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About this paper

Why read this report

Clarity on commercial framework, including 
risk and mitigation measures, for an offshore 
bidding zone (OBZ) market setup is crucial 
for investment decisions by offshore wind 
farm (OWF) and power-to-gas (PtG) devel-
opers. This discussion paper uses the OBZ 
market setup as a starting point and intends 
to inform policy makers and relevant stake-
holders, including OWF and PtG developers, 
about potential consequences and opportu-
nities. The paper identifies risks for investors 
in OWFs and PtG when changing the market 
setup from a home market (HM) approach to 
an OBZ market setup and makes an assess-
ment and proposal of potential mitigation 
measures. How risks should be allocated to 
the involved stakeholders is a political deci-
sion that needs to be taken before tender-
ing so that a transparent level playing field 
is provided to developers to calculate their 
business case.

Highlights

Changing the market setup offshore will result in a 
change of risks for (offshore) developers. In order to 
effectively roll-out offshore bidding zones, mitigation 
measures may be needed to address some of these risks. 

The key difference with a HM setup is that in an OBZ, 
developers depend on the available capacity of intercon-
nectors that connect to adjacent bidding zones. These 
interconnectors are not only used to transport offshore 
wind generated electricity to shore, but also for trading 
electricity between between bidding zones. 

A balanced and stable development of offshore genera-
tion, hydrogen and electricity grids will provide a degree 
of certainty on installed offshore wind, power-to-gas and 
interconnection capacities, which is crucial to increase 
investment certainty on future developments related 
to the OBZ and their ability to better assess long-term 
market risks. 

Several mitigation measures were examined, and certain 
low regret actions were identified that allow for a better 
assessment of the risks to developers in an OBZ market 
setup. Mitigation measures should be implemented by 
policy makers only for risks that developers cannot man-
age themselves. In addition, these risks do not neces-
sarily need to be reduced to the same level as under the 
home market setup. However, the appropriate allocation 
of risks to stakeholders is ultimately a political decision.

The big picture

The North Sea is a powerhouse 
of wind energy. Harnessing this 
power requires us to cooperate 
across countries and borders to 
build an efficient network. To show 
that a solution can be achieved in a  
cost-effective and secure manner, 
the North Sea Wind Power Hub  
is working within four key areas. 

This discussion paper explores  
key topics within system 
integration.
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System integration

How to adapt the energy 
systems in Northern 
Europe to integrate a 

large volume of  
offshore wind from  

the North Sea.

How to design and 
build the physical hubs 
and spokes that will 
collect, transform and 
distribute energy from 
the North Sea.

How to ensure a  
stable and reliable 
investment climate  
by adapting regulation 
and creating an efficient 
market design.

How to ensure that  
the chosen solution 

maximises benefits for 
society and climate  

while minimising costs  
and distributing them  

fairly between countries  
and stakeholders.
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Glossary

Term Abbreviation Description 

Advanced Hybrid Coupling AHC AHC fully takes into account the HVDC nature of a connection line, and 
influences of the adjacent capacity calculation regions during the capacity 
allocation. 

Basis risk Risk that the price of a specific electricity contract will differ from the 
price of a benchmark or reference contract.

Balance responsible party BRP A market participant that is responsible for ensuring that the electricity 
it consumes or produces is balanced with the electricity it receives or 
delivers to the grid.

Bidding zone BZ A bidding zone is the largest geographical area within which market 
participants are able to exchange energy without capacity allocation1.

Capacity Allocation and 
Congestion Management 
Regulation

CACM regulation The CACM regulation provides binding rules for the implementation 
and operation of EU-wide single market coupling in the day-ahead and 
intraday timeframes2.

Contract for Difference CfD CfDs can be used as a support mechanism. A CfD is a contract that 
obliges the parties to pay the spread between a defined reference price 
and a strike price. The strike price can be fixed (like in classical support 
mechanisms) or variable.

Delegated Act DA Article 27 of the Renewable Energy Directive (Directive (EU) 2018/2001 
(RED II), which can still be discarded at the time of writing of this paper, 
specifies a Union methodology on the production criteria of green 
hydrogen3. 

Electricity regulation Regulation (EU) 2019/943 on the internal market for electricity provides 
a framework for the further integration of renewable energy into the 
electricity market, sets out new rules on bidding zones and cross-zonal 
capacity allocation and reenforces the role of the market in providing 
price signals for investment4.

Exclusive Economic Zone EEZ The exclusive economic zone is an area in which sovereign states have 
jurisdiction over resources. The EEZ comprises an offshore area which 
extends from the coast (6 to 22 kilometre, in most cases) to 370 kilometres 
off the coast5.

Financial Transmission Right FTR An FTR is a financial instrument that entitles the holder for renumeration 
equal to the price difference on a bidding zone border in a certain 
direction. 

Firmness A guarantee that cross-zonal capacity rights will remain unchanged and 
that a compensation is paid if they are nevertheless changed6.

Flat price risk Flat price risk refers to the uncertainty about the future absolute price 
level.

Forward capacity allocation FCA FCA provides rules on cross-zonal capacity calculation and allocation in 
the forward timeframe7.

Futures Financial products of traded electricity, which are settled against spot 
market prices of future delivery periods and are standardised contracts 
on power exchanges8.

1 ACER has decided on alternative electricity bidding zone configurations, 2022. Link
2 Commission Regulation (EU) 2015/1222 of 24 July 2015 establishing a guideline on capacity allocation and congestion management. Link
3 COMMISSION DELEGATED REGULATION (EU) of 10.2.2023 supplementing Directive (EU) 2018/2001 of the European Parliament and of the Council 

by establishing a Union methodology setting out detailed rules for the production of renewable liquid and gaseous transport fuels of non-
biological origin. Link

4 Regulation (EU) 2019/943 of the European Parliament and of the Council of 5 June 2019 on the internal market for electricity (recast). Link
5 Retreived from OECD.Stat. Link
6 ACER has decided on alternative electricity bidding zone configurations, 2022. Link
7 Commission Regulation (EU) 2016/1719 of 26 September 2016 establishing a guideline on forward capacity allocation. Link
8 Retreived from TenneT official website: "What kind of markets are there and how do they work?". Link

https://www.acer.europa.eu/news-and-events/news/acer-has-decided-alternative-electricity-bidding-zone-configurations#:~:text=A%20bidding%20zone%20is%20the,mostly%20defined%20by%20national%20borders
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:02015R1222-20210315
https://energy.ec.europa.eu/delegated-regulation-union-methodology-rfnbos_en
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32019R0943
https://stats.oecd.org/glossary/detail.asp?ID=884
https://www.acer.europa.eu/news-and-events/news/acer-has-decided-alternative-electricity-bidding-zone-configurations#:~:text=A%20bidding%20zone%20is%20the,mostly%20defined%20by%20national%20borders
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv%3AOJ.L_.2016.259.01.0042.01.ENG
https://netztransparenz.tennet.eu/electricity-market/about-the-electricity-market/what-kind-of-markets-are-there-and-how-do-they-work/


5

Discussion Paper #4Glossary of terms

Home market HM Market setup for offshore hybrid projects in which the offshore wind 
farm is inherently part of the onshore bidding zone. The home market is 
decided by the location of the wind farm, e.g., in which EEZ it is located in. 
(e.g. a Dutch wind farm would have the Dutch onshore bidding zone as a 
home market)

Infrastructure Electrical infrastructure unless stated differently.

Interacting price/volume risk Mutually dependent price and volume changes.

Interconnector IC A transmission line for electricity, unless specified otherwise, which 
spans the border between two EU countries and connects their national 
transmission systems.

Joint Allocation Office JAO The JAO platform is a marketplace on behalf of TSOs for the auctioning of 
long- and short-term auctions of transmission capacity rights.

Long position An expectation of a market participant that the price of electricity will 
increase in the future.

Market maker Supports exchange liquidity directly and is given formal obligations to 
post bids and offers for a specific product or set of products.

Offshore bidding zone OBZ An offshore bidding zone is the largest offshore geographical area within 
which market participants are able to exchange energy without capacity 
allocation9.

Offshore wind farm OWF A power plant that contains all facilities needed to capture wind power, 
transform it into electricity and supply it to the main electricity network.

Regulated asset base RAB Regulated Asset Base (RAB) is an assessment of adequacy and efficiency 
of a company’s proposed investment program for the forthcoming 
regulatory period.

Regulatory risk Policy and regulatory decisions that may impact prices or volumes.

Short position An expectation of a market participant that the price of electricity will 
decrease in the future.

Transmission Access 
Guarantee

TAG A compensation mechanism to compensate OWF developers for a 
reduction of transmission capacity due to preventive congestion 
management by TSOs10.

Transmission System Operator TSO An organisation committed to transporting energy in the form of natural 
gas or electrical power on a national or regional level, using fixed 
infrastructure. ”TSO” and ”infrastructure” refer in this paper to the 
electricity sector unless stated otherwise.

Ten-year network development 
plan

TYNDP The 10-year network development plan (TYNDP) that ENTSO-E 
publishes every two years presents a plan on how to develop the power 
grid in the next 10 to 20 years so that it can effectively contribute to 
achieving security of supply, affordable energy prices and sustainable 
development11.

Volume risk Risk that the volume of electricity that is traded differs from the expected 
volume, independent of price changes.

Power Purchasing Agreement PPA Bilateral energy contracts whereby a buyer agrees to purchasing 
electricity from a generation asset at a fixed price for an extended period 
of time.

Power-to-Gas PtG Power-to-Gas means converting power into gaseous hydrogen.

Priority access Prioritising access to an interconnector implies preferential access of 
one market party to an interconnector to ensure that capacity is available 
when needed.

9 Article 2(65) REGULATION (EU) 2019/943 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 5 June 2019 on the internal market for 
electricity (recast).

10 Support on the use of congestion revenues for Offshore Renewable Energy Projects connected to more than one market, ENGIE Impact, 2022. Link
11 Retreived from ENTSO-E's official website. Link

https://energy.ec.europa.eu/system/files/2022-09/Congestion%20offshore%20BZ.ENGIE%20Impact.FinalReport_topublish.pdf
https://tyndp.entsoe.eu/about-the-tyndp/
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Executive summary

The large-scale deployment of offshore wind in the North Sea that includes solutions like the hub-and-
spoke concept and power-to-gas (PtG), requires a suitable offshore market setup to ensure efficient mar-
ket and system operation | The North Seas Energy Cooperation (NSEC) agreed in a statement to jointly reach 
260 GW of installed capacity of offshore wind in the North Sea by 205012. To integrate such large quantities 
of offshore wind in the European grid in an efficient manner, NSEC countries13 explore the development of 
hybrid and joint projects14. Implementing hybrid and joint projects requires cooperation and strengthening of 
EU electricity market arrangements, and in particular, clarity on the offshore market setup.

