MWel: 5%.  

 

TÜV Rheinland 

Furthermore, TÜV Rheinland of Germany has announced on 13 July 2021 that it offers certification services 

related to hydrogen based on proprietary labels on the one hand, and also covering a check of compliance with 

RED II requirements on the other hand  [11] . For the time being, no further information is p ublicly available.  

Other hydrogen certification schemes and developments  

In two recent studies, hydrogen certification schemes have been analyzed and compared in detail  [1]  [2] . We 

refer the reader to these studies for finding details related to the different  certification schemes and standards.  

In addition to the two certification schemes described above, further schemes and standards exist and are under 

development, such as:  

¶ Low Carbon Fuel Standard, California, USA  (established 2011; hydrogen certified since 2015) [12]  

¶ Hydrogen Standard, China  (established 2020)  [13]  

¶ Hydrogen Guarantee of Origin certification scheme, Australia (discussion paper of 2021 by the 

Australian Government, Department of Industry, Science, Energy and Resources; public consultation 

carried out until 6 August 2021)  [14]  

¶ Low carbon hydrogen standard, United Kingdom (in public consultation)  [15]   

The International Partnership for Hydrogen and Fuel Cells in the Economy (IPHE), established in 2003, has the 

mission to facilitate and accelerate the transition to clean and efficient energy  and mobility systems using 

hydrogen and fuel cell technologies across applications and sectors. In October 2019, IPHE established a 

Hydrogen Production Analysis Task Force (H2PA TF) addressing the need for a consistent framework and 

methodology in assessi ng hydrogen production technologies from diverse sources. The Terms of Reference for 

this Task Force include developing a report describing the methodology to assess the emissions of hydrogen 

production, which should be finalized in 2021.  The objective of the work is to come to a non -binding consensus 

on the methodology among the participating countries 1F

2.  

 

 

 

2 These include Australia, Canada, Costa Rica, European Commission, France, Germany, Japan, Korea, Netherlands, Norway, South 

Africa, United Kingdom, United States. 
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Other pertinent certification schemes  

Other  certification schemes that are not specifically related to hydrogen may nonetheless be applied in 

certain processes in the value chain of production and export/import of green hydrogen and its derivatives to 

certify its sustainability, or they may include  criteria that could be suitable for hydrogen sustainability 

certification.  

In addition, a number of international standards refer to the securing of social acceptance for energy projects 

through measures of public participation and a Just Transition  (Worldbank , UN, OECD, IFC, GRI, among others) . 

These standards formulate an established minimum requirement for large -scale projects, as is the case with 

hydrogen projects , but cannot be analyzed  in detail here. 2F

3 

In this section, selected certification sc hemes are assessed in view of criteria suitable for hydrogen sustainability 

certification. It is not the intention here to provide a comprehensive overview, but to assess selected schemes 

for potentially suitable criteria and approaches in view of hydrogen  and derivatives offtake in Europe.   

For the analysis of the study, those certifications schemes that could include Green Hydrogen or its derivates in 

the future or those that currently include it in a limited way (RFNBOs) were selected. In this sense, the  CERA4in1 

that could consider H2 as a raw material, the voluntary schemes under RED II that focus  on biofuels and those 

certifications that could be interesting for Chile because they are already applied to other industries are selected.  

The reviewed schemes are summarized and compared at the end of this section to give clarity to the 

environmental and social/economic sustainability aspects that each scheme encompasses . The specific criteria 

that were addressed are displayed in Table 1.  

Table 1 Environmental and Social/Economic  criteria  considered from other pertinent certifications  

Criteria  Sub-Criteria  

Biodiversity conservation  Biodiversity  

Natural habitats, ecosystems  

High conservation value areas  

Soil conservation  Soil protection  

Residues, wastes 

Waste management  

Sustainable water  Water rights  

Water quality  

Water management, conservation  

Efficient use of water  

Air quality  Air pollution  

Community development  Local infrastructure  and services  development 3F

4  

Increase in energy access 4F

5  

Local economic development 5F

6/employment  

Local professional skills training 6F

7 and Education  

 

 

 

3 An overview and description of these national and international standards is offered, for example, by GIZ Chileõs study òGu²a Cierre de 

centrales t®rmicas a carb·n: recomendaciones y buenas pr§cticas para el involucramiento de actorsó, p. 13ff (https://4echile-

datastore.s3.eu-central-1.amazonaws.com/wp-content/uploads/2021/03/07144135/Cierre-de-centrales-termicas-a-carbon-

recomendaciones-y-buenas-practicas.pdf). 
4For instance, schools, health, water & sanitation, roads & transportation, among others. 
5 For instance, through electrification infrastructure/connections, energy services at household or community-level, among others.  
6 For instance, through shared ownership, preferential rates & discounts, recurring payments to local government & community, among 

others.    
7 For instance, through skills & training, programs, scholarships, among others.  

https://4echile-datastore.s3.eu-central-1.amazonaws.com/wp-content/uploads/2021/03/07144135/Cierre-de-centrales-termicas-a-carbon-recomendaciones-y-buenas-practicas.pdf
https://4echile-datastore.s3.eu-central-1.amazonaws.com/wp-content/uploads/2021/03/07144135/Cierre-de-centrales-termicas-a-carbon-recomendaciones-y-buenas-practicas.pdf
https://4echile-datastore.s3.eu-central-1.amazonaws.com/wp-content/uploads/2021/03/07144135/Cierre-de-centrales-termicas-a-carbon-recomendaciones-y-buenas-practicas.pdf
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Social impact  Social impact assessment 7F

8 

Indigenous peoples Ʌ rights  

Land rights issues  

Labor & safety  Working conditions  

Contracts  

Health and safety  

 

CERA4in1 

The standard CERA 4in1 has been  developed since 2015 and represents a standardized certification scheme that 

targets environmental, social and economic sustainability . It was initially created within the DMT - GROUP of 

Germany , before a formal project consortium was formed together with TÜV NORD CERT of Germa ny in 2017.  

The DMT GROUP is a company for engineering and consulting services. Its main focus is on plant & process 

engineering, infrastructure & construction and raw materials. DMT is part of the TÜV NORD GROUP.  

CERA4in1 covers the extraction, processing , trading and manufacture of raw materials, comprising minerals and 

chemical elements , and is applicable worldwide.  The CERA 4in1 certification system was developed within an EIT 

RawMaterials -funded project  [16]  by a consortium of companies and universities, supported by an international 

advisory board drawn from European representatives and industry.  

The sustainability topics with related subjects u nderlying the CERA 4in1 certification system are based on the 

Sustainable Development Goals ( SDG) of UN Agenda 2030 and ϥSO 26000 ɈGuidance on social responsibilityɉ.  

In order to cover the entire value chain, CERA 4in1 created  four different standards tha t address different 

aspects:  

The CERA 4in1 Readiness Standard (CRS) governs the objectives for evaluation of a deposit in terms of social and 

environmental subjects during the exploration process.  

The CERA 4in1 Performance Standard (CPS) refers to a prod uction facility or a group of production facilities and 

includes the mining, processing and refining operations.  

The CERA 4in1 Chain of Custody Standard (CCS) refers to the product and lays down criteria for ensuring the 

complete traceability of responsib ly extracted raw materials and traded commodities.  

The CERA 4in1 Final Product Standard (CFS) certifies an end product that consists of raw materials that have 

been sourced and traded in accordance with sustainability considerations.  The sustainability cr iteria used vary 

according to the respective product and its requirements.  

Depending on the object of the certification and the individual conditions of the applying organization , a 

combination of the four  standards and criteria mentioned are required for certification.  

All Standards build on each other, whereas the Performance Standard  represents the first published standard 

according to CERA 4in1.  

The concrete scope of the Performance Standard covers three so -called Ɉtopicsɉ: 1. Corporate Governance; 2. 

Social Responsibility; 3. Environmental Responsibility . Each topic is then subdivided into so-called Ɉthemesɉ, 

twelve in total, which define a task  or organizational section within a particular topic with reference to 

responsible mining and sustainability.  

 

 

 

 

8 Despite the fact that the criteria Indigenous people´s rights and Land rights issues are included in a social impact assessment, because 

of the relevance of these criteria for the country, they are presented separately in order to highlight them. 
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Table 2 CERA 4in1 structure of certification topics and themes  

Topic Theme 

1 Corporate Governance  1.1 Legal compliance  

1.2 Best available practice  

1.3 Business integrity  

1.4 Stakeholder involvement  

1.5 Supply chain due diligence  

2 Social Responsibility  2.1 Human and community targets  

2.2 Labor  conditions  

2.3 Occupational health and safety  

2.4 Safety and security  

3. Environmental Responsibility  3.1 Emissions and waste  

3.2 Resources and efficiency  

3.3 Biodiversity and mine closure  

 

The themes  in turn cover 43 criteria, so -called Ɉkey aspectsɉ. Those key aspects define  what organizations  need 

to address or to cover in their process of certification.   

Regarding the concrete  implementation of a standard on site, the key aspects are translated into their  respective 

Ɉimplementation details ɉ. An Implementation Details document is available for each of the four CERA 4in1 

standards. The structure and systemat ics of these Implementation Details follow their respective standard. The 

Implementation Details contain further information, notes and explanatory texts to the rules and requirements 

included in the standards. These details lay out how an organization  seeking to be certified needs to implement 

the standard criteria and are specific to a raw material and to the needs and scope of the particular value chain 

actor. The Implementation Details are managed within the CERA 4in1 database. The database software 

generates an individual document with the specific Implementation Details for each certification depending on 

the input information, for example raw material, country, extraction method and processing step(s).  This 

internal database  is, however,  not publicly  available . In order to define  which implementation details an 

organization  has to fulfil, an auditor examines and assesses the conditions and requirements on site resulting 

in an auditor checklist. Th is checklist is then reviewed by CERA 4in1 , and needs to be approved  by CERA 4in1.  