An offshore bidding zone (OBZ) market setup improves market and system operation efficiency, reflects 
physical limitations of the grid and provides appropriate price signals to market parties. Changing any 
market setup will introduce risks to market parties that should be identified and possibly mitigated | Two 
offshore market setups are considered and explored at the European level: the home market setup and the 
offshore bidding zone market setup. An offshore bidding zone forms a separate price zone from the home 
market, and connections between offshore hubs and the shore classify as interconnectors. 

Offshore wind farms (OWF) and on- and offshore power-to-gas (PtG) developers require clarity on the 
selected offshore market setup and a full understanding of the associated risks to make informed in-
vestment decision | Policy makers need to clarify the applicable offshore market setup and the required 
risk mitigation measures prior to investment decisions and (possibly joint) tenders for OWF and PtG. This 
paper aims to provide an understanding on the commercial framework for investors in an offshore hybrid 
project by assessing the risks, which are affected by an OBZ market setup. An overview of key risks and po-
tential mitigation measures is presented. The analysis in this paper is refined by conducting interviews with 
a sample of developers and investors active in the North-West European electricity market. The interviews 
were conducted on an anonymous basis.

The key incremental risks for OWFs in an OBZ market setup versus a HM setup are mainly driven by the 
relatively small size of the bidding zone, referring to the limited demand and generation within the zone. 
This means that any incremental changes to the assets (e.g., size of load, generation and infrastructure) 
would have a greater impact on the price level in a smaller bidding zone, like the OBZ, compared to the larg-
er HM bidding zone. Moreover, the dependency on the available capacity on the interconnectors under an 
OBZ is a risk that OWFs developers cannot manage themselves. Potential congestion on an interconnector, 
or technical unavailability or a delay in commissioning of interconnectors would lead to an increased price 
and volume risk, as well as an interacting price/volume risk (the unavailability of one interconnector can 
lead to greater volumes towards other OBZs, depressing prices there given a certain interconnector capac-
ity and OBZ demand). Whether these risks are detrimental to the business case of the investors is an aspect 
that needs to be further assessed. 

Offshore PtG faces mainly the mirrored version of the aforementioned risks, i.e., they can absorb volumes 
and benefit from changes in prices in the opposite direction (i.e., low price hours). Nevertheless, clarity on 
these risks is required for to be able to assess its business case. Onshore PtG relies on the available in-
terconnector capacity and its interests are more aligned with the OWFs, i.e., getting power to shore. The 
main incremental risk relates to the conditions for onshore PtG to produce green electricity (in line with the 
EU Delegated Act on electricity use for production for green hydrogen).

12 North Sea Energy Cooperation – Joint Statement on the North Seas Energy Cooperation, Sept 2022. Link
13 Belgium, Denmark, France, Germany, Ireland, Luxembourg, the Netherlands, Norway and Sweden.
14 Hybrid projects combine offshore generation and transmission assets, which conventionally operate as separate entities. This enables them 

to link projects and provides a platform for coordination between countries. Joint projects are two or more EU countries which can co-fund a 
renewable energy project in electricity, and share the resulting renewable energy for the purpose of meeting their targets. Link

https://energy.ec.europa.eu/system/files/2022-09/220912_NSEC_Joint_Statement_Dublin_Ministerial.pdf
https://energy.ec.europa.eu/hybrid-projects-how-reduce-costs-and-space-offshore-developments_en
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Text box 1: Delegated Act

The Delegated Act was adopted by the European Commission on 10 February 2023 and is currently 
subject to a 2-month scrutiny period by the European Council and Parliament. The Parliament de-
cided on 23 February 2023 to extend this scrutiny period by 2 months. The outcome of the trialogue 
between European Commission, Parliament and Council is not yet clear at the time of writing of this 
paper, and could potentially lead to the rejection of the DA. This process has potential implications 
for the statements made in this paper.

An optimal risk allocation sees risks being borne by those actors that can efficiently manage them. How 
risks under an OBZ setup should be allocated is a political decision. In any case, aligning measures to miti-
gate risks with policy objectives is crucial to avoid unnecessary societal costs. This implies using the right 
measure to mitigate the directly corresponding risk. 

Low-regret measures that help developers understand and better assess the risks they may face in a hy-
brid project under an OBZ market setup have been identified. This aligns with the views of stakeholders that 
were interviewed: first and foremost there is the need to be able to assess the risks. 

• Administrative compensation schemes set up between OWFs and TSOs, similar to existing offshore 
radial connections, would provide contractual clarity about potential compensation for the technical 
unavailability or a delay in the commissioning of the interconnector between the OBZ and onshore BZ. 
Particular consideration, however, needs to be given to the definition of the compensation scheme, 
including the definition of the correct benchmark for technical availability, the specific risk to TSOs 
associated with delays in commissioning of HVDC-assets, as well as the spill-over effects to other 
jurisdictions. 

• Increasing transparency on the available interconnector capacity and improving market partici-
pant’s understanding of capacity allocation, particularly under the flow-based and advanced hybrid 
market coupling is crucial. Such transparency could be provided by further studies on the network 
representation in general, simulations that resemble a planned hub (ex-ante), timely and user-friendly 
disclosure of allocated interconnector capacities and further disclosure and interaction with market 
participants when results are unexpected (ex-post). 

• Offshore development plans, such as planned interconnectors and additional build-out of OWF and 
PtG capacity, provide indications to investors on future developments that affect the OBZ and allow 
them to better assess long-term risks. Implementing binding commitments is administratively feasi-
ble, but there will be political and legal challenges in achieving this (e.g. getting political commitment 
to a long term integrated (electricity and hydrogen) infrastructure plan, subject to uncertainty and 
inflexibility). 

Dealing as directly as possible with risks of interconnector unavailability is considered very desirable 
by interviewed stakeholders | OWFs in an OBZ depend on the availability of interconnector capacity to 
export electricity to shore. This brings a risk that developers are unlikely to be able to manage themselves. 
As mentioned above, administrative compensation schemes are desirable by stakeholders to reduce risks 
stemming from technical unavailability or delays in commissioning of interconnectors. Other mitigation 
measures such as financial transmission rights (FTRs), Contracts-for-difference (CfDs), etc. could reduce 
volume risks associated with the impact of flow-based or advanced hybrid market coupling. However, in-
terviewed stakeholders did not express clear preference for a certain instrument. 
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The aforementioned mitigation measures have desirable elements, but an integral approach or commit-
ment that deals with all sources of unavailability and across borders might be required. To this end, support 
schemes that remunerate the OWFs for their availability rather than actual production could be an option 
to protect investors from both price and volume risks. This would make revenue streams more predictable 
and thus, de-risk investments in hybrid offshore projects. The need for public support should be revealed 
and determined in a transparent way, i.e., through auctions for offshore wind. It is noted, that implementing 
a measure that does not directly interfere with existing electricity and proposed hydrogen market regula-
tion is preferrable. 

Providing stability for the development in the first years of the roll-out is crucial | In order to maintain the 
interests of investors for a balanced and stable development of the OBZ, it is important to provide a degree 
of certainty on installed capacities (electricity generation, IC, PtG) in the OBZ for the first years of the roll-
out, while recognizing the flexibility required by TSOs and governments to adjust over time. This ensures 
that investors benefit from protection in the year’s most valuable to the business case, while still allowing 
for a rapid roll-out of offshore wind. To this end, joint tendering of OWFs and PtG could be an option to re-
duce the risk of coordination failure, leading to the reduction in price and volume risks faced by the OWF 
and PtG units. However, this measure would increase the risk of a central planner imposing outcomes that 
might be different from market outcomes. The stakeholders that were interviewed requested that indeed 
some parameters (electricity generation, IC, PtG) would need to be fixed given the small size of the OBZ, 
but at the same time stressed that within certain parameters, markets would be able to deliver efficient 
outcomes with limited need for further coordination.

Text box 2: Recommendations to policy makers

• Should an OBZ market setup be implemented for hybrid offshore projects, the North Sea 
Wind Power Hub (NSWPH) consortium would recommend policy makers to apply the iden-
tified low-regret measures (if not in place already) in order to allow stakeholders to better 
understand the risks they potentially face, hereby increasing investment security. If there are 
remaining risks that are detrimental to the business case of OWFs, these should be revealed in 
a transparent way. 

• Mitigation measures should be designed in a way that aligns with the policy objectives and 
follow the guiding principles for the EU internal market to ensure unnecessary societal costs 
are avoided and the measures are non-discriminatory. 

• Due to the multinational playing-field of hybrid offshore projects, there are certain aspects 
that require particular attention from policy makers. These include the impact of the long-
term roll-out strategy and the certainty around this, and the impact of possible mitigation 
measures in one OBZ affecting neighbouring OBZs (spill-over effects). The design of an OBZ is 
subjected to its national policies. 
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1  Offshore bidding zones:  
a promising solution

In September 2022, nine North Seas Energy Cooperation (NSEC) countries agreed in a 
Joint Statement to reach at least 260 GW of installed capacity of offshore wind in the 
North Sea by 205015. Intermediary targets agreed upon were 76 and 193 GW in the years 
2030 and 2040, respectively. The NSEC aims to connect the nine member countries16 by 
means of an offshore grid, to promote renewable energy and boost economic growth. 

To integrate such large quantities of renewable energy in the European grid 
in an efficient manner, NSEC countries monitor and facilitate the development 
of specific projects and develop concepts for hybrid and joint projects17 in the 
North Sea. A hybrid and joint project can include solutions like the hub-and-
spoke concept and power-to-gas (PtG). In addition, hybrid and joint projects re-
quire a framework that considers how to remove legal, regulatory and market 
related barriers. Developing such a framework requires international cooper-
ation and strengthening of EU electricity and hydrogen market arrangements. 

In previous discussion papers, the North Sea Wind Power Hub consortium 
(NSWPH) extensively discussed two relevant offshore market setups: the Home 
Market (HM) setup and the Offshore Bidding Zone (OBZ) market setup, see Fig-
ure 1. The NSWPH consortium investigated how an OBZ can be established18 
and discussed the implications for OWF stakeholders19. 

 
Figure 1: Home market setup (left) versus offshore bidding zone market setup (right) 
between three countries.

Internal transmission
Interconnection

Interconnection

15 Nort Sea Energy Cooperation – Joint Statement on the North Seas Energy Cooperation, Sept 2022. Link
16 Belgium, Denmark, France, Germany, Ireland, Luxembourg, the Netherlands, Norway and Sweden.
17 Hybrid projects combine offshore generation and transmission assets, which conventionally operate as separate entities. This enables them 

to link projects and provides a platform for coordination between countries. Joint projects are two or more EU countries which can co-fund a 
renewable energy project in electricity, and share the resulting renewable energy for the purpose of meeting their targets.

18 NSWPH – A strategy to establish an offshore bidding zone for hybrid projects, May 2022. Link
19 NSWPH – Offshore Wind Market Engagement, May 2021. Link

https://energy.ec.europa.eu/system/files/2022-09/220912_NSEC_Joint_Statement_Dublin_Ministerial.pdf
https://northseawindpowerhub.eu/sites/northseawindpowerhub.eu/files/media/document/NSWPH_A%20strategy%20to%20establish%20an%20offshore%20bidding%20zone%20for%20hybrid%20projects_Discussion%20paper%20%233_Final.pdf
https://northseawindpowerhub.eu/sites/northseawindpowerhub.eu/files/media/document/NSWPH_Market%20Engagement_Report.pdf
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OBZs are identified by the European Commission20, ACER and CEER21, and ENT-
SO-E22 as a promising solution, which can act as a tool to efficiently integrate off-
shore wind. In the HM setup, the offshore wind farm bids and dispatches into its 
home market and receives the HM electricity price. The cable from the offshore 
hub to shore is a hybrid asset within the home market, and is classified as an 
internal transmission cable, whereas the cables between hubs in their respective 
home markets are cross-border interconnectors. In the OBZ, in contrast to a HM 
setup, generation from the OWF is substantially higher than the demand. Electricity 
generation in an OBZ is purely based on renewable energy, which is predominantly 
exported to adjacent BZs. The wholesale electricity price in an OBZ is the result of 
market coupling and, in the absence of any local demand, converges to the price of 
the onshore market to which the OWF’s power can be delivered without congestion. 

In addition, in the OBZ market setup, the cables from the hub to adjacent BZs are 
considered as cross-zonal interconnectors rather than transmission lines within 
a bidding zone. Regulation 2019/943 on the internal market for electricity23 lays 
out the principles of capacity allocation and congestion management. Pursuant to 
Art 16(8a): Transmission System Operators (TSOs) shall maximise interconnector 
capacity and allocate a minimum of 70 percent of the cross-border capacity for 
cross-zonal trading while respecting operational security limits. This 70 percent 
rule has impact on the interaction between cross-border electricity trade and the 
export of offshore wind in a HM market setup. Additionally, as 100 percent capac-
ity allocation cannot be guaranteed in market coupling, the 70 percent-rule may 
impact the expected allowed offshore production that can be exported to adjacent 
bidding zones.

An OBZ market setup is considered to improve market and system operation ef-
ficiency, allows market representation of the physical limitations of the grid, and 
provides appropriate price signals to market parties including PtG developers. 
However, the implementation of an OBZ market setup comes with market and 
regulatory risks through the introduction of a new bidding zone24. Nevertheless, 
an OBZ in itself should not be a regulatory risk as long as the market setup is 
clear before the tendering of the wind areas.

1.1  Setting the factual and counterfactual for offshore wind  
farms and power-to-gas installations

Two main types of generating or consuming assets can be included in hub-and-
spoke projects, namely offshore wind farms (OWFs) and power-to-gas (PtG)
installations. The timeline to define the setup may differ between OWF develop-
ers and PtG developers. OWF developers require clarity of the offshore market 
setup before site tenders take place and PtG developers need clarity before 
making an investment decision. Alignment on the timelines is important when 
planning electrical and hydrogen infrastructure/assets, where appropriate. 

20 The view of the EC on the different market setups is found in the working staff document, EU strategy on Offshore renewable energy. Here it is 
stated that “it is the Commission’s view that establishing offshore bidding zones provides a good approach to ensure compliance with the cross-border 
trading rules” and that “offshore bidding zones achieve a higher degree of overall efficiency than the ‘home zone’ approach”. Link

21 ACER and CEER REFLECTION ON THE  EU STRATEGY TO HARNESS THE POTENTIAL OF OFFSHORE RENEWABLE ENERGY FOR A CLIMATE 
NEUTRAL FUTURE, April 2022. Link

22 ENTSO-E's views on offshore development. Link
23 Regulation (EU) 2019/943 of the European Parliament and of the Council of 5 June 2019 on the internal market for electricity (recast). Link
24 Which is no different from the possibility of splitting an onshore BZ.

Highlight
It is the Commission’s 
view that establishing 
offshore bidding 
zones provides a good 
approach to ensure 
compliance with the 
cross-border trading 
rules.

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=SWD%3A2020%3A273%3AFIN&qid=1605792817427
https://www.acer.europa.eu/sites/default/files/documents/Position%20Papers/ACER%20CEER%20Reflection%20on%20EC%20offshore%20strategy_final.pdf
https://www.entsoe.eu/outlooks/offshore-development/index.html
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32019R0943
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The analysis in this study uses a conceptual framework to compare and as-
sess the impact from an offshore bidding zone on risks for the selected market 
participants. The comparison analysis uses two scenario’s: the factual scenario 
for OWF and PtG in which the generation facilities are located in an OBZ and a 
so-called counterfactual scenario with a HM setup, see Figure 2 and Figure 3.

 
Figure 2: The factual (left) and counterfactual (right) market setup for an offshore wind 
farm (OWF). 
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Under the factual scenario, the OWFs are located in an OBZ. It is expected that 
for each platform or hub a separate OBZ would be implemented. This has the 
following implication for the classification of transmission lines: the transmis-
sion lines connecting the onshore and offshore BZs are classified as intercon-
nectors. Additionally, there are several implications for both off- and onshore 
BZs in each country, including that prices may differ in off- and onshore BZs 
when transmission constraints occur on the interconnectors.

Under the counterfactual scenario, a HM setup is adopted meaning that the 
OWFs are located in their national country (e.g. Dutch wind farms are part of the 
Dutch onshore bidding zone). This has implications for the classification of trans-
mission lines: only the transmission lines connecting the offshore wind farms 
to foreign countries are classified as interconnectors. The connection from the 
OWF to shore is part of the internal transmission network within the respective 
BZ. In addition, the OWF receives the electricity price of its national bidding zone. 
This means that a single price is applicable within the HM bidding zone.
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Figure 3: The factual (left) and counterfactual (right) market setup for Power-to-Gas 
(PtG) assets. 
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Under the factual scenario, PtG assets can have two different locations, namely 
onshore and offshore. Irrespective of the location of the PtG, the factual scenar-
io assumes an OBZ in which the OWF is located. When the PtG facility is located 
onshore, it is not inherently part of the OBZ but rather of the onshore bidding 
zone. Only when the facility is located offshore this study assumes the PtG as-
sets to be part of the OBZ next to the OWF. In this setup, PtG assets can produce 
green hydrogen, and depending on their location, more options are available 
for electricity procurement. Specifically, assets located offshore are now locat-
ed in an OBZ with 100 percent renewable electricity generation from offshore 
wind farms. As a result, the PtG asset can still enter into a power purchase 
agreement (PPA)with an offshore wind farm for the hydrogen to be qualified as 
green, but it can also procure green electricity directly from the OBZ grid when 
it is ensured that the requirements of article 4, which depicts the conditional 
requirements for electricity from the grid counted as fully renewable, of the EU 
Delegated Act are followed25. Onshore PtG, in contrast, still relies on a PPA with 
offshore wind farms for the hydrogen to be qualified as green. However, spatial 
correlation is achieved by entering into a PPA with an OWF located in the OBZ. 
The available interconnector capacity between the OBZ and the onshore BZ is 
here a limiting factor.

Under the counterfactual scenario for PtG assets, a HM setup is adopted 
meaning that all assets within the EEZ of a member state are inherently part of 
a single bidding zone (the national bidding zone of the member state). Similar 
to the factual scenario, PtG assets can be located offshore or onshore. Produc-
ing hydrogen that is qualified as green, requires PtG assets to enter into a PPA 
with OWFs as electricity from the grid may not meet the Delegated Act criterion 

25 In a theoretical situation, the OWF including PtG is build and commissioned in 2030 under an OBZ. Pursuant to article 4(1) of the DA, focus is on the 
previous calendar year as benchmark year. However, this is not a suitable benchmark year as the OBZ didn’t exist. Therefore, still a PPA might be 
required despite the fact that all the electricity in that (O)BZ is green. 

Highlight
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from 2028 onwards26. For offshore PtG, the asset is located on the offshore hub, 
however, it is part of the single (national) bidding zone. As a consequence, it can 
secure its electricity directly through a PPA with OWFs, among other sources. In 
a hypothetical plug-and-play scenario, hydrogen pipelines are sufficiently large 
to transport hydrogen from the offshore hub to the shore. For onshore PtG, the 
asset needs to enter into a PPA contract with OWFs and would receive electrici-
ty via offshore cables. However, the amount of electricity that OWFs can deliver 
to shore is subject to potential transmission constraints.

1.2  Goal and approach of the paper

Text box 3: Goal 

This discussion paper is meant to provide understanding of the commercial framework, including 
the key risks, for investors in OWFs and PtG installations when changing the market setup from a 
HM to an OBZ and to present possible mitigation measures that could address these risks.

This paper outlines the different risks for OWF and PtG developers associated 
with an OBZ market setup. Risks associated with an OBZ market setup mostly 
relate to market and regulatory risks. Further, the paper outlines possible mit-
igation measures that can address these risks associated with OWF and PtG 
development in an OBZ and thereby increase investment security. Low-regret 
actions are identified which allow stakeholders to better understand the risks 
they potentially face in an OBZ. 

The described results and recommendations have been achieved through a 
combination of stakeholder engagement interviews and an extended literature 
review. The primary source for this work builds upon previous work by NSWPH 
as well as recent industry publications on the risks and mitigation measures 
within an OBZ market setup. Stakeholder interviews were conducted with OWF 
and PtG developers and developers active in the North-West European electric-
ity market. These interviews were conducted on an anonymous basis.

This paper first presents the key risks for OWF and PtG developers in an OBZ in 
section 2, whereafter mitigation measures are provided in section 3. Section 4 
presents the conclusions of key risks and mitigation measures and recommen-
dations to policy makers.

26 COMMISSION DELEGATED REGULATION (EU) of 10.2.2023 supplementing Directive (EU) 2018/2001 of the European Parliament and of the Council 
by establishing a Union methodology setting out detailed rules for the production of renewable liquid and gaseous transport fuels of non-
biological origin. Link

https://energy.ec.europa.eu/delegated-regulation-union-methodology-rfnbos_en
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2  Key risks for developers in  
an offshore bidding zone

Text box 4: Key messages

• It is imperative to have a full overview of risks for developers in an offshore bidding zone mar-
ket setup to ensure appropriate mitigation measures are developed and timely implemented if 
needed, and to ensure investment confidence for developers.

• The risks for OWFs immediately affected by the OBZ market setup are mainly market risks 
complemented by regulatory risks, namely (1) basis location risk, (2) flat price risk (what will 
be the capture price in the OBZ), (3) volume risk (how much electricity can be traded in the 
market), (4) interacting price/volume risk (greater volumes depress prices given certain inter-
connection capacity and OBZ demand), and (5) regulatory risk (policy and regulatory changes 
may impact prices or volumes).