The contracted auditors and certification bodies have to be recognized  by CERA 4in1. For the time being , the list 

of recognized  auditors  and certification bodies is not publicly available , but this is to change once the first 

currently ongoing pilot  certification projects are completed  and the official CERA 4in1 entity is established.  

Complementing the requirements described above , CERA 4in1 developed their so-called ɈCAMD-Systemɉ: 

Commitment (C), Assessment (A), Monitoring (M) and Disclosure (D) . The CAMD-System is based on the OECD's 

5-Step Management Approach  [17]  and the ɈPlan-Do-Check-Actɉ (PDAC) approach of the ISO quality 

management standards. This CAMD system is buil t as a modular system, with  the four different steps build ing 

on each other. It describes the procedure to be followed at all times during implementation  of the Performance 

Standard.  

For now , CERA 4in1 is not fully established or market ready, but is still in the pilot phase, running four different 

pilot projects in the Democratic Republic of the Congo , China, Portugal and Norway. The pilot project in Congo 

is the most advanced of the four pi lot project s.  
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With regard to the target group of companies and organizations , the CERA 4in1 standard primarily targets four 

sectors: automotive , investment, insurance and mining. As an example,  CERA 4in1 is implementing the pilot 

project in Congo togethe r with V olkswagen, as the topic of mining resources  related to the further development 

of battery -electri c vehicles will play a major role for OEMs. Banks on the other hand may be interested  in the 

aspect of evaluation before financing a project, as it cov ers the social, environmental but also economic 

responsibility of a project. This especially relates to the CERA 4in1 Readiness Standard.  

When finally operat ional , the CERA 4in1 standards , currently led by the DMT  GROUP, are planned to be held by 

an independent body (CERA 4in1 Entity ), which will be the responsible actor for the standard and will be designed 

as a non-profit organization .  

The DMT GROUP and TÜV NORD CERT are already considering including  the production of hydrogen  into CERA 

4in1  in the future, once the system is fully established. Therefore, it may be important to consider the criteria of 

CERA 4in1 and their further development, as this might create a certification system for hydrogen that does not 

exclusively consider technical requirements , production method  and the energy and climate  impacts related to 

them , but also social sustainability , additional environmental aspects as well as corporate governance issues . 

Voluntary schemes under RED II  

There are several certifications that take into consideration additional sustainability aspects such as soil, water, 

air protection and social criteria. These certifications schemes are private;  however, the European Commission 

may recognize them. The Europ ean Commission had recognized a number of voluntary schemes under RED, 

but has so far not recognized voluntary schemes under the Recast Renewable Energy Directive  (EU) 2018/2001. 

The Commission has made a preliminary positive assessment of the following voluntary schemes:  

2BSvs, Better Biomass, Bonsucro EU, ISCC EU, KZR INiG, REDcert, Red Tractor, RSB EU RED, RTRS EU RED, SQC, 

TASCC, UFAS and SURE. 

The voluntary certification schemes preliminar ily approved by the Commission that include the broadest scope 

of  sustainability and social criteria relevant to the study are described below. The study  focuses on these selected 

voluntary  schemes in order to discuss potentially relevant aspects  and criteria for hydrogen certification without 

having the ambition to assess all existing certification schemes in detail. According to the  assessment, RSB covers 

the broadest scope of criteria, while REDcert covers the minimum requirements defined by RED (RED  II in the 

future).  Furthermore, the selected voluntary schemes cover different types of bioenergy, while other voluntary 

schemes focus  on selected crops, e.g. Bonsucro (sugar cane) or RTRS (soy). Finally, the selected voluntary 

schemes operate internationally, while other voluntary schemes have geographical limitations, e.g. Red Tractor  

(UK).  

These voluntary schemes are focusing on  biof uels for the time being following the requirements of RED. 

However, some have already taken up hydrogen, or more generally RFNBOs, to a limited extent. The demanding 

requirements of RED  II are not implemented , however .  

One example is RSB, which includes R FNBOs based on their first introduction into RED  I in 2015 without the 

demanding requirements of RED  II. However, the RSB Standard for Advanced Fuels covering RFNBOs is not 

applicable for certifications under RED  II. The RSB list of eligible renewable fuel s of non -biological origin covers 

hydrogen, synthesis gas, and synthetic liquid fuels. The requirements are to Ɉdemonstrate that only renewable 

electricity is used for the production of renewable fuelsɉ, to avoid double counting of input electricity by providing 

Guarantees of Origin in the European Union, or by other means in other geographies, and by considering all 

greenhouse gases over the full supply chain from production of renewable electricity up to hydrogen end use  

[18] . 

Another example is ISCC ɀ the ISCC EU scheme under RED II does not include hydrogen/RFNBOs, but under the 

ISCC plus scheme not related to RED  II, renewable feedstocks covering materials of no n-biological origin (which 

includes hydrogen) can be certified. The requirements to be fulfilled are limited focusing on the renewable origin: 

ɈThe renewability of electricity can be proven via renewable energy obligations, renewable power purchase 

agreeme nts (PPAs) or via a direct connection/ link of the processing unit with the respective unit producing 

renewable electricity .ɉ [19]    

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv:OJ.L_.2018.328.01.0082.01.ENG&toc=OJ:L:2018:328:TOC
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Also, REDcert mentions hydrogen . The REDcert EU and REDcert DE schemes under RED II do not include 

hydrogen/RFNBOs, but under the REDcert² scheme for biomass -balanced products in the chemical industry not 

related to RED ϥϥ, hydrogen is included in Ɉbiomassɉ, which Ɉcan also include hydrogen, for example, as long as it 

comes from electrolysis using electricity from renewable energy sources.ɉ [20]  

Currently, the voluntary schemes  under RED II are in the process of adapting to the new requirements of RED  II 

related to biofuels. In the future, some of them may enlarge their scope to hydrogen , or more generally RFNBOs 

as defined in RED II. For that purpose, the delega ted acts defining the detailed requirements for RFNBOs still 

need to be adopted (see section RED II below). In such a perspective, it is appropriate to analyze these voluntary 

schemes in this study, notably with respect to criteria not specifically targeting biofuels, but potentially applicable 

to hydrogen or RFNBOs as well.  

RSB 

The Roundtable on Sustainable Biomaterials ( RSB) Principles & Criteria [21]  describe how to produce biomass, 

biofuels and biomaterials in an environmentally, socially and economically responsible way.  

The RSB Principles are general tenets of sustainable production and processing, while the RSB Criteria describe 

the conditions to be met to achieve these tenets, either immediately (minimum requirements) or over time (i.e. 

three years - progress requirements).  

The RSB Principles & Criteria presented in the table below are complemented by a set of standards, procedures 

and guidance documents, which constitute the RSB Standard.  

The RSB Standard for Advanced Fuels [18]  describes the requirements for the production of advanced fuels, 

including Renewable liquid and gaseous fuels of non -biological origin 8F

9 and apply to any operation and operator 

using renewable ele ctricity for the purpose of producing advanced fuels. With the exception of Principle 6 and 

8, the RSB Principles & Criteria [21]  and related documents shall apply to any processing facility 9F

10. For renewable 

fuels of non -biological origin, RSB establish as a pathway -specific requirements:  

1. The operator shall not use on -product claims that refer to biofuels or biomaterials.  

2. Operators shall demon strate that only renewable electricity is used for the production of renewable 

fuels.  

3. Operators shall demonstrate that the risk of double booking of the renewable electricity is avoided. In 

the EU, GO shall be provided for the total electricity consumption  of the fuel production.  

4. The operator shall provide evidence that for compliance with Principle 3, the following the following 

greenhouse gas emissions are considered: emissions from the production of the electricity, emissions 

from the production of the fuel, compression of the gas, transport from the production of the fuel up 

to the fuel station/final distributor (including grid losses).  

The Principles and criteria established by the RSB are as in the following table : 

 

 

 

 

9 Liquid or gaseous fuels other tan biofuels whose energy content comes from renewable energy sources other than biomass. 

Hydrogen, Synthetic gas and Synthetic liquid fuel are considered like eligible renewable fuel of non-biological origin.   
10 Operators only conducting mechanical processing are not considering a processing facility.  
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Table 3 RSB Principles and Criteria   

Principle  Criteria  

1. Legality Operations shall comply with all applicable laws and regulations of 

the country in which the operation occurs and with relevant 

international laws and agreements  

2. Planning, Monitoring & Continuous 

Improvement  

Operations shall undertake an impact assessment process to assess 

impacts and risks and ensure sustainability through the 

development of effective and efficient implementation, mitigation, 

monito ring and evaluation plans.  

Free, Prior & Informed Consent (FPIC) shall form the basis for the 

process to be followed during all stakeholder consultation, which 

shall be gender sensitive and result in consensus -driven negotiated 

agreements.  The impact assessment facilitator shall invite all locally 

affected stakeholders, local leaders, representatives of community 

and indigenous peopleɅs groups and all relevant stakeholders to 

participate in the consultative process.  