• Irrespective of the offshore electricity market setup, PtG producers face risks concerning the 
uncertainties about the regulatory framework and the market setup for and classification of 
green hydrogen. At the time of writing, the Commission proposal for the Delegated Act will 
be submitted to the European Parliament and the Council for a two-month scrutiny period 
which can be extended to four months. The proposal can be accepted or rejected; it cannot be 
amended.

• PtG assets (onshore/offshore) face risks related to the classification of the produced hydro-
gen as green. This relates to the electricity they procure. Onshore PtG relies on the available 
interconnector capacity and its interest are more aligned with the OWFs, i.e., getting electricity 
to shore. The main incremental risk relates to the conditions for green hydrogen production 
(in line with EU Delegated Act on electricity procurement for production for green hydrogen). 
Offshore PtG (1) and a direct connection of an interconnector from the OBZ to the onshore PtG 
(2) can provide a hedge as they (1) do not face restrictions with respect to the export cable, and 
(1 and 2) do not face regulatory uncertainty with respect to procurement of green electricity.

2.1 Risk categories

Risks for OWF and PtG developers when changing from a HM to an OBZ mar-
ket setup can be classified within six categories (see Figure 4). The sections 
below detail the main risk categories to developers affected by a transition to 
an offshore bidding zone configuration. The Appendix includes a description of 
other risk categories that are not directly affected by a transition to an offshore 
bidding zone market setup.
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Figure 4: Overview of all risks that OWF and PtG developers can face. The red-marked 
squares imply risks affected by a transition to an offshore bidding zone market setup.

* Note that it’s not the risk per se that has changed, but its implications. 
** The bidding zone reconfi guration is a regulatory risk itself.
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2.1.1 Market risks 

Market risks, also known as systematic risks, refers to the risks inherent to the 
overall market or market segment in which an investment is made and include 
price risks (basis risks/ flat price risks), volume risks and interacting volume/
price risks. These risks are often correlated.

Price risks (basis risk/flat price risk)
Basis risk in electricity markets refers to the risk that the price of a specific 
electricity contract will differ from the price of a benchmark or reference con-
tract. This can occur due to differences in delivery location, delivery period, or 
other specific terms of the contract. 
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Flat price risk refers to the risk that the absolute price level (the flat price) of 
electricity will fluctuate. This risk can be caused by a variety of factors, includ-
ing changes in demand, supply disruptions, and changes in the cost of gener-
ating and delivering electricity. For example, a generator is uncertain about the 
future electricity price and whether this price is sufficient to make the invest-
ment profitable. The electrical export capacity for an OWF developer in an OBZ 
is defined by the available interconnection capacity from the offshore hub to 
adjacent bidding zones, whilst for offshore PtG, the hydrogen export capacity is 
defined by the flowrate and size of the pipelines to shore. Generally, at moments 
of congestion, prices can be lower offshore relative to onshore, resulting in a 
potentially lower market revenue for commercial merchant generation. In elec-
tricity markets, the term “spread” refers to the difference in price between two 
different contracts or benchmarks. The spread can be positive or negative and 
can be used to measure the relative value of different contracts or to identify 
opportunities for profit27.

Volume risk
Volume risk in electricity markets refers to the risk that the volume of elec-
tricity that is traded differs from the expected volume, independent of price 
changes. This situation can occur due to, for example, constraints of electricity 
transmission capacity (e.g., curtailment due to congestion management28) from 
an OBZ to an adjacent BZ, which can lead to an adverse impact for OWF and PtG 
developers. For offshore PtG developers, however, no constraints are foreseen 
for the transmission of hydrogen from sea to shore, on the condition that the 
capacity of hydrogen transmission infrastructure is designed accordingly. 

Other risks impacting traded electricity volumes include weather, technical and 
balancing risks29. Weather risks relate to an inaccuracy in weather predictions, 
leading to a deviation between expected and actual electricity production by an 
OWF. Technical risks exist, for example, due to outages or maintenance (tech-
nical unavailability) of electrical and gas infrastructure. A mismatch between 
traded and expected volumes relates to balancing risks to the OWF developer 
as a balance responsible party (BRP). 

Interacting price/volume risk
The interacting price/volume risk can be defined as mutually dependent price 
and volume changes. Interactions may turn “simple” volume risk into non-line-
ar price risk. For example, in contrast to the simple volume risk, an OWF may 
be forced to sell surplus energy at times when other OWFs do so as well (so 
at declining prices) resulting from the surplus made available in the market. 
The interacting price/volume risk is not relevant for OWFs under a subsidy re-
gime. However, similar risk as for unsubsidised OWFs are present in case of a 
one-sided market premium and zero-bids, or bids below the levelised cost of 
electricity (LCOE) of the OWF.

27 There are several types of spreads that can be used in electricity markets. 1) Calendar spreads: These refer to the difference in price between 
contracts for different delivery periods. 2) Basis spreads: These refer to the difference in price between contracts for delivery to different 
locations. 3) Cross-commodity spreads: These refer to the difference in price between contracts for different energy sources, such as electricity 
and hydrogen.

28 The set of processes and procedures used to ensure the secure and efficient operation of the power system, particularly when there is a 
mismatch between the electricity supply and demand.

29 Volume deviation between the latest forecast and the realised generation. Short or long position is then sold to or bought from the grid operator 
at balancing prices, respectively.
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Electricity is traded on a variety of markets in Europe at different volumes, pric-
es, and timescales (outlined in Figure 5). Each market brings its own market 
risk and is therefore elaborated on in section 2.2. For hydrogen it is at the time 
of writing unclear what the exact market setup will look like, which is a direct 
market risk. Price and volume risks exist in both long- and short-term electrici-
ty markets, and risks differ depending on the timescales of the markets.

 
Figure 5: Overview of different electricity markets and role of market actors.  
The respective markets are elaborated in-text30.
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2.1.2 Regulatory risks

Regulatory risks are caused by policy and regulatory decisions that may impact 
prices or volumes, such as a change in market design or balancing market set-
up, the amendment of renewable support mechanisms or wider climate regu-
lations. All these risks have a wide impact on market outcomes. Changing the 
market setup is a regulatory risk in itself since this introduces uncertainty for 
all market parties until a new market setup is identified and implemented.

30 Retreived from TenneT's official website: What kind of markets are there and how do they work. Link

https://netztransparenz.tennet.eu/electricity-market/about-the-electricity-market/what-kind-of-markets-are-there-and-how-do-they-work/
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In addition, misallocation of subsidies to different assets is a regulatory risk 
and appropriate support mechanisms should be in place for the appropriate 
assets31. In relation to these support mechanisms, a regulatory framework is 
at the time of writing in development for the procurement of green32 electricity 
and, irrespective of the market set up, the production of green hydrogen. An 
input-related risk to produce green hydrogen33 relates to the criteria that must 
be met for the procurement of electricity, in order for the produced hydrogen to 
qualify as green hydrogen (see break-out box on the Delegated Act34).

Text box 5: The Delegated Act (DA) on sustainability criteria

The Delegated Act (DA) on sustainability criteria establishes a Union methodology setting out de-
tailed criteria to produce renewable hydrogen. The DA is required under article 27(3) of the Re-
newable Energy Directive (RED II). The RED II includes binding targets for the use of hydrogen and 
derivates in industry and transport. 

In February 2023, the Commission has adopted a Delegated Act which proposes to include ac-
counting indicators to produce renewable hydrogen. At the time of writing, the scrutiny period for 
accepting or rejecting the DA is ongoing and will be extended until June 2023. 

From 1 January 2030, an hourly correlation between renewable electricity production and renew-
able hydrogen production is proposed. Until 31 December 2029, a monthly correlation is proposed. 
In extent, if the electricity clearing price resulting from single day-ahead market coupling is below 
or equal to 20 EUR/MWh, or lower than 0.36 times the allowance to emit one tonne of carbon diox-
ide during the relevant period. Furthermore for installations producing renewable hydrogen that 
came into operation before 1 January 2028, the requirements of articles 5 (a) and (b) will not apply 
until 1 January 2038. This means that the installation producing renewable electricity should have 
come into operation not earlier than 36 months before the PtG installation and that the renewable 
electricity installation has not received support. From 1 January 2028 onwards these requirements 
do apply. However, individual Member States can still choose to enforce the additionality requirements, 
leaving uncertainty for investors. 

Electricity can be sourced from the grid of a single bidding zone when the average carbon intensity 
is lower than or equal to 65g CO

2
-e/kWh, or the average share of RES is higher than or equal to 90 

percent over a calendar year (or calendar year 2021). Once the latter conditions are met, electricity 
from the grid is counted so for the consecutive 5 years. Renewable energy generation units under 
a PPA should be located in an offshore bidding zone interconnected to the bidding zone where the 
PtG asset is located. 

Renewable energy generation units must not have received support in the form of operating aid or 
investment aid. However, support received by renewables before repowering, financial support for 
land or grid connections and support that does not constitute net support are excluded.

31 Only in case subsidies are needed to mitigate certain regulatory risks.
32 Electricity produced from resources such as solar, wind, geothermal, biomass, and low-impact hydro facilities (EEA). Link
33 COMMISSION DELEGATED REGULATION (EU) of 10.2.2023 supplementing Directive (EU) 2018/2001 of the European Parliament and of the Council 

by establishing a Union methodology setting out detailed rules for the production of renewable liquid and gaseous transport fuels of non-
biological origin. Link

34 Delegated acts are on art. 27 and 28 of the RED II Proposal for a DIRECTIVE OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL amending 
Directive (EU) 2018/2001 of the European Parliament and of the Council, Regulation (EU) 2018/1999 of the European Parliament and of the Council 
and Directive 98/70/EC of the European Parliament and of the Council as regards the promotion of energy from renewable sources and repealing 
Council Directive (EU) 2015/652.

https://www.eea.europa.eu/help/glossary/eea-glossary/green-electricity
https://energy.ec.europa.eu/delegated-regulation-union-methodology-rfnbos_en
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2.2 Key risks for offshore wind farm developers in an offshore bidding zone

Text box 6: Key messages

• The risks for OWF developers immediately affected by a transition to an OBZ market setup are 
mainly market risks.

• A generator faces new basis locational risk (between OBZ and neighbouring BZ) and hedging 
products must be established. Subsidised OWFs are, contrary to unsubsidised OWFs, protected 
from price risk due to a support payment, but face the same volume risk as unsubsidised OWFs 
in an OBZ

The key risks for OWF developers in an OBZ market setup relate to market 
risks, with key differences between unsubsidised and subsidised OWFs. In an 
OBZ, generation is generally higher than demand. The production of electric-
ity from OWFs follows the wind profile, i.e., variations in wind speeds lead to 
variations in electricity production. The generated electricity volumes within an 
OBZ could, besides the volumes exported through available interconnector ca-
pacity towards adjacent BZs, also be balanced by offshore PtG in the OBZ. The 
possibility to trade across bidding zones in different electricity markets and 
to correct imbalances in the prediction of generation profiles, depends on the 
available transmission capacity between the different adjacent bidding zones. 