Operators shall imple ment and maintain a transparent and easily 

accessible grievance mechanism for directly affected local 

communities.  

Biofuel operators shall make adequate resources available to ensure 

compliance with the RSB Standard.  

3. Greenhouse Gas Emissions  Biofuels shall meet all applicable GHG reduction requirements set by 

national and/or regional and/or local regulations.  

Lifecycle GHG emissions of biofuel shall be calculated by using 

system boundaries from Well to Wheel, including GHG emissions 

from lan d-use change, including, but not limited to above and below -

ground carbon stock changes and incentivizing  the use of co -

products, residues and waste in such a way that the lifecycle GHG 

emissions of the biofuel are reduced.  

Biofuels shall have on average  50% lower lifecycle greenhouse gas 

emissions relative to the fossil -fuel baseline (60% for new 

installations) 10F

11.  

4. Human and Labor  Rights Workers shall enjoy freedom of association, the right to organize , 

and the right to bargain collectively.  

 

 

 

11 RSB does not establish a percentage for Hydrogen (or Renewable fuels of non-biological origin) but establish that operator s shall 

provide evidence for compliance with Principle 3. RED II requires a 70% reduction for RFNBOs (which includes H2); however, the 

benchmark is not defined yet, from which the 70% reduction are to be achieved (see section òRED IIó).  
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No slave labor  or forced labor  shall occur. The participating operator 

shall not be engaged in or support the use of forced, compulsory, 

bonded, trafficked or otherwise in -voluntary labor  as defined in ILO 

Convention 29.  

No child labor  shall occur, except on family farms and then only when 

work does not interfere with the childɅs schooling and does not put 

his or her health at risk.  

Workers shall be free of discrimination of any kind, whether in 

employment or opportunity, with respec t to gender, age, wages, 

working conditions, and social benefits.  

WorkersɅ wages and working conditions shall respect all applicable 

laws and international conventions, as well as all relevant collective 

agreements. Where a government -regulated minimum wage is in 

place in a given country and applies to the specific industry sector, 

this shall be observed. Where a minimum wage is absent, the wage 

paid for a particular activity shall be negotiated and agreed on an 

annual basis with the worker. Men and women shall receive equal 

remuneration for work of equal value.  

Conditions of occupational safety and health for workers shall follow 

internationally recognized  standards  

Operators shall implement a mechanism to ensure the huma n rights 

and labor  rights outlined in this principle apply equally when labor  is 

contracted through third parties.  

Operators shall implement and maintain a transparent and easily 

accessible grievance mechanism, open for all workers and 

contracted workers  

5. Rural and Social Development 11F

12 In regions of poverty, the socio -economic status of local stakeholders 

impacted by the operations shall be improved. 12F

13 The minimum 

requirements established RSB to measure the local be nefits a re 

presented in Table 4. 

In regions of poverty, special measures that benefit and encourage 

the participation of women, youth, indigenous communities and the 

vulnerable in the operations shall be designed and implemented.  

 

 

 

12 Examples of possible measures for social and rural development enhancement are provided in RSB Rural and Social Development 

Guidelines [22]. 
13 The RSB has set national-level thresholds for Regions of Poverty based on the United Nations Human Development Indicators. If 

the country is listed at the inequality -adjusted human development index (IHDI), the threshold is 0.59. If no data is available, the 

Human Development Index (HDI) may be used with the threshold 0.74. Both indices can be accessed via the UNDP Human 

Development Indicators World Map. According to the 2019 Human Development Report, Chile´s IHDI corresponds to 0.709. 

http://hdr.undp.org/en/indic ators/138806 
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6. Local Food Security  Operations shall assess risks to food security in the region and 

locality and shall mitigate any negative  impacts  that result from their 

operations.  

In food insecure regions, operations shall enhance the local food 

security of the directly affected stakeholders.  The criteria  only apply 

for crops as a feedstock , in case of land with no crop value, it does 

not apply as a threat to the food supply.  

7. Conservation  Conservation values of local, regional or global importance within the 

potential or existing area of operation shall be maintained or 

enhanced  

Ecosystem functions and services that are directly affected by the 

operation shall be maintained or enhanced  

Operations shall protect, restore or create buffer zones 13F

14. 

Ecological corridors shall be protected, restored or created to 

minimize  fragmentation of habitats  

Operations shall prevent invasive species from invading areas 

outside the operation site  

8. Soil Operators shall implement practices to maintain or enhance soilɅs 

physical, chemical, and biological conditions.  

9. Water  Operations shall respect the existing water rights of local and 

indigenous  communities  

Operations shall include a water management plan which aims to 

use water efficiently and to maintain or enhance the quality of the 

water resources that are used for the operations  

Operations shall not contribute to the depletion of surface or 

groundwater resources beyond replenishment capacities  

Operations shall contribute to the enhancement or maintaining of 

the quality of the surface 14F

15 and groundwater  resources 15F

16 

 

 

 

14 RSB define Buffer zones as small areas or strips of land in permanent vegetation, designed to intercept pollutants and manage 

other environmental concerns. Buffer Zones include the regions near the border of an area which is protected or managed for 

conservation, transition zones between areas managed for different objectives (including e.g. riparian buffer zones between rivers 

and production areas), or areas on the edge of protected areas that have land use controls and allow only activities compatible with 

protection. of the core area, such as research, environmental education, recreation, and tourism. Buffers include: riparian buffers, filter 

strips, grassed waterways, shelterbelts, windbreaks, living snow fences, contour grass strips, crosswind trap strips, shallow water areas 

for wildlife, field borders, alley cropping, herbaceous wind barriers, and vegetative barriers [23]. 
15 RSB defined Surface water as all waters on Surface of the Earth found in rivers, streams, ponds, lakes, marshes, wetlands, ice and 

snow, and transitional, coastal and marine waters. 
16 In Chile the quality of the brine discharged into the sea must comply with Table 5 of the DS 90. In addition, Directmar establishes 

criteria and secondary environmental quality standards for brine in view of the lack of criteria established by the Chilean law [24]. 
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10. Air Quality  Air pollution emission sources from the operations shall be 

identified, and air pollutant emissions minimi zed through an air 

management plan  

Operations shall avoid and, where possible, eliminate open -air 

burning of residues, wastes or by -products, or open air burning to 

clear the land  

11. Use of Technology, Inputs, and 

Management of waste  

Information on the use of technologies in operations shall be fully 

available, unless limited by national law or international agreements 

on intellectual property  

The technologies use d in operations including genetically modified 

plants, micro -organisms, and algae, shall minimize  the risk of 

damages to environment and people, and improve environmental 

and/or social performance over the long term  

Micro -organisms used in operations which may represent a risk to 

the environment or people shall be adequately contained to prevent 

release into the environment  

Good practices shall be implemented for the storage, handling, use, 

and disposal of biofuels, fertilizers  and chemica ls 

Residues, wastes and byproducts from feed -stock processing and 

biofuel or biomaterial production units shall be managed such that 

soil, water and airɅs physical, chemical, and biological conditions are 

not damaged  

12. Land Rights Existing land rights and land -use rights, both formal and informal, 

shall be assessed, documented, and established. The right to use 

land for the operations shall be established only when these rights 

are determined  

Free, Prior, and Informed Consent shall form the bas is for all 

negotiated agreements for any compensation, acquisition, or 

voluntary relinquishment of rights by land users or owners for 

operations  

 

For RSB certification compliance is verified by RSB -accredited certification bodies at the level of criteria and 

minimum/progress requirements. There are several minimum requirements established by the RSB . The 

following requirements  may be highlighted as they could be of specific relevance to hydrogen certification in 

Chile.  

Table 4 Outstanding minimum requirements of R SB for operation in Chile  

Principle  Minimum Requirements  

Legality 

 

The operator shall implement and maintain a system for ensuring that all relevant 

laws and regulations are complied with, which includes (among others) a system that 

ensure that all forms of bribery, conflicts of business interest and fraudulent practices 

are prohibited, including a written policy by the management and appropriate staff 

training.  



Requirements for the production and export of Green -sustainable hydrogen                                                                                 |  29 

 

 

Planning, Monitoring 

and Continuous 

Improvement  

 

The impact assessment facilitator shall invite all locally affected  stakeholders, local 

leaders, representatives of community and indigenous people groups and all relevant 

stakeholders to participate in the consultative process.  

The Dispute  resolution mechanism shall be based on negotiation between affected 

parties and decision  shall be made on consensus.  

Rural and Social 

Development  

 

Where the socioeconomic baseline survey undertaken during the social impact 

assessment process in accordance with the Social Impact Assessment Guidelines 

(RSB-GUI-01-005-01) identifies an excess of unemployed or underemployed labor  in 

the locality of the o perations, operations shall optimize  the job -creation potential.   

Measured improvements in the social and economic indicators as set against the 

baseline survey carried out under the social impact assessment process shall be 

targeted for review every thre e years. 

At least one measure to significantly optimize  the benefits to local stakeholders  shall 

be implemented within a three -year period of the start of the operations, for instance:   

a) Creation of year -round and/or long -term jobs  

b) The establishment o f governance structures that support empowerment of small -

scale farmers and rural communities such as co -operatives and micro -credit schemes   

c) Use of the locally produced bioenergy  to provide modern energy services to local 

poor communities  

d) Sharehold ing options, local ownership, joint ventures,  and partnerships with the 

local communities . 

e) Social benefits for the local community such as the building or servicing of clinics, 

homes, hospitals and schools  

Water  

 

The use of water for the operation sha ll not be at the expense the same water 

source(s) for Subsistence. 