In general, the average marginal production cost of electricity is lower with-
in the OBZ compared to the onshore HM, but price levels are a result of mar-
ket coupling35. This could ultimately lead to a less favourable business case 
for unsubsidised OWFs in an OBZ. Subsidised OWFs, in contrast, have support 
schemes in place (e.g., one-sided, or two-sided contracts-for-difference (CfDs)). 
For each electricity market (visualised and defined in Figure 5), the risks related 
to the OBZ are described below.

1. Forward markets
Forward markets are markets in which electricity is bought and sold for deliv-
ery at a future date. In forward markets, unsubsidised OWF face a flat price risk. 
Due to the limited amount of market participants within the OBZ, unsubsidised 
OWF may need to rely on forward markets outside the OBZ and (direct) power 
purchasing agreements (PPAs) to hedge the price risk. This results in a new 
locational basis risk for unsubsidised OWF, which emerges when a future is 
traded at a different location than the actual product. No impact is envisaged 
for subsidised OWF as they receive a support payment that compensates for 
the price difference between the settlement and forward price. If two parties 
want to conclude a deal across borders, they also need to acquire long-term 
cross-zonal transmission rights36 that are auctioned on the Joint Allocation Of-
fice (JAO) platform37.

35 An OBZ setup may expose OWF developers to lower market revenues (compared to the HM setup) if the price in the OBZ converges towards the 
lowest price of one of the adjacent bidding zones, or when frequent curtailment of OWFs takes place to enable efficient import of negative price 
power.

36 Commission Regulation (EU) 2016/1719 of 26 September 2016 establishing a guideline on forward capacity allocation. Link
37 The JAO platform is a marketplace on behalf of TSOs for the auctioning of long- and short-term auctions of transmission capacity rights.
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https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv%3AOJ.L_.2016.259.01.0042.01.ENG
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2. Day-ahead market
In day-ahead markets electricity is bought and sold for delivery the following 
day. Transmission constraints (as highlighted in section 2.1.1) can lead to an 
adverse, but limited, impact on liquidity for price formation in the day-ahead 
market. (Un)subsidised OWF can still make bids in a liquid day-ahead (DA) mar-
ket, coupling almost all EU DA markets, but the market revenue is impacted 
by generation and scarce transmission capacity in and between the adjacent 
(onshore) bidding zones. In addition, financial losses related to curtailment or 
non-dispatch occur in situations where more electricity is generated than can 
be exported to adjacent bidding zones and consumed in the OBZ (volume risk), 
potentially resulting in lower electricity prices in the OBZ (interacting price/
volume risk). Ex-ante congestion management and potentially advanced hybrid 
coupling (AHC)38 can result in lost revenues for OWF developers due to a reduc-
tion in volume of electricity they can sell. Subsidised OWF are usually shielded 
from such price loss due to support schemes to ensure a certain level of guar-
anteed income for the electricity they produce. 

3. Intraday market
Intraday markets are markets in which electricity is bought and sold for delivery 
on the same day. Through the intraday market, buyers and sellers can adjust 
their order volumes in line with improved demand or renewable feed-in fore-
casts or unexpected power plant outages. On the intraday market in the OBZ, 
there is likely a limited number of bids. However, due to increased cross-bor-
der trading capacities, internationally accessible bids may increase, but limited 
trading opportunities are present after gate closure time (usually 60 minutes 
before the actual delivery of electricity39). It is currently not clear which of these 
two effects will dominate. 

4. Balancing markets
Balancing mechanisms ensure the (physical) stability of the grid and rely on 
multiple parties within the OBZ to provide balancing service. From a system 
perspective, balancing an OBZ should not be considered much different than 
balancing of an existing bidding zone. Windfarms contribute to energy pro-
duction in the OBZ and can provide the OBZ with down-regulation bids, when 
needed. In balancing markets, price risks emerge as an OBZ includes fewer 
counterparties that are available to correct any imbalances caused by the OWF. 
Forecast errors of generators in the OBZ have the same direction as they are 
caused by the connected wind farms in the OBZ that have correlated generation 
profiles. This results in an amplification of balancing deviation. The requirement 
of clear balancing mechanisms, which is currently lacking, is a regulatory risk. 
That is, the current lack of certainty regarding the possibility of entering bids 
into the EU balancing platforms is a regulatory risk that may affect the balanc-
ing framework for OWFs in an OBZ. The price of balancing services depends on 
available transmission capacity to adjacent bidding zones and the integration of 
the OBZ in the EU balancing platforms.

38 For further information on AHC, please see ENTSO-E - Assessing Selected Financial Support Options for Renewable Generation. Link
39 ACER adopts a decision on intraday cross-zonal gate opening and closure time, May 2018. Link
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https://eepublicdownloads.azureedge.net/clean-documents/Publications/Position%20papers%20and%20reports/entso-e_pp_Offshore_Development_05_Financial_Support_211102.pdf
https://documents.acer.europa.eu/Media/News/Pages/ACER-adopts-a-decision-on-intraday-cross-zonal-gate-opening-and-closure-time.aspx


21

Discussion Paper #4Key risks for developers in an offshore bidding zone

Other risk drivers
Discrete changes to demand or supply in the OBZ will have a greater impact on 
the price level in smaller bidding zones like the OBZ, compared to larger bidding 
zones likes the HM bidding zone. For example, lower than expected offshore de-
mand or interconnector availability can have a direct impact on the price level. 

 
Figure 6: Example of technical  Figure 7: Example of technical 
unavailability of PtG asset. unavailability of the connection to shore.
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The unavailability of load assets (PtG) in the OBZ introduces a market risk, see 
Figure 6. In the situation that on- and offshore PtG assets are unavailable, an in-
cremental price risk is introduced due to the dependency on the bidding of load 
assets and how much these assets are willing to pay for electricity generated 
by the OWF. Moreover, there is an incremental volume risk as the OWF might not 
be able to sell all its generated electricity due to congestion. In addition, if there 
is a long-term agreement in place between an unsubsidised OWF and a PtG as-
set in the OBZ, a lasting unavailability of a PtG asset can result in a counterparty 
risk for unsubsidised OWF developers. 

A technical unavailability of the connection to shore introduces a volume and price 
risk. In Figure 7, the NL OWFs can only sell electricity through other OBZs now. 
The OWFs might receive compensation for the lost income, but level of com-
pensation is uncertain. If export restrictions are in place, this could lead to cur-
tailment of offshore wind energy. Prices in the DE OBZ will also be lower due 
to fewer export opportunities. An administrative national policy is unlikely to be 
able to mitigate this.
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The volume of renewable electricity that can be transported could be affected 
by the available offshore PtG and interconnector capacity to adjacent bidding 
zones. In both the HM and OBZ market setup, ex-ante congestion management 
is applied, which is subjected to the result of market coupling. The price of elec-
tricity within an OBZ decreases when export capacity is unavailable or limited 
as generation will exceed demand. However, it is necessary to quantify this pric-
ing effect through an assessment of the AHC to determine the direct nature of 
this relationship. Generated electricity by subsidised OWF is similarly reduced, 
but the price received by the OWF is unaffected due to the support payments. If 
there is a technical unavailability (due to an outage or maintenance) or a delay 
in the commissioning of the connection to shore, volume and price risks may 
occur due to export restrictions to adjacent OBZs. This could result in less gen-
eration and fewer export opportunities for the OWF. 

2.3 Key risks for power-to-gas developers

Text box 7: Key messages

• Regulatory risks for PtG developers mainly exist in the early stages of the project with regula-
tion on green hydrogen currently being negotiated between the European Parliament, Europe-
an Commission and European Council.

• The risks for PtG developers (onshore/offshore) regarding electricity input, mirror those of the 
risks for OWF developers. Locating PtG offshore could be a mitigation for some risks faced by 
OWF developers as offshore assets do not face restrictions with respect to the export cable 
capacity and do not face regulatory uncertainty with respect to procuring green electricity. 

• PtG risks relating to hydrogen supply do not change between HM and OBZ. 

• Irrespective of the offshore electricity market setup, at the time of writing PtG producers face 
risks concerning the to be accepted regulatory framework and the market setup for and clas-
sification of green hydrogen.

The key risks for PtG developers relate to price, volume and regulatory risks. 
The differences in key risks between on- and offshore PtG developers are de-
scribed below. The risks are categorised between output and input risks. Input 
and output risks refer to the potential uncertainties or vulnerabilities that can 
affect the inputs (electricity required for hydrogen production) or outputs (sell-
ing green hydrogen) or resources that are used in a process or system.
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Output related risks
There are several risks related to selling green hydrogen (i.e., output). At the 
time of writing, the EU hydrogen and decarbonized gas market package40 and 
the Delegated Act on additionality41 have been proposed by the European Com-
mission and are being discussed within and between the European Commis-
sion, Parliament and Council, further clarifying the regulatory (market) frame-
work for renewable hydrogen.

This introduces price risks: 
• There is considerable uncertainty around the price of green hydrogen that 

consumers are willing to pay because the green value of hydrogen is not 
appropriately remunerated42.

• Due to a potential lack of liquid markets for green hydrogen in the first 
years of the business case, PtG producers may need to rely on bilateral 
offtake agreements (PPAs) with green hydrogen consumers. 

• The business case for green hydrogen is currently driven by regulation and 
not (yet) by the market. Hence, support schemes for PtG operators, in line 
with regulation, are an important determinant of the price of green hy-
drogen. There is uncertainty regarding the level of subsidy and applicable 
conditions, as these are still to be decided by policy makers. 

These risks apply equally regardless of PtG being located in a HM or OBZ setup.

Input related risks
There are several risks associated with the procurement of renewable electric-
ity for PtG operators (i.e., input). PtG assets are exposed to flat price risk, risks 
related to interactions between price and volume risk, and risks related to the 
unavailability of the PtG asset (operational risk). 

Price risk can exist in case a PPA price is linked to the wholesale day-ahead 
market price. If an OBZ market setup is applied and the price is linked to the 
day-ahead market, offshore PtG will likely operate with lower electricity price 
levels compared to an onshore PtG operator. However, an OWF developer aims 
to sell electricity at the highest price levels, conflicting with the interest of off-
shore PtG developers.