The operator shall assess the potential impacts of the operations on water availability 

within the local community and ecosystems during the screening exercise of the 

impact assessment proc ess and mitigate any negative impacts.  

Air Quality  

 

The operator shall investigate and, whenever possible in the local context, implement 

Best Available Technology (BAT) to reduce air pollution, appropriate to the scale and 

intensity of operation.  

 

ISCC 

The objective of the International Sustainability and Carbon Certification System (ISCC)  [25]  is to contribute to 

the sustainable cultivation, processing , and use of different types of biomass and their products. The ISCC 202 

document Ɉsustainability requirementsɉ comprises six sustainability principles, which are presented below: 



Requirements for the production and export of Green -sustainable hydrogen                                                                                 |  30 

 

 

Table 5 ISCC Principles and criteria  

Principle  Description  Criteria  

1. Protection of Land with 

High Biodiversity Value or 

High Carbon Stock  

The objective of ISCC is to protect 

areas which are biodiverse or rich in 

carbon, which serve the protection of 

threatened or vulnerable species, or 

which have other ecological or cultural 

importance. Furthermore, high 

conservation value (HCV) areas shall be 

protected.  

1.1 Biomass is not produced on land 

with high biodiversity value  

1.2 Biomass is not produced on land 

with hig h carbon stock  

1.3 Biomass is not produced on 

peatland  

2. Environmentally 

Responsible Production to 

Protect Soil, Water and Air  

Compliance with national and local 

laws and regulations relevant to soil 

degradation, soil preservation, soil 

management, contamination and 

depletion of water sources, water 

quality, air emissions and burning 

practices is required. Good Agricultural 

Practices shall be applied. 

Furthermore, compliance with the 

requirements listed below is necessary.  

2.1 Conservatio n of natural 

resources and biodiversity  

2.2 Use of best practices to maintain 

and improve soil fertility  

2.3 Use of best practices in fertilizer  

application  

2.4 Restrictions on plant protection 

products and seeds  

2.5 Avoiding plant protection 

products by integrated pest 

management  

2.6 Use of best practices in plant 

protection product application  

2.7 Use of best practices in handling 

and disposing plant protection 

products  

2.8 Use of best practices storing 

operating resources  

2.9 Use of best practices to maintain 

and improve water quality and 

quantity  

2.10 Use of best practices in waste 

and energy management  

3. Safe Working 

Conditions  

Compliance with national and local 

laws on working conditions is required. 

The company should be familiar with 

the relevant legislation and should 

remain informed about changes in 

legislation.  

3.1 Training and competence  

3.2 Prevention of and handling with 

accidents  

The criteria listed here are based on 

internationally recognized  

requirements concerning social 

4.1 Rural and social development  
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4. Compliance with 

Human, Labor  and Land 

Rights 

aspects (International Labor  

Organization , core ILO standards: ILO 

29, 105, 138, 182, 87, 98, 100, 111). In 

addi tion, compliance with relevant 

national and local laws is required. In 

addition, compliance with relevant 

national and local laws is required.  

4.2 Employment conditions  

5. Compliance with Laws 

and International Treaties  

Responsible use of land  5.1 Legitimacy of land use  

5.2 Compliance with applicable laws 

and treaties  

6. Good Management 

Practices and Continuous 

Improvement  

Maintain a good document registration 

system and maintain good financial 

sustainability  

6.1 Economic stability  

6.2 Management  

 

Regarding social sustainability addressed in Principle 4, the ϥSCC states that ɈFor countries that have ratified the 

ILO Standard Convention, it may be assumed that the social requirements (ISCC Principle 4) are fulfilled, unless 

the auditor arrives to a different result in the framework of the risk assessment and during the auditɉ [25] . 

Discussion of the ILO is covered in the next section  below . 

To further break down the specifications directly related to the ɈRural and social developmentɉ criterion of 

Principle 4, the relevant criterion have been compiled in Table 6.  

Table 6 Rural and social development criterion of ISCC  

Criterion 

number  

Criterion  

4.1 Rural and social development  

4.1.1 A self-declaration on good social practice regarding  human rights is available  

4.1.2 Negative environmental, social, economic,  and cultural impacts are avoided  

4.1.3 Biomass production does not impair food security  

4.1.4 Fair and transparent contract farming arrangements  are in place  

4.1.5 Farm/plantation residents have access to basic  services 

4.1.6 All children living on the farm/plantation have  access to quality primary school education  

4.1.7 Other forms of social benefits are offered by the  employer to workers and their families and/or  

community  

4.1.8 Workers and affected communities must be able to  make a complaint  

4.1.9 Mediation is available in case of a social conflict  

 

 

 

 

REDcert 
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REDcert offers certification schemes for sustainable biomass, biofuels and bioliquids, and agricultural raw 

materials for the food/feed and chemical industries. REDcert was founded in 2010 as a support mechanism for 

the practical implementation of the Sust ainability Ordinances of the EU Directive on Renewable Energy.  

REDcert requires that the minimum requirements of Directive (EU) 2018/2001 be met as well as amplifying to a 

slight degree the following sustainability criterion : 

¶ Groundwater protection  

¶ Fertilizer  use 

¶ Use of sludge  

¶ Application and handling of plant protection products  

¶ Integrated pest management  

¶ Prevention of soil erosion  

¶ Preservation of organic matter and structure of soils  

¶ Water protection and management  

¶ Social responsibility  

Some examples of criteria from the list mentioned above that may be pertinent to hydrogen certification are 

presented in  

Table 7. 

Table 7 REDcert criteria that may be pertinent to hydrogen certification  

Topic Example Criteria  

Groundwater protection  Producers may not release harmful substances 16F

17 into 

groundwater as defined in Annex I of Directive 2006/118/EC 

of the European Parliament and of the Council of 12 

December 2006 on the protection of groundwater against 

pollution and deterioration and in Annex II Part B of 

Commission Directive 2014/80/E U of 20 June 2014 amending 

Annex II to Directive 2006/118/EC of the European Parliament 

and of the Council on the protection of groundwater against 

pollution and deterioration.  

Water protection and management  When water is used for irrigation, a license from the national 

or local authorities is required. Farmers must prove that 

comply with irrigation regulations. Documentation showing 

the amount of water used and the time period of irrigation 

must be kept and be available at any time.  

 

 

 

17 Brine from desalination is not directly mentioned in the Directives considered by REDcert as a harmful substance, however 

parameters indicative of salinity must be monitored by means of conductivity.  
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Social responsibilit y All countries from which biomass is sourced must adopt and 

meet the minimum requirements laid down and ratified by 

the International Labor  Organization  (ILO). 

 

Other sustainability certification schemes and international recommendations  

International Labor  Organization (ILO)  

The International Labor  Organization (ILO) is a United Nations agency whose mandate is to advance social and 

economic justice through setting international labor standards. Certain certification schemes (such as REDcert) 

require co untry ratification of the ϥLOɅs Eight Fundamental Conventions [26] , or consider the ratification of the 

ILO Standard Convention as sufficient for the  approval of certain social and/or labor related principles (ISCC). In 

Chile, all eight of these standards have been ratified  and consist of  [27] : 

1) Freedom of Association and Protection of the Right to Organize  Convention, 1948 (No. 87)  

2) Right to Organize  and Collective Bargaining Convention, 1949 (No. 98)  

3) Forced Labor  Convention, 1930 (No. 29) (and its 2014 Protocol)  

4) Abolition of Forced Labor  Convention, 1957 (No. 105)  

5) Minimum Age Convention, 1973 (No. 138)  

6) Worst Forms of Child Labor  Convention, 1999 (No. 182)  

7) Equal Remuneration Convention, 1951 (No. 100)  

8) Discrimination (Employment and Occupation) Convention, 1958 (No. 111)  

 

Forest Stewardship Council (FSC) 

The Forest Stewardship Council A.C. (FSC) was established in 1993 as a follow -up to the United Nations 

Conference on Environment and Development (the Earth Summit at Rio de Janeiro, 1992) with the mission to 

promote environmentall y appropriate, socially beneficial, and economically viable management of the worldɅs 

forests by awarding FSC Certifications to products derived from FSC Certified forests.  

FSC is an international organization that provides a system for voluntary accredit ation and independent third -

party certification. This system allows certificate holders to market their products and services as the result of 

environmentally appropriate, socially beneficial and economically viable forest management. FSC also sets 

standar ds for the development and approval of FSC Stewardship Standards which are based on the FSC 

Principles and Criteria. In addition, FSC sets standards for the accreditation of conformity assessment bodies 

(also known as certification bodies) that certify com pliance with FSCɅs standards. Based on these standards, FSC 

provides a system for certification for organizations seeking to market their products as FSC certified.  

The FSC certification process is detailed on the FSC website with downloadable documents ex plaining the specific 

certification requirements needed by a forest management body. The principles and guidelines are developed 

to be applicable worldwide and relevant to all kinds of forest ecosystems, as well as a wide range of cultural, 

political and l egal settings.  
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The principles, criteria and indicators of the certification process are detailed in the following documents:  

¶ FSC-STD-01-001 V5-2: Principles and Criteria for Forest Stewardship are designed to serve as a common 

starting point for develop ing National Forest Stewardship Standards.  

¶ FSC-STD-60-004-20 V2-0: International Generic Indicators.  

FSC-STD-01-001 V5-2, most recently updated in 2015, defines the general principles and criteria, scope, 

responsibility of compliance, basis for certificati on, and questions regarding interpretations and disputes of the 

certification process. The ten (10) principles outlined in this document are:  

Table 8 FSC Principles and Criteria  

Principle 1: Compliance with 

Laws 

The Organization shall comply with all applicable laws, regulations and 

nationally ratified  international treaties, conventions and agreements.  

Principle 2: Workers Rights and 

Employment Conditions  

The Organization shall maintain or enhance the social and economic 

wellbeing of workers.  

Principle 3: Indigenous People´s 

Rights 

The Organization shall identify and uphold ϥndigenous PeoplesɅ legal and 

customary rights of ownership, use and management of land, territories 

and resources affected by man agement activities.  

Principle 4: Community 

Relations 

The Organization shall contribute to maintaining or enhancing the social 

and economic wellbeing of local communities.  

Principle 5: Benefits from the 

Forest 

The Organization shall efficiently manage the  range of multiple products 

and services of the Management Unit to maintain or enhance long term 

economic viability and the range of environmental and social benefits.  

Principle 6: Environmental 

Values and Impacts  

The Organization shall maintain, conserve  and/or restore ecosystem 

services and environmental values of the Management Unit, and shall 

avoid, repair or mitigate negative environmental impacts.  

Principle 7: Management 

Planning  

The Organization shall have a management plan consistent with its 

poli cies and objectives and proportionate to scale, intensity and risks of its 

management activities. The management plan shall be implemented and 

kept up to date based on monitoring information in order to promote 

adaptive management. The associated planning and procedural 

documentation shall be sufficient to guide staff, inform affected 

stakeholders and interested stakeholders and to justify management 

decisions.  

Principle 8: Monitoring and 

Assessment  

The Organization shall demonstrate that, progress towards  achieving the 

management objectives, the impacts of management activities and the 

condition of the Management Unit, are monitored and evaluated 

proportionate to the scale, intensity and risk of management activities, in 

order to implement adaptive managem ent  

Principle 9: High Conservation 

Values 

The Organization shall maintain and/or enhance the High Conservation 

Values in the Management Unit  through applying the precautionary 

approach.  

Principle 10: Implementation of 

Management Activities  

Management activities conducted by or for The Organization for the 

Management Unit shall be selected and implemented consistent with The 
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OrganizationɅs economic, environmental and social policies and objectives 

and in compliance with the Principles and Cri teria collectively.  

 

The FSC Principles and Criteria expressed above have been implemented in a national FSC standard for Chile 

[28] . 

Table 9 presents some examples from the ɈFSC National Forest Stewardship Standard for Natural Forests  ɀ 

Operations at Large Scaleɉ applied in Chile that may be used in hydrogen certification.  

Table 9 Examples of FSC criteria applied in Chile 

Principle  Criteria  Sub-Criteria  Verification  

PRINCIPLE 2: Tenure and 

Use Rights and 

Responsibilities  

2.3 Appropriate 

mechanisms should be 

employed to resolve 

disputes over tenure and 

use rights claims. The 

circumstances and 

status of any pending 

disputes shall be 

explicitly considered 

during certification 

evaluation.  

Disputes o f substantial 

magnitude involving 

numerous and 

significant interests will 

normally disqualify 

certification of an 

operation. of an 

operation.  

2.3.1 Relationships with 

the local community are 

based on understanding, 

and transparency based 

on the principles of 

participation 17F

18 [29]  

Interviews and 

testimonials from local 

community 

representatives  

PRINCIPLE 4: Communal 

Relations and Workers' 

Rights 

4.1 Communities within 

or adjacent to forest 

management areas 

should have 

opportunities for 

employment, training, 

and other services.  

4.1.1 There is a 

commitment and 

documented efforts to 

favor the hiring of local 

labor and if necessary, 

training will be provided 

to the community to 

encourage their hiring.  

Relevant documents, 

stakeholder 

testimonials, list of 

workers and employees.  

PRINCIPLE 4: Communal 

Relations and Workers' 

Rights 

4.4 Management 

planning and 

implementation should 

incorporate the results 

of social impact 

assessments. 

Populations and groups 

directly affected by 

4.4 The Project of Forest 

Management (entity) has 

a systematic 

participatory social 

impact management 

procedure, which 

includes at least  

Management Plan  

 

 

 

18 The principles of participation are a general code by which the FSC has developed its governance structure. This structure promotes 

consensus-based decision making allowing for a more transparent, democratic balance of interests. 
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management operations 

should be consulted.  

- Identification of 

operations causing social 

impacts  

- Identification of 

potentially affected 

groups  

- Consultation 

mechanisms  with the 

local community  

- Incorporation of 

mitigation measures  

PRINCIPLE 6: 

ENVIRONMENTAL 

IMPACT 

6.1 An environmental 

impact assessment 

should be completed 

according to the scale 

and intensity of forest 

management, as well as 

the peculia rity of the 

affected resources, 

which should be 

adequately incorporated 

into the management 

system. These 

assessments should 

consider the landscape 

and the impacts caused 

by the processes carried 

out at the site. An 

environmental impact 

assessment should a lso 

be carried out prior to 

initiating operations that 

may affect the site.  

6.1.3 A summary of the 

results and 

recommendations of the 

Environmental Impact 

Assessment is available 

and known to the 

surrounding community 

and those who work in 

the respective 

management areas.  

See sub criteria.  

 

Fairtrade Labelling Organizations  International (FLO)  

Fairtrade Labelling Organizations  International (FLO), or simply Fairtrade International, was established in 1997 

with the goal of improving social sustainability in farming in developing countries by establishing better product 

prices and promoting decent working conditions and a fairer deal for farmers and workers. A product with the 

FAIRTRADE Mark means producers and businesses have met internationally agreed standards which have been 

independently certified.  

Fairtrade International develops and reviews Fairtrade Standards and assists p roducers in gaining and 

maintaining certification and in capitalizing on market opportunities on the Fairtrade market. To ensure the 

transparency of the system, the standards are developed and reviewed by the FLO Standards and Policy 

Committee, in which FL O members, producer organizations, traders and external experts participate.  

Founded in 2003, FLOCERT, the main independent certifier for Fairtrade, ensures that producers and traders 

comply with the FLO Fairtrade Standards and that producers invest the b enefits received through Fairtrade in 

their development. Operating independently from any other interests, it follows the international ISO standards 

for certification bodies (ISO 17065).  

The Fairtrade Standards include a range of economic, environmental and social criteria that must be met by 

producers and traders. If the criteria are not met, a producer organization can face suspension until remedial 

action can be undertaken and verified, or ultimately be decertified.  

Within the Fairtrade certification s cheme there exist specific standards for the following market sectors:  
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¶ Farmers, workers and other primary producers:  

o Small scale producers (with additional product -specific standards)  

o Hired labor organizations (with additional product -specific standards)  

o Contract production  

o Small-scale artisanal mining  (AMSO) 

¶ Companies, manufacturers, purchasers and others:  

o Trader standard (for companies trading Fairtrade goods)  

o Climate Standard (for Fairtrade cardon credits)  

o Textile standard fo r complete supply chain of textile manufacturers  

For each bullet point listed above, there exists a specific standard with a unique structure depending on the 

nature of the entity pursuing certification.  

A large portion of FairtradeɅs certification requirements concern labor conditions (for instance anti -

discrimination practices and no child labor restrictions) and health and safety requirements which may be 

considered for hydrogen certification.  

Table 10 presents specific criteria from the various Fairtrade standards that could be used for hydrogen 

certification with regard to external environmental and social impacts.  

Table 10 Potentially relevant  socio-environmental criteria from Fairtrade   [30]  [31]  

Sub Criteria ID  Sub Criteria  

3.2.25 Availability of water  

2.2.4 Minimizing environmental impact  

2.2.5 Indigenous rights, human rights and sites of cultural importance  

2.2.7 Local project endorsement  

2.2.8 Project grievance mechanisms  

1.3.5 Local sustainable development  

1.4.1 Identification of local communities  

1.4.2 Protection of land rights  

1.4.3 Binding agreements with affected communities  

3.2.20 Environmental licenses and permits  

3.2.21 Protection area  

 

Referring to Table 10 above, various criteria from FairtradeɅs certification scheme may be referential for 

hydrogen certification. Fairtrade requires a Development Plan (Item 17 in Table 10) which is presented in the 

following  Fairtrade Standard for Smallscale Producer Organizations:  

You plan and document at least one activity with the intention to promote the pro gress of your business, 

organization, members, workers, community and/or environment. The plan is called the Fairtrade Development 

Plan. The plan includes:  
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¶ the description of the activity (what you plan to do);  

¶ the objective of the activity (why you plan to do it);  

¶ the timeline of the activity (by when you plan to do it);  

¶ the responsibilities (who will be in charge of doing it);  

¶ and in case you need to spend funds (such as the Fairtrade Premium as described in requirement 4.1.3 

or other sources of fun ds), the budget of the activity (how much you plan to spend).  

In the List of Ideas for the Fairtrade Development Plan for Small Producer Organizations  [32] , ideas are split into 

the following headings: Sustainable Livelihoods, Empowerment , and Making Trade Fair . Within each heading are  

presented various ideas of how an entity pursuing Fairtrade Certification can formulate their Development Plan, 

from in ternal worker trainings to local infrastructure investment.  