The technical unavailability of PtG assets, due to, for example, outages or mainte-
nance, can introduce a price risk for on- and offshore PtG developers. In case of 
unavailability of the asset, PtG developers are expected to resell their procured 
renewable electricity in electricity markets including the day-ahead and intr-
aday market. There is an incremental price risk, as the price achieved in the 
OBZ setup is directly affected by the lower demand due to unavailable PtG as-
sets. The risk borne by offshore PtG developers is higher than for onshore PtG 
developers due to an increased counterparty risk that comes with long-term 
agreements. An example of a counterparty risk is the likelihood of an offshore 

40 Proposal for a REGULATION OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL on the internal markets for renewable and natural gases and 
for hydrogen (recast), Dec 2021. Link

41 COMMISSION DELEGATED REGULATION (EU) of 10.2.2023 supplementing Directive (EU) 2018/2001 of the European Parliament and of the Council 
by establishing a Union methodology setting out detailed rules for the production of renewable liquid and gaseous transport fuels of non-
biological origin. Link

42 However, the recast of the Renewable Energy Directive (RED II) provides binding targets for the uptake of Renewable Fuels of Non-Biological 
Origin (RFNBOs) which increase demand for hydrogen with at least 70 percent greenhouse gas (GHG) savings relative to grey hydrogen amongst 
EU Member States.
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PtG producer not being able to resell their procured electricity (e.g., if no trans-
mission capacity is available to an adjacent BZ). This price risk is not applicable 
for onshore PtG developers as they can still do portfolio management (re-sale 
of electricity) after intraday cross-zonal gate closure time (IDCZGCT) in some 
markets, like in the Netherlands and Germany. 

Volume risk | Further, on- and offshore PtG developers are exposed to a volume 
risk if they are not able to resell the excess of renewable electricity inflicted by 
the unavailability of the PtG asset. The exposure to this volume risk is lower 
for onshore PtG compared to offshore PtG, as explained under the example for 
price risks for PtG developers. However, this risk is present irrespective of the 
market setup. 

Curtailment risk may arise in a situation where an OWF is unable to deliver the 
contracted amount of electricity to the PtG developer due to e.g., a technical fail-
ure or transmission constraints. For offshore PtG developers, more options are 
available to procure lost volumes of green electricity in the wholesale markets 
as the electricity produced within an OBZ would automatically classify as green 
electricity under the current the EU Delegated Act. 

For onshore PtG, in contrast, transmission constraints on the interconnector 
between the OBZ and the adjacent onshore bidding zone could result in a vol-
ume risk if insufficient green electricity can be exported to the onshore bidding 
zone. The severity of the related volume risks depends on the temporal corre-
lation as set out under the Delegated Act as pointed out in section 2.1.2. Under 
the Delegated Act, temporal correlation for hydrogen to be certified as green 
will change from a monthly to an hourly correlation from 2030 onwards. The 
correlation is based on physical production, and thus results in a limited risk in-
crease with a change from a HM to an OBZ market setup. In addition, from 2028 
onwards, additionality for onshore PtG imposes further risks in case of techni-
cal unavailability or a delay in commissioning of an interconnector with the OBZ.

Regulatory risk | In relation to transmission constraints, the technical unavail-
ability of a connection to shore introduces a regulatory risk specifically for on-
shore PtG developers. Electricity taken from the grid may no longer be certified 
as ‘green’ based on the criteria set out in the Delegated Act. Moreover, relevant 
particularly for the onshore PtG is the compliance with the additionality criteri-
on of the Delegated Act which requires, among others, that the RE plant has not 
received operating or investment aid (Article 5 (b)). Should renewable energy 
power plants, including OWFs in an OBZ, prefer public support over PPAs with 
a PtG developer, this could be a risk for onshore PtG which might have limited 
options to find a counterparty with attractive prices/ conditions to enter into a 
green PPA. To which extent the renewable energy power plants will enter into 
public support schemes in the future is uncertain and depends among others on 
the electricity and hydrogen prices as well as the design of the support scheme. 
Therefore, the resulting risk for onshore PtG is not clear.
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3  Mitigation measures

Text box 8: Key messages

• There are three low-regret mitigation actions that can readily be implemented by policy mak-
ers that may already be in place:

1. Developing a compensation scheme for OWFs in an OBZ to address delayed commissioning 
and technical unavailability of transmission infrastructure.

2. Increasing transparency and the understanding of the allocation mechanism for 
interconnector capacity.

3. Developing offshore development plans (binding and non-binding) to provide insight into 
expected OWFs, PtG and interconnection capacities affecting an OBZ.

• Other mitigation measures such as financial transmission rights, contracts for difference, etc. 
could reduce volume risks associated with the impact of market coupling.

• An integral approach or commitment that deals with all sources of unavailability and across 
borders might be required. Should it be deemed necessary, support schemes remunerating 
the OWFs for their availability rather than actual production could be an option for protecting 
investors from both price and volume risks making revenue streams more predictable and 
thus, de-risking investments in hybrid offshore projects.

• As changes in capacities (electricity generation, interconnectors, PtG) can have a major impact 
on OBZ price risks, providing a degree of certainty on installed capacities in the OBZ, especially 
for the first years of the roll-out, ensures that investors benefit from protection in the years 
most valuable to the business case while recognising the flexibility required by TSOs and gov-
ernments to adjust over time. 

• Joint tendering of OWFs and PtG could be an option to reduce the risk of coordination failure, 
resulting in a reduction in price and volume risk faced by the OWF and PtG assets. However, 
this measure would increase the risk of a central planner imposing outcomes that might be 
different from market outcomes.

This chapter presents possible mitigation measures that can address the key 
risks for OWF developers in an OBZ as identified in section 2. Mitigation meas-
ures for PtG will not be discussed since the main risk faced by PtG assets is of 
regulatory nature and relates to proof of hydrogen green attribute. However, 
there needs to be certainty with respect to legislation on green hydrogen and 
on how network tariffs apply in an OBZ. 

The discussed mitigation measures were divided into five topical categories and 
evaluated based on a set of criteria.
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3.1 Overview of mitigation categories 

Text box 9: Broad categories of mitigation measures

1. Low regret measures
2. Mitigation measures to address volume risks
3. Mitigation measures to address price risks
4. Mitigation measures to address price differences  

(spread between the OBZ and onshore markets)
5. Guaranteed offtaker

Mitigation measures that could be applied to the key risks for OWF developers 
(as identified in section 2) can be specified along five categories. These five cat-
egories include multiple measures to either fully mitigate the identified risks or 
to reduce risks to an acceptable level which can be transferred to and managed 
by appropriate stakeholders. However, the allocation of risk to different stake-
holders is ultimately a political decision. 

The sections below provide an outline and description of these broad categories 
of mitigation measures. Each mitigation measure is described and assessed 
according to the assessment of the risk they can address, the level of risk re-
duction they can establish, the regulatory intervention required to implement 
the measure, the practicability of the measure and the distributional effects and 
future proofness of the measure.

Text box 10: Assessment of mitigation measures

The mitigation measures are assessed in accordance with the following criteria:

1. An assessment of risk | extent to which the measure allows market participants to assess the 
risk, and potentially price it in if not fully mitigated.

2. Risk reduction | extent to which the measure is suited to deal with the risk it is supposed to 
tackle. 

3. Regulatory intervention | if and how much regulatory intervention is required for the 
implementation of the mitigation measure. It also includes possible conflicts with other 
regulation. 

4. Practicability | complexity of the implementation and use of the mitigation measure.
5. Distributional effect | the difference of impact across stakeholders affected by a mitigation 

measure.
6. Future-proofness | extent to which the mitigation measure is suitable in future hybrid projects 

and energy systems.
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3.2 Low-regret actions 

A number of low-regret actions are identified to allow stakeholders to better 
understand the risks they potentially face. These include:

1. Developing administrative compensation schemes to address: 
a. Technical unavailability of electrical infrastructure, and/or
b. Delayed commissioning of electrical infrastructure;

2. Transparency and understanding of the allocation mechanism for 
interconnector capacity, i.e. this includes simulations and projections 
made available by the TSOs to allow for an assessment of the risk (and 
understanding/predictability of the algorithm to stakeholders);

3. Offshore development plans (binding or non-binding).

Low-regret measures yield large benefits under relatively low overall risks. A 
detailed description and assessment of each measure based on the aforemen-
tioned criteria (see section 3.1) is provided below. 

3.2.1 Administrative compensation mechanism to deal with a delay  
in commissioning or technical unavailability of the interconnectors

OWFs depend on the availability of interconnector capacity to export electric-
ity to shore. Technical unavailability occurs due to maintenance or outage of 
the interconnector. In certain European markets, TSOs are responsible for the 
delivery and maintenance of the grid connection and not the OWF developers. 
Absent of further regulation, the revenue loss due to the unavailability of the 
interconnector for the TSO relates to a delayed inclusion in the regulated asset 
base (RAB43) and the loss of congestion income from not being able to trade 
electricity across the interconnector. 

Administrative compensation schemes (ACS)44 between OWFs and the TSO (or 
backed by the government) could provide OWF developers contractual clarity 
about potential compensation, the conditions of the ACS as well as the likelihood 
of occurrence for unavailability of interconnectors in case of a delay in commis-
sioning45 or due to technical unavailability of the interconnector. Current ACS are 
set up for radial connections, e.g. referring to the price of the national bidding 
zone rather than the price that would be achieved in the OBZ46. The ACS in case 
of an OBZ needs to detail the counterfactual prices.

Compensation is unlikely to be fully mitigating the risk, e.g. some risk could be 
shared with OWFs and force majeure clauses remain likely. Moreover, the una-
vailability of interconnectors can also affect adjacent OBZs. The compensation 
schemes are unlikely to cover spill-over effects to other jurisdictions. This could 
potentially be mitigated by integrated approach across countries, but might be 
politically difficult to achieve. 

43 Regulated Asset Base (RAB) is an assessment of adequacy and efficiency of a company’s proposed investment program for the forthcoming 
regulatory period.

44 Already in place for radial OWFs.
45 The delay of interconnection infrastructure may also be due to a delay in the permitting process with no or limited control by the TSOs.
46 Policy choice whether compensation comes from TSO and tariff payers, or from government and taxpayers. E.g. § 17e EnWG in Germany; Besluit 

schadevergoeding net op zee in the Netherlands; In Denmark network connections are mostly financed by OWF.
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The degree of regulatory intervention needed for the implementation of this 
mitigation measure is limited and there is precedent with radial connections. 
Consideration, however, needs to be given to the definition of the compensation 
scheme as OWF developers in the OBZ do not have a priority access rights to 
the interconnector.

Determining the right counterfactual might be challenging and double-counting 
with other potential mitigation measures like FTRs needs to be considered. The 
future-proofness of an ACS might become more complex with meshed grids47 
due to an increase of market parties and countries involved, with multiple con-
tractual agreements. 

In addition, it is important to note that a compensation scheme to mitigate the 
risk of a delay in commissioning may carry very high risks to TSOs. For example, 
risks for TSOs differ greatly between delays in commissioning of point-of-con-
nection assets compared to delays in commissioning of HVDC-lines, with the 
latter carrying much larger risks. Such a compensation scheme must therefore 
carefully consider the appropriate risk transfer, taking into account events and 
permitting processes with no or limited controllability by the TSOs.