GBEP 

The Global Bioenergy Partnership (GBEP , www.globalbioenergy.org ) brings together public and private actors, 

as well as actors from civil society  with the purpose of providing a mechanism to organize, coordinate and 

implement targeted international research, development, demonstration, and commercial activities related to 

production, delivery, conversion and use of biomass for energy . Curren tly, the Association is made up of 23 

countries and 14 international organizations and institutions. In addition, 28 countries and 12 international 

agencies participate as Observers, among which is Chile.  The GBEP is not a certification scheme, however GBE P 

set up the Task Force on Sustainability (TFS) to develop a set of relevant, practical, voluntary, and science -based 

sustainability indicators and methodologies to assess the environmental, social, and economic impacts of 

bioenergy production and use.   

The GBEP TFS published the first edition of ɈThe Global Bioenergy Partnership Sustainability ϥndicators for 

Bioenergyɉ in 2011 addressing  24 indicators (see Table 11) and including  a short description and  a multi -page 

methodology sheet that outlines the approach for collecting and analyzing  data highlights and data limitations. 

ϥn 2020, the TFS published ɈThe ϥmplementation Guide for the Global Bioenergy Partnership Sustainability 

ϥndicators for Bioenergyɉ to complement and enhance the first edition of ɈThe Global Bioenergy Partnership 

Sustainability Indicat ors for Bioenergyɉ, including guidance based on the implementation of GBEPɅs indicators in 

14 different countries.  

Measured over time, the indicators will show the effectiveness of national bioenergy policies and programs taken 

to respond to environmental , social and economic impacts of their bioenergy production and use.  

¶ Environmental: Greenhouse gas emissions, Productive capacity of the land and ecosystems, Air quality, 

Water availability, use efficiency and quality, biological diversity, land-use change, including indirect 

effects.  

¶ Social: Price and supply of a national food basket, Access to land, water and other natural resources, 

Labor conditions, Rural and social development, Access to energy, Human health and safety.  

¶ Economic: Resource availability  and use efficiencies in bioenergy production, conversion,  

distribution and end -use, Economic development, Economic viability and competitiveness of bioenergy, 

Access to technology and technological capabilities, Energy security/Diversification of sources  and 

supply, Energy security/Infrastructure and logistics for distribution and use.  

http://www.globalbioenergy.org/
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Table 11 GBEP sustainability indicators  

Environmental  Social Economic  

Indicators  

1. Lifecycle GHG emissions  
9. Allocation and tenure of land for 

new bioenergy production  
17. Productivity  

2. Soil quality  
10. Price and supply of a national 

food basket  
18. Net energy balance  

3. Harvest levels of wood 

resources  
11. Change in income  19. Gross value added  

4. Emissions of non -GHG air 

pollutants, including air toxics  
12. Jobs in the bioenergy sector  

20. Change in consumption 

of fossil fuels and traditional 

use of biomass  

5. Water use and efficiency  

13. Change in unpaid time spent by  

women and children collecting  

biomass  

21. Training and re -

qualification of the  

workforce  

6. Water quality  
14. Bioenergy used to expand access 

to modern energy services  
22. Energy diversity  

7. Biological diversity in the 

landscape  

15. Change in mortality and burden 

of disease attributable to indoor  

smoke  

23. Infrastructure and 

logistics for distribution of 

bioenergy  

8. Land use and land -use 

change  

related to bioenergy feedstock  

production  

16. Incidence of occupational injury,  

illness and fatalities  

24. Capacity and flexibility of 

use of bioenergy  

 

Of the indicators presented in Table 11, ϥndicator 14, ɈBioenergy used to expand access to modern energy 

servicesɉ, may be of specific relevance to hydrogen certification . As defined in ɈThe Global Bioenergy Partnership 

Sustainability ϥndicators for Bioenergyɉ, modern bioenergy sources include electricity delivered to the final user 

through a grid from biomass power plants, district heating and cooling, and stand -alone or grid -connected 

generation systems among others. Increased access to modern energy services for the purposes of this indicator 

is not intended to include increased consumption of energy for additional leisure activities, therefore 

establishment of a clear d efinition what access to modern energy services means, and which households and 

businesses do not have it or did not have it prior to the start of the measurement period are crucial.  

Explanation of how to calculate the quantitative  value of this indicator  are given in ɈBioenergy used to expand 

access to modern energy servicesɉ, however it is stated that a lack of existing baseline data and information at 

the local level could be a limitation.  

Sources of CO2 supply  

So far, no certification scheme includes any criteria related  to CO2 sourcing. This is a new field as CO 2 as a 

feedstock is not relevant in any established certification area, but becomes relevant for certain hydrogen 

derivatives, notably synfuels.  
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On the one hand, this topic has been discussed i n scientific studies such as the German ɈE-fuelsɉ18F

19 study  [33] : 

ɈCarbon dioxide from concentrated sources is in principle an attractive feedstock for the synthesis of e-fuels, 

especially in the early phase of e -fuel deployment. This is because the energy needed for fuel production is lower 

and investments in CO 2 extraction from the air can be avoided. However, CO 2 from concentrated sources is 

limited if environmental/sustainability aspects for the various sources are taken into account:  

¶ Fossil fuel phase -out because of the Paris Climate Agreement  

¶ Renewable CO2 from biomass because of limited biomass potential regarding energy consumption  

¶ Industrial CO 2 phase-out, e.g. because of direct reduction with renewable PtH 2 in steel works  

Not all CO2 sources can be considered equally sustainable.  Table 12 gives an overview of the sustainability of 

various concentrated sources. The different Ɉshades of greennessɉ are depicted in traffic light colours.ɉ 

Table 12: Sustainab ility , competing uses and long -term strategic aspects of different concentrated CO 2 sources  

(Source: LBST based on [33] ) 

CO2 sources Environmental sustainability  Alternative CO 2 uses 
Towards carbon -

neutrality; Risks  

Extraction from air  Subject to electricity source     

Biogas upgrading  Subject to feedstock & process  Power -to -methane  Other biomass uses  

Solid biomass fired heat  

(& power) plants  
Subject to feedstock & process  Bio-CCS Other biomass uses  

Fermentation to 

alcohols  
Subject to feedstock & process  Beverage industry  Other biomass uses  

Geothermal sources  Subject to geo -phys. CO2 cycle 
CO2 re-injection 

(closed loop)  

Hot dry rock a 

potential no -go 

Cement production  Short -term exemptions?  Power -to -chemicals  

Shift to alternative 

materials, recycling; 

Technology lock -in 

Steel production  Short -term exemptions?  
Top-gas for heating & 

reduction  

Shift to direct 

reduction with H 2 

Fossil fuel firing  Short -term exemptions?  CCS 
Phase-out; Technology 

lock-in 

 

The contents of Table 12 are based on an earlier LBST summary published in [33] . It has been updated for this 

report based on  new results from on -going research in the field of concrete recycling. Until recently, the non -

energetic share of CO 2 emissions resulting from chemical reactions for cement production was considered 

ɄunavoidableɅ. However, new R&D[34]  shows promising results as to using renewable energies and closing the 

CO2 loop in cement production through the recycling of demolished concrete. Additio nal CO2 emissions from 

the calcination of limestone could thus be avoided in  the  future. |  

On the other hand, German regulation has a requirement on CO2 for the synthesis of methane from hydrogen 

in its Energy Act (Energiewirtschaftsgesetz)  where  Ɉbiogasɉ is defined as: 

 

 

 

19 The term òe-fuelsó includes both hydrogen and synthetic fuels. 
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ɈBiomethane, gas from biomass, landfill gas, sewage gas, and mine gas as wel l as hydrogen produced from water 

electrolysis, and synthetic  methane where the electricity for electrolysis and the carbon dioxide or carbon 

monoxide for methane synthesis can be demonstrated to stem to the largest extent from renewable energy 

sources as defined in Directive 2009/28/EC (OJ L 140, 5.6.2009, p. 16)ɉ[35] , which is the Renewable Energy 

Directive (RED). 

Further discussions will be needed  for taking this topic up in certification schemes for hydrogen derivatives.   
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Certification scheme comparison of sustainability      

and social criteria  
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Certification scheme comparison of  sustainability and social criteria  

All schemes analyzed do incorporate  environmental and social/economic sustainability criteria . However, each 

scheme incorporates these criteria to a varying extent. Overa ll, labor, health and safety criteria are universally 

covered  due to the ratification of the ϥLOɅs Fundamental Conventions in Chile.  

Environmental sustainability criteria are  present in all schemes. These schemes also require that all local laws 

must be abided by, meaning a ny relevant environmental protection regulation is considered.  

Economic and social sustainability  criteria are included to varying degrees in the analyzed schemes. REDcert only 

indicates that ILO Fundamental Conventions must be followed. The FSC has the m ost prominent list of criteria 

for relations with indigenous peoples. Fairtrade requires a development plan that may take on the form of a 

community development project while GBEP, though not a certification, promotes as one of its indicators 

increase in energy access. RSBɅs Rural and Social Development principle requires that in regions of poverty, the 

socio-economic status of local stakeholders impacted by the operations shall be improved, also recommending 

as a implementation method of the criteria local  access to energy produced from the biofuel.  