3.2.2 Transparency and understanding of allocation  
of interconnector capacity

OWFs depend on the availability of interconnector capacity to access onshore 
markets. The amount of capacity allocated to the interconnectors is a result 
of market coupling. The market coupling algorithm aims at maximizing social 
economic welfare in Europe. However, the method used to perform the market 
coupling calculations might impact the amount of capacity allocated to the in-
terconnector. The difference in the methods can be explained by how well the 
grid is represented in the optimization algorithm. A better representation of the 
electricity grid leads to more accurate grid constraints but also a complexer 
optimization problem. Nevertheless, more a more accurate representation of 
the grid leads to achieving more social economic welfare.

Currently, three methods are used or have been used in Europe to perform the 
market coupling calculations. As these calculations are complex, and cover 
many EU electricity markets, the results are not always intuitive. The Net trans-
fer capacity (NTC) is a simplification of the grid and its physical characteristics and 
therefore not able to consider physical network restrictions. The other approaches 
are more complex as they work with a more accurate representation of the 
physical grid and calculations are partly performed during market clearing. 
Market participants that were interviewed refer to flow-based market coupling 
and advanced hybrid coupling as a black box, making it difficult for OWFs and PtG 
developers to assess the availability of interconnector capacity and hence the 
level of OWF curtailment and price formation in the OBZ. 

Although there might be a limited direct effect of increasing the transparency 
and understanding of the allocation mechanism for interconnector capacity, it 
removes uncertainty for OWF and PtG developers to assess the risk they are ex-

47 Meshed grids refer to clusters of OWFs connected to offshore hubs which are interlinked and connected to multiple countries.

Highlight
For the commissioning 
of HVDC-lines the TSOs 
carry a substantially 
larger risk compard 
to point-of-con nection 
assets. 

Highlight
Increasing the 
transparency and 
understanding of the 
allocation mechanism 
for interconnector 
capacity removes 
uncertainty for OWF 
and PtG developers to 
assess the risks.



29

Mitigation measures Discussion Paper #4

posed to. Transparency can, for example, be provided by sharing further studies 
on the behaviour of the more complex methods for market coupling, simulations 
that resemble a planned hub (ex-ante)48, timely and user-friendly disclosure of 
allocated interconnector capacities, and further disclosure and interaction with 
market participants when results are unexpected (ex-post). 

The introduction of flow-based market coupling did not directly increase trans-
parency; therefore, a market consultation could be proposed on how transpar-
ency can be increased through advanced hybrid coupling (AHC)49. AHC should 
ultimately improve the overall efficiency of the hub-and-spoke projects and lead 
to less ex-ante congestion management.

3.2.3 Offshore development plans (binding/non-binding)

Offshore development plans provide indications to developers on future devel-
opments that may affect the OBZ and allow them to better assess long-term 
risks. Similarly, guidance and principles on how the offshore electricity grid 
and hydrogen grid will develop will provide helpful indications. In an OBZ, the 
number of market parties involved in generation and demand is much smaller 
compared to a HM setup. Any changes might therefore result in greater risks for 
OWF and PtG developers. Offshore development plans can provide clarity and 
certainty on future capacities (demand, supply and interconnectors) that should 
be expected by developers and other market parties and therefore allow them 
to better assess long-term market risks. However, binding plans might reduce 
flexibility to adapt plans to new (unforeseen) circumstances and innovations.

This measure requires little regulatory intervention since offshore develop-
ment plans are already produced by multiple governments across the North 
Sea area. Existing practices include national targets for offshore wind and elec-
trolyser capacity, joint non-binding targets, such as under the NSEC, national 
offshore grid development plans, ENTSO-E and ENTSO-G TYNDPs and ONDP50, 
and maritime planning.

3.3 Mitigation measures to address volume risks

Dependency of OWF developers on interconnector capacity is a key difference 
from the HM market setup and is a risk that stakeholders cannot manage them-
selves. Mitigation measures that deal with the delay in commissioning and tech-
nical unavailability as directly as possible are considered of high importance by 
OWF developers. Other mitigation measures addressing volume risks could be:

1. Firmness commitments are commitments by either TSOs or governments that a 
certain volume of electricity can be exported to shore over an interconnection, 
including financial compensation if the commitments are not met. This “commitment” 
is a broad concept, and there are various forms of such commitments possible.

48 In the implementation phase of a reconfiguration of a BZ parallel runs of market coupling could help to better understand the impact on prices and 
allocated interconnector capacities (parallel runs were undertaken when implementing the reconfiguration of the German/Austrian bidding zone).

49 AHC makes it possible to consider limitations of an meshed AC grid, while the effective HVDC interconnector capacities are addressed 
individually; but will affect market prices, and therefore affect the revenues for both OWF developers and TSOs (ENTSO-E - Assessing Selected 
Financial Support Options for Renewable Generation). Link

50 The offshore network development plans per sea basin will be developed for the first time by January 2024 as required by the Trans-European 
Networks for Energy Regulation (TEN-E) (EU) 2022/869.
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2. Transmission Access Guarantees (TAG)51 are a compensation mechanism 
to compensate OWF developers for a reduction of transmission capacity of 
an interconnector due to congestion management by TSOs.

3. Priority availability to OWF developers to an interconnector implies providing 
a higher dispatch priority to OWF on an interconnector than for transmission 
between BZs. Note that priority availability of the interconnector is not the 
same as priority access to the interconnector by OWFs.

Administrative compensation schemes (ACS) and transmission access guar-
antees (TAGs) have desirable elements for OWF developers, but an integral 
approach or commitment that deals with all sources of unavailability across 
borders is regarded beneficial to OWF developers in an OBZ. Implementing a 
measure that does not directly interfere with existing electricity market regu-
lation is preferable. However, all stakeholders who were interviewed requested 
some form of mitigation, but there was no clear preference for any of these 
instruments. The following sections detail each of the above measures. 

3.3.1 Firmness commitments 

Mitigation measures related to the firmness of interconnection capacity main-
ly address technical risks stemming from a delay of the commissioning of an 
interconnector, technical unavailability (outages) of the interconnector and 
reduced capacity made available to the market. Firmness commitments are 
a broad concept aiming at (partially) mimicking the operational behaviour of 
OWFs under a HM setup. Various forms of such commitments are possible, in-
cluding Transmission Access Guarantees or transmission rights, which are de-
scribed as a separate measure in the next section. Firmness commitments can 
be made by either TSOs or governments and entail a commitment that either 
generated electricity can be exported to shore, or, that a financial compensation 
is due. These commitments can address technical and curtailment risks which 
are associated with volume risks. 

Firmness commitments can create risks for TSOs as they are required to 
provide a committed level of transmission capacity or compensation to OWF 
developers. Significant intervention could be required to introduce such com-
mitments. In addition, offering firm interconnector capacity essentially creates 
discrimination between the different grid users in favour of the OWF developer. 

Implementation of the measure might be challenging as calculations of the  
value of lost electricity might be complex and needs to be transparent. Wider 
redispatch policy and compensation schemes for technical unavailability can 
serve as models or templates for similar policies in other contexts. The meas-
ure is likely to introduce additional costs for TSOs, network users or the gov-
ernment. It is foreseen that a combination of TSO and government will be best 
able to deal with the risk. However, the risk is associated with the location of 
generation and load.

51 A proposal from COM to support on the use of congestion revenues for Offshore Renewable Energy Projects connected to more than one market. 
Link
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Concluding, firmness commitments can help reduce volume risks for devel-
opers by providing assurances and financial protections but introduce risks to 
TSOs and constitute a major intervention. Furthermore, this mitigation meas-
ure would also stroke against one of the fundamental principles of the internal 
European electricity market, namely, to provide a non-discriminatory market. 

3.3.2 Transmission Access Guarantee

A transmission access guarantee is a mechanism to compensate OWF develop-
ers for a reduction of transmission capacity due to preventive congestion man-
agement by TSOs52. The TAG is developed for setups where the hybrid system 
is designed in such a way that the entire wind production can structurally be 
exported onshore and also features no zonal uncertainty. The TAG is effectively 
a CfD with a variable strike price at a particular time for all available volume. 
As such, it isolates the OWF from any of the risk relative to the HM approach, 
in which the OWF would have an injection capacity for which it has guaranteed 
access to the HM. 

Under a TAG, a TSO would be responsible to compensate the OWF for restrict-
ing network actions. Compensation payments could be calculated based on the 
missed-out revenue that an OWF would have obtained in the reference market 
(i.e. the OBZ). The compensation payment could be determined by the reference 
bidding zone price (onshore market) minus the offshore bidding zone price (≥0) 
multiplied with the total available offshore generation. The TAG has an under-
lying assumption that all “hybrid system should typically be designed in such a 
way that the entire wind production can structurally be exported onshore”. This 
assumption creates a risk of overcompensating OWF developers, depending on 
the relative demand, generation, and interconnection capacities, in conjunction 
with the specifics on how the reference price is set53. Specifically, the underly-
ing assumption is not in line with the overplanting of OWFs, i.e., it is econom-
ical to install more capacity than can be structurally exported, and OWF will 
self-curtail if required during a limited number of hours. Moreover, in cases in 
which two interconnectors are used to export all power, the choice of reference 
market becomes important to avoid overcompensation. Additionally, under the 
flow-based method, it is not the case that TSOs manage the allocated capacity 
as directly as today under NTC, and as such the effect of redistributing risks and 
incentives to TSOs is unclear. Finally, TAG does not consider the role of demand 
in an OBZ in the future, making the formulation of the instrument more difficult.

Similar to the interconnector firmness measure, TAG requires significant reg-
ulatory intervention and create discrimination between different users of the 
interconnector if the commitment is only made to OWFs in an OBZ. The TAG 
could be introduced as a new instrument in the OBZ market setup. No direct 
conflicts with existing legislation are present, but an amendment for the CACM 
(2015/1222) and Electricity Regulation (2019/943) regulations would be required. 
A challenge with its implementation is whether the available volume can be 
defined in a transparent manner and whether all produced electricity can be 
exported to shore.

52 Support on the use of congestion revenues for Offshore Renewable Energy Projects connected to more than one market, August 2022. Link
53 Please see the Appendix for examples of the TAG.
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Concluding, transmission access guarantees could help reducing volume risks 
for developers by providing assurance that transmission capacity is available. 
However, they introduce differential treatment of market actors and create risks 
for TSOs, as congestion income may not provide adequate revenue for honouring 
guarantees. Furthermore, deviations from the assumption that all electricity can 
be exported to shore make the formulation of the TAG more difficult, as also the 
OBZ electricity price can be a relevant factor for compensation. This mitigation 
measure would also stroke against one of the fundamental principles of the inter-
nal European electricity market, namely, to provide a non-discriminatory market.