Table 13 Scheme comparison of sustainability and social criteria  

Scheme GBEP*  
RSB ISCC CERA4in1 FSC Fair Trade REDcert 

Scope 
Bioenergy 

& Biofuels  
Biofuels  

Bioenerg

y 

Sust. raw 

material  

Fores

t 

Mngt  

Agri, textile, 

mining  

Bioenerg

y 

ENVIRONMENTAL SUSTAINABILITY 

Biodiversity Conservation         

Biodiversity  x x x x x x x 

Natural Habit ats, ecosystems  x x  x x x  

High conservation value areas   x x x x x x 

Soil conservation         

Soil protection  x x x  x x x 

Residues, wastes   x  x   x 

Waste Management   x x x x x x 

Sustainable Water         

Water rights   x x   x x 

Water quality  x x   x x x 

Water management, 

conservation  
 x x x x x x 

Efficient use of water  x x  x  x  

Air Quality         

Air pollution  x x x x   x 

SOCIAL/ ECONOMIC SUSTAINABILITY 

Community Development         

Local infrastructure  and services  

development  
x x   x x  

Increase in energy access  x x      

Local economic development and 

employment  
x x x x x   

Local professional skills training  

and education  
 x x x x x  

Social Impact         

Social Impact Assessment  x x x x x   
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Scheme GBEP*  
RSB ISCC CERA4in1 FSC Fair Trade REDcert 

Indigenous peoples Ʌ rights   x x x x x  

Lands right issues  x x x x x x x 

Labor  & Safety        

Working conditions  x x x x x x x 

Contracts  x x  x x x 

Health and safety   x x x x x x 

*GBEP is not a certification scheme and is thus not included in the assessment of certifications schemes.  
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Hydrogen Regulations  

 

 

 
 

Hydrogen Certification Schemes and Standards 
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The Renewable Energy Directive (recast) of 2018 (RED II) requires the European Union Member States to oblige 

fuel suppliers to increase the renewable share in transport fuels to reach a target of 14% in the European Union 

in 2030.  

Hydrogen and derivates h ave been included in this obligation but  have not yet contributed to the renewables 

shares on the market.  

RED II 

RED II [36]  was adopted in December 2018 and defined a deadline for transposition into national law of the 

European Union Member States of 30 June 2021. Based on the increased climate ambition of the EU in the 

framework of the ɈGreen Dealɉ, the European Commission officially introduced a legal proposal to amend RED  II 

(see section RED II Amendment  below for more details); this proposal is now in the legislative proce ss in the 

European Parliament and in the Council , which  typically takes one year or more.  

RED II has two relevant sets of provisions related to the certification of hydrogen:  

1. Guarantees of Origin for consumer disclosure (Art. 19); see section Guarantees of Origin and EN 16325 

above for more details;  

2. Certification for use in transport in view of the obligation on fuel suppliers to increase the share of 

rene wable energies in transport (Art. 25 -30). 

Hydrogen based on renewable electricity and derivatives such as ammonia, methanol, synfuels, etc. are defined 

as Ɉrenewable liquid and gaseous transport fuels of non-biological originɉ (RFNBOs) in RED II. RFNBOs and 

biofuels (including hydrogen produced from bioenergy) can contribute to fulfilling the obligation of fuel suppliers 

to increase the renewable share in transport fuels, while direct electricity use in transport additionally 

contributes to the overall EU t arget of 14% renewables in transport as defined in RED  II. 

Fuel suppliers use certification by so -called Ɉvoluntary schemesɉ for demonstrating compliance with the 

obligation.  19F

20 These voluntary schemes need to submit applications for being recognized by  the European 

Commission (Art. 30(4, 5)). For the time being, none of the voluntary schemes are recognized for the certification 

of hydrogen and other RFNBOs according to RED  II (see section Voluntary schemes under RED  II). Currently, the 

European Commissi on evaluates the applications of voluntary schemes under RED II and expects the recognition 

of the first voluntary schemes under the recast directive Ɉto happen in the short termɉ [15] . Whether such 

recognitions include RFNBOs is open as the detailed requirements related to RFNBOs, which are important for 

certification, to be defined by the delegated acts described below hav e not yet been published and adopted.  

While the certification of biofuels of world -wide origins by voluntary schemes for consumption in Europe is thus 

well -established, certification of RFNBOs has not yet been carried out. The sustainability criteria relat ed to 

biofuels were defined in RED of 2009, have been revised over time, and have been adjusted and extended by 

RED II. For RFNBOs, sustainability criteria have been defined in general terms in RED  II (Art. 25, 27). These general 

criteria will be detailed in delegated act by the European Commission , which was due by the end of 2021 : 

1. A delegated act specifying the methodology for assessing greenhouse gas emissions savings from 

renewable liquid and gaseous transport fuels of non -biological origin (Art. 28(5)) ; 

 

 

 

 

20 RED II also provides for the option of national schemes to be implemented by EU MS. This option has been adopted by Austria 

where, as a consequence, voluntary schemes are not applicable. 
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2. A delegated act establishing a Union methodology setting out detailed rules by which economic 

operators are to comply with the requirements of additionality as well as of temporal and geographic 

correlation (Art. 27(3)). Recital 90 of RED  II in this sense states: ɈThe Commission should develop, by 

means of delegated acts, a reliable Union methodology to be applied where such [renewable] electricity 

is taken from the grid. That methodology should ensure that there is a temporal and geographical 

correlatio n between the electricity production unit with which the producer has a bilateral renewables 

power purchase agreement and the fuel production.ɉ 

Once these delegated acts are adopted, they are immediately legally binding in all EU MSs. Voluntary schemes 

aim ing at certifying RFNBOs thus need to incorporate the requirements and criteria defined in the delegated 

acts before being able to certify RFNBOs according to RED  II. The European Commission has announced to be 

launching a public consultation of the draft delegated acts before they will be adopted , which w ere due by the 

end of 2021 . 

As an alternative to using 100% renewable electricity, RED  II also allows using grid electricity. However, in such a 

case, only a certain share of the produced hydrogen (RFNBO) is counted as renewable. This share is defined as 

the Ɉaverage share of electricity from renewable sources in the country of production, as measured two years 

before the year in questionɉ (Art. 27(3)). ϥt should be noted that this definition does not specify whether this is 

the production mix, the consumption mix or the residual mix. However, it is generally interpreted as designating 

the production mix.  

Figure 1: Renewable energy share of produced RFNBOs according to RED  II 

 

The criteria for RFNBOs are as follows:  

1. A GHG reduction of 70% (Art. 25(2)). Delegated acts will define the methodology for calculating the GHG 

balance, and will define the benchmark GHG balance compared to which the savings are to be 

calculated.  
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2. ɈAdditionalityɉ:  

a. Renewable electricity plants that are directly connected to the RFNBO production plant need 

to:  

i. Ɉcome into operation after, or at the same time as, the installation producing the 

renewable liquid and gaseous transport fuels  of non -biological origin; and  

ii. is not connected to the grid or is connected to the grid but evidence can be provided 

that the electricity concerned has been supplied without taking electricity from the 

grid.ɉ (Art. 27(3)).20F

21 

b. Electricity for RFNBO produc tion Ɉthat has been taken from the grid may be counted as fully 

renewable provided that it is produced exclusively from renewable sources and the renewable 

properties and other appropriate criteria have been demonstratedɉ (Art. 27(3)). 

c. Recital 90 explains:  Ɉthere should be an element of additionality, meaning that the fuel 

producer is adding to the renewable deployment or to the financing of renewable energy.ɉ 

d. ϥn an unofficial draft of parts of the delegated acts Ɉleakedɉ in spring 2021, further options for 

additionality requirements were included.  

3. Temporal correlation: recital 90 explains: ɈFor example, renewable fuels of non-biological origin cannot 

be counted as fully renewable if they are produced when the contracted renewable generation unit is 

not generating electricity.ɉ 

4. Geographic correlation: recital 90 explains: ɈAnother example is the case of electricity grid congestion, 

where fuels can be counted as fully renewable only when both the electricity generation and the fuel 

production plants are locate d on the same side in respect of the congestion.ɉ 

The requirements for temporal and geographic correlation as listed above under points 3 and 4 are to be 

detailed in a delegated act as mentioned above. Temporal correlation in the strict sense requires ensu ring that 

the electricity consumed for hydrogen production is produced in the same hour or quarter hour. To this end, 

hourly or quarter -hourly production profiles of the renewable power production need to be measured and 

recorded, and hourly or quarter -hou rly consumption profiles of the electroly ser need to be measured and 

recorded. Both profiles need to match. Less demanding requirements have been suggested in the public debate; 

however, this remains speculation as long as the delegated acts is not adopted . 

Geographic correlation requirements are less obvious to define and  may be ensured by solutions with different 

levels of complexity. At the more ambitious end would be requirements to monitor actual grid congestions 

between the renewable power plant and t he electrolyser. At less ambitious end, general requirements could be 

defined to ensure that both the renewable power plant and the electrolyser are within a certain electricity grid 

area, or that they are on the same side of typical grid congestions.  

Furthermore, RED ϥϥ Art. 30(4) defines: ɈThe Commission may decide that those schemes contain accurate 

information on measures taken for soil, water and air protection, for the restoration of degraded land, for the 

avoidance of excessive water consumption in a reas where water is scarce [...].ɉ This provision is an indirect 

requirement for voluntary schemes including criteria on soil, water protection and consumption, air and 

degraded land (see section Voluntary schemes under RED II  below for more details).  

 

 

 

21 No details are publicly available on how to provide such evidence, or which evidence to provide. 
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For biofuels, both RED and RED II have had a clear orientation towards imports into the European Union. 

However, for imports of RFNBOs, some provisions in RE D II are ambiguous. As an example, Art. 7 defines how 

to calculate the Ɉgross final consumption of energy from renewable sources in each Member Stateɉ, which is to 

be calculated as the sum of consumption of electricity, of energy in heating and colling, an d of energy in 

transport. For transport, Ɉrenewable liquid and gaseous transport fuels of non-biological origin that are 

produced from renewable electricity shall be considered to be part of the calculation of energy consumption in 

the transport sector] [Ɏ] only when calculating the quantity of electricity produced in a Member State from 

renewable sources. In other words, the renewable electricity input to hydrogen production is to be counted as 

renewable energy consumption, not the consumption of RFNBO in transport. When it comes to import, this 

means that the electricity for producing RFNBO is consumed in the country of production and does not count 

towards the energy consumption in the importing country, which is in clear contrast to the provisions for 

biofuels. As a consequence, the Netherlands have legally excluded imported RFNBOs (both from other EU MS 

and from third countries) to be counted as renewable energy in transport. The amendment to RED  II recently 

proposed by the European Commission has adjust ed this provision in view of counting RFNBO consumption in 

transport rather than the electricity for their production (see section RED II Amendment  belo w). 

For the chain of custody covering the full transport and supply chain from fuel production to consumption, RED  II 

defines that MSs Ɉshall require economic operators to use a mass balance systemɉ (Art. 30(1)). A mass balance 

system 

(a) Ɉallows consignments of raw material or fuels with differing sustainability and greenhouse gas 

emissions saving characteristics to be mixed for instance in a container, processing or logistical facility, 

transmission and distribution infrastructure or site. 

(b) allows consignments of raw material with differing energy content to be mixed for the purposes of 

further processing, provided that the size of consignments is adjusted according to their energy content . 

(c) requires information about the sustainability and greenhouse gas emissions saving characteristics and 

sizes of the consignments referred to in point (a) to remain assigned to the mixture; and  

(d) provides for the sum of all consignments withdrawn from the mixture to be described as having t he 

same sustainability characteristics, in the same quantities, as the sum of all consignments added to the 

mixture and requires that this balance be achieved over an appropriate period of time.ɉ (Art. 30(1)). 
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Other Pertinent Regulations  
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Based on the increased climate ambition of the EU in the framework of the ɈGreen Dealɉ, the European 

Commission officially introduced a legal proposal to amend RED II on 14 July 2021. This proposal is now in the 

legislative process in the European Parliament an d in the Council.  

RED II Amendment  

The RED II Amendment  [37]  is a proposal by the European Commission, and as such is subject to changes by the 

European Parliament and the Council with the objective of a joint adoption. As such, the changes proposed in 

this amendment are to be understood as preliminary and subject to change.  

RED II defines an overall EU target for renewable energy in transport of 14% by 2030 and requires MSs to put an 

obligation on fuel suppliers in order to achieve this target. The RED  II Amendment changes this t owards 

expressing the transport target as a GHG intensity reduction target of 13% by 2030. As biofuels are required by 

RED II to reduce GHG emissions by 50% to 65% depending on the commissioning date of the biofuels production 

plant, and RFNBOs need to demonstrate a 70% reduction, a 13% GHG reduction requires a significantly higher 

renewable share in transport fuels. In this sense, the 13% GHG intensity reduction target in transport of the 

Amendment is much more ambitious than th e 14% renewables in transport target of RED  II. As a side-not e, the 

German transposition of RED  II has defined a GHG intensity reduction target for Germany of 22% by 2030, while 

the target for 2020 was 6% (compared to a 10% renewable energy in transport ta rget of RED for 2020). 21F

22 

Furthermore, a dedicated quantitative sub -target for RFNBOs of a 2.6% share of renewable energy in transport 

in 2030 has been introduced.  

In RED II, so-called multipliers are defined multiplying the physically consumed renewable energies for the 

purpose of calculating renewable consumption based on the objective to incentivize certain fuels, and to adjust 

certain inequalities. For example: Ɉthe share of renewable electricity shall be considered to be four times its 

energy content when supplied to road vehiclesɉ (RED II Art. 27(2)). Recital 32 to the Amendment explains: 

ɈExpressing the transport target as a greenhouse gas intensity reduction target makes it unnecessary to use 

multipliers to promote certain renewable energy sources.ɉ 

The definition of RFNBO is adjusted in the Amendment to: Ɉrenewable fuels of non-biological originɉ, thus 

eliminating the former focus on transport use of RFNBOs. T his is also reflected in a new Art. 22 a ɈMainstreaming 

renewable energy in industryɉ, which includes a new target for RFNBOs in industry : ɈMember States shall ensure 

that the contribution of renewable fuels of non -biological origin used for final energy an d non -energy purposes 

shall be 50% of the hydrogen used for final energy and non -energy purposes in industry by 2030ɉ. Thus, use of 

RFNBOs is extended by the Amendment from transport to additionally cover industry. However, RFNBOs used 

as an intermediate p roduct in the production of conventional transport fuels continue to be counted in the 

transport sector as in RED  II. 

The criteria defined for RFNBOs (see  section RED II above for more details) remain  unchanged, and will be 

detailed in a delegated act by the European Commission, which was due by the end of  2021. These criteria apply 

both the RFNBO use in transport and in industry , according to the Amendment.  

While RED II counted the energy consumed in RFNBO production towards the renewable energy consumption 

in each EU MS, which has been a barrier to RFNBO impor t (see section RED II above), the amendment adjusts 

this t owards counting RFNBO consumption: ɈEnergy produced from renewable fuels of non-biological ori gin shall 

be accounted in the sector - electricity, heating and cooling or transport - where it is consumed.ɉ (Art. 7(1)).  

The Amendment continues to prescribe the use of a mass balance system for the chain of custody of fuel supply 

from production to consumption.   

 

 

 

22 Germany has switched from a renewable energy in transport obligation on fuel suppliers to a GHG intensity reduction obligatio n 

in 2015. RED II allows MSs to define the obligation òinter alia, by means of measures targeting volumes, energy content or greenhouse 

gas emissionsó (Art. 25(1)). 
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Hydrogen value chain and certification criteria  
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The hydrogen production and supply value chain consist  of a number of individual elements from renewable 

electricity production towards hydrogen consumption. Hydrogen certification criteria and the certification 

schemes covering them are relevant to certain elements of the value chain, but may be less or not at all relevant 

to other value chain elements. An overview matrix of the relevance of each criterion for each element of the 

value chain gives guidance to project developers for preparing for future hydrogen certification.  

In general terms, the value chai n (see Figure 2Figure 1 below) includes renewable electricity production (notably 

wind or solar), hydrogen production (electrolysis) typically including compression and local storage, the 

conditioning (liquefaction o f hydrogen) or transformation into hydrogen derivatives such as ammonia, 

methanol, synthetic fuels, etc., national and international transport, and possibly reconversion of derivatives to 

hydrogen in the target country. Auxiliary processes include water su pply to electrolysis including potentially 

seawater desalination, the supply of energy to liquefaction, or nitrogen (N 2) production and supply to ammonia 

synthesis, or carbon dioxide (CO 2) supply (e.g. through direct air capture) to derivatives synthesis, etc. After 

transport to the target country, hydrogen derivatives may be used as fuels or as feedstocks, or they may be 

reconverted into gaseous hydrogen. This latter step is not a focus of this analysis as the focus is on the producing 

country, but it is c overed here in more general terms for comprehensiveness. The end use of the product is not 

covered by certification in general. These value chains are described in detail in the GIZ-study ɈCuantificación del 

encadenamiento industrial y laboral para el desa rrollo del hidrógeno en Chileɉ [38] .For this study, we explicitly 

cover water supply for hydrogen production as a separate element of the value chain as water supply may be 

relevant both in environmental and social terms in areas where water is scarce.   

 Each of the elements of the value chain can be subdivided for business purposes into several steps from 

planning to decommissioning of installati ons. For certification it is relevant to distinguish between the 

installation and assembly stage on the one hand, and the operation and maintenance stage of an installation on 

the other hand. Decommissioning will have similar impacts as installation and  can thus be taken to be similar to 

installation and assembly, but in general is not covered by certification.  

Other steps of a project lifecycle such as acquisition of installations, or manufacturing of installations are 

generally not covered by certificati on of hydrogen or other energy carriers. Nonetheless, it should be 

emphasized here that such elements of the value chain may have relevant impacts, see e.g. estimates of the 

GHG impact of electrolyzer manufacturing [39] . 

Figure 2: Hydrogen value chain  

  

The following sections discuss the criteria presented in the chapters above  which may or may not be relevant to 

the various stages of the hydrogen production value chain and are structured into four primary categories: Red 

II Criteria, CO2 Sources, Environmental Sustainability Criteria, and Social/Economic Sustainability Criteria .  

For each category, criteria are presented and analyzed with respect to the stages of the value chain shown in 

Figure 2 and are subsequently character ized as either Ɉrelevantɉ, Ɉpotentially relevantɉ, or Ɉnot relevantɉ to the 

respective value chain stage. ϥf a criterion is not yet known to be relevant or not, it is considered Ɉto be 

confirmedɉ, or Ɉtbcɉ (see below for further details). The results of this exercise are presented in a matrix at the 

end of the chapter ( Table 16) where the relevance of the different categories and their criteria are summar ized 

along the value chain.  

Once a criterion is deemed relevant or possibly relevant, the certification schemes discussed in the chapters 

above can then be applied to the specific criterion depending on whether the schemes address the criterion. 




































































