3.3.3 Priority availability for offshore wind farm developers 

Another variant of firmness of interconnection is priority availability54. Prior-
itising access to an interconnector implies preferential access to an intercon-
nector to ensure that capacity is available when needed. The rationale to grant 
priority access to OWFs could be that OWFs are more valuable to dispatch than 
the scheduling of interconnector flows (due to lower losses as distances are 
shorter). This allows OWF developers to operate as if there was a guaranteed 
capacity of the interconnector available to them. However, priority access might 
add another layer of complexity to the flow-based market coupling algorithm. 
As this was already difficult to fully understand by developers, this mitigation 
measure might lead to additional complexity in, for example, providing trans-
parency of this measure. The exact application and design of this measure is 
unclear, and therefore not suitable for direct implementation.

3.4 Mitigation measures to address price risks

The electricity prices materialising in the OBZ are relatively sensitive to changes 
in the infrastructure and assets, such as the capacity of installed OWF, offshore 
PtG and interconnectors. Therefore, ensuring a balanced development of off-
shore generation, demand and interconnection is imperative to provide certain-
ty for developers under any market setup. Such clarity mitigates flat price risk, 
and interacting price & volume risk. Mitigation measures identified to ensure a 
balanced development under an OBZ market setup are:

1. Joint tendering of OWF and PtG assets | joint tendering of OWF and PtG to 
prevent situations in which one of the elements might not be profitable as a 
stand-alone investment and increase certainty on the planned capacities of 
OWF and PtG that will be commissioned.

2. Increase of interconnector capacity at cost for OWF developers | developers 
willing to contribute to an increased interconnection capacity of the 
interconnectors. This additional capacity will not be offered to the market, 
and is only available to the OWF developers. This increases their security of 
utilising the interconnector, hereby reducing the market risks in an OBZ. 

3. Binding commitments for future development | providing indications to 
developers on future developments that might affect the OBZ as well as 
guidance and principles on the development of offshore grids. This allows 
developers to better assess long-term risks. Binding commitments or rules 
regarding the size of OWFs and their capacities within an OBZ, interconnectors 

54 Note that priority availability of the interconnector is not the same as priority access to the interconnector by an OWF.
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to neighbouring BZs, could serve as mitigation measures against unforeseen 
changes that may occur after the initial roll-out55.

The electricity price materialising in the OBZ is relatively sensitive to changes 
of the installed capacities of all the assets. As a consequence, the right balance 
needs to be struck between the dimensioning of the system; OWF and PtG ca-
pacities as well as interconnectors. The NSPWH has assessed three mitigation 
measures that aim to ensure a balanced OBZ development.

Text box 11: Mitigation measures to ensure a balanced OBZ development

1. Joint tendering of OWF and PtG
2. Additional interconnector capacity at cost for OWF developers
3. Binding commitments for future development

3.4.1 Joint tendering of offshore wind farms and power-to-gas 
 
Joint tendering of OWF and PtG implies that both assets are developed and op-
erated by a single party or consortium. Flat price risks are mitigated in this way 
as there is internal hedging of the electricity price between both assets; PtG 
developers are protected against high prices, OWF developers are protected 
against low prices. 

Joint tendering reduces the risk of coordination failure, which can lead to a re-
duction of the flat price risk and interacting price/volume risk faced by OWF and 
PtG developers. However, this approach increases the risk that a central plan-
ner would make decisions that are different from efficient market outcomes. 
Concession agreements and conditions are required in any case. Joint tender-
ing limits the optimisation possibilities for developers and may be a more sig-
nificant intervention than other auction designs. Joint tendering is not difficult 
to implement administratively, but it requires a central planner to ensure the 
balance is right, rather than relying on market outcomes. 

Concluding, joint tendering does provide some further certainty to parties that 
the planned capacities of OWF and PtG will be commissioned, but this measure 
comes at a potential societal risk.

3.4.2 Additional interconnector capacity at cost  
for offshore wind farm developers

From the perspective of an OWF developer, investing in a larger interconnection 
capacity to shore which is reserved for them, increases the probability that gen-
erated electricity can reach BZs uncongested. This in turn would decrease the 
flat price and volume risks. A possible mitigation measure is to introduce flexi-
bility in the interconnector capacity. This could be realised through enabling the 

55 An independent regulator should be put in charge for supervision and guaranteeing the targets being met.
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OWF developer to request building additional capacity, provided the developer 
is willing to bear the cost. 

OWF developers have an incentive to reduce volume and flat price risks, while 
TSOs pursue increasing societal welfare. It may be challenging to assess the 
distributional effects and determine whether additional capacity leads to in-
creased societal welfare. 

PtG developers are affected differently by increased interconnection capacity. 
Offshore PtG may face higher prices in an OBZ. This in turn could improve the 
competitive positioning of onshore PtG developers.

The mitigation may introduce regulatory issues, in case an OWF developer ex-
pects priority access to interconnectors as a result of their financial contribu-
tion. This would be in conflict with non-discriminatory access principles. From 
the perspective of practicability, it will be challenging to define a mechanism 
that prevents free riding if there are multiple OWF investors in the OBZ. 

Concluding, additional interconnector capacity at cost for OWF developers could 
help to reduce risks but increases uncertainty for demand in the OBZ and intro-
duces a range of regulatory and practical issues.

3.4.3 Binding commitments for future developments

Binding commitments refer to targets related to the capacity of the OWF and PtG 
within an OBZ and interconnectors towards adjacent BZs. These commitments 
create a competitive environment for OWF and PtG developers by clarifying the 
conditions that drive prices and volumes. Binding targets could therefore signif-
icantly reduce flat price and the interacting price/volume risk.

However, commitments to specific technologies and locations are a significant 
policy intervention. They lock in choices and reduce flexibility for policy makers 
to make adjustments over time, which could be desirable (e.g., as changes in 
technology, the energy market or grid congestion occur). Firm commitments 
can be costly and lead to disputes between stakeholders within an OBZ. 

Implementing binding commitments is administratively feasible, but there will 
be political and legal challenges in achieving this (e.g., getting political com-
mitment to a long-term infrastructure plan, subject to uncertainty). In addition, 
binding targets could result in a suboptimal overall design of the OBZ.

3.5 Mitigation measures to address price differences  
between offshore bidding zone and onshore markets

Market risks, including the price risk and volume risk, related to the technical 
unavailability of interconnection or to the market coupling algorithm that allo-
cates transmission capacity, could be alleviated through the introduction of the 
three measures provided below.
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3.5.1 Financial Transmission Rights

Financial transmission rights (FTRs)56 are a financial instrument that entitles 
the holder to receive the difference in price between the two connected markets 
for a defined amount of MWs and in a particular direction. In order to bring back 
the risk to the reference market approach, the transmission right is considered 
from the OBZ to the home market. FTRs are existing instruments provided by 
TSOs for various time intervals but are not yet offered for a period that would 
cover the lifetime of the OWF. 

FTRs may also be important for subsidised wind farms if the subsidy price dif-
fers from the FTR. The discussion on FTRs focuses on how rights to an OWF are 
allocated and priced during the lifetime of the asset or concession. 

The allocation of rights affects the value of the concession, and this allocation 
can shift value from TSOs to governments. There are two options for allocating 
rights: (1) including them in the concession auction, or (2) providing them in a 
separate process. The second option allows investors to manage price and vol-
ume risks but raises questions around whether investors will be able to acquire 
the rights and whether concessions will proceed if government subsidies are 
required.

The question of how many rights to allocate has two options. One option is to 
allocate all rights of the line to a matching firm injection capacity under the HM 
approach, which could “overcompensate” the OWFs. This option might be risky 
for the TSO as the concession auction is not available to all buyers and is of a 
one-off nature. The other option is to determine a number of rights based on 
risk expectation. The number of rights needed could differ for different parties 
and revealing this information in an auction would be the best option. A Con-
tracts-for-difference (CfD) might be able to more directly deal with the potential 
volume at risk.

Subsidy leakage could be deemed an undesirable distributional effect. The fi-
nancial transmission rights, as such, are available and require little intervention 
(apart from the time horizon required to implement the intervention). Regula-
tory intervention is required on the allocation of the FTRs, where it would clash 
with several principles and regulations (at a minimum Electricity market, for-
ward capacity allocation (FCA), and CACM57).

56 An FTR compensates congestion costs occurring on the day-ahead market between the OBZ and adjacent BZ. An FTR is defined as a right to 
transport energy from the point of injection to a point of delivery across an interconnector. For each hour that congestion takes place over this 
interconnector and this energy cannot be transported, the party with the FTR is awarded a share of congestion income collected in that specific 
hour.

57 CACM provides the legal basis for the designation of nominated electricity market operators (NEMOs), outlines their tasks associated with market 
coupling and provides a framework for their cooperation with TSOs.
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3.5.2 Contracts for Difference

Contracts for difference (CfDs)58 are a support mechanism that can be pro-
vided to OWF. A CfD is a contract which pays the difference between an agreed 
strike price and a reference price of electricity (in this case the OBZ price) to an 
OWF developer. The strike price can be fixed (like in classical support mecha-
nisms) or variable (in this case the price of the home market). The spread will 
be applied to the produced volume. Typically counterparties of a CfD are the 
government or the TSO. CfDs backed-up by governments qualify as a subsidy 
and are an evolving hedging tool with diverse designs. Traditional CfDs remu-
nerate OWFs for the actual energy produced and can mitigate price risks but not 
volume risks. Alternative options, such as a CfD based on deemed generation 
in which OWFs are paid based on their potential to generate (availability) rather 
than their actual generation, can hedge OWFs not only against price risk, but 
also volume risk. The latter would de-risk investments for OWFs connected to 
hybrid projects. This type of CfD is effectively a capacity-based support scheme 
remunerating OWFs for their availability to serve the system. Recent studies 
by Newbery59, ENTSO-E60 and Schlecht, et.al.61 propose CfD designs decoupling 
payments from actual production. However, the design of this instrument re-
quires careful consideration in order to avoid any inefficiencies/risks.

A CfD captures the spreads and allows direct hedging in combination with more 
liquid onshore markets. Market parties do need to formulate expectations on 
the development of the OBZ to assess the value of the CfD. The regulatory inter-
vention is high when CfDs are offered by the TSOs and they require compatibility 
with FTRs. In addition, government-backed CfDs are likely to qualify as subsidy.

If a CfD is based on actual volumes produced, the CfD appears to be practical 
as it requires a single contract from the day of commissioning of the OWF. A 
CfD would become more difficult to implement if it applies to all flows across 
the interconnector (like FTRs). This could lead to a situation in which produced 
volumes are subsidised under different subsidy regimes than where the actual 
volume is sold to. A CfD redistributes risks to a CfD counterparty, but this risk 
could be symmetrical depending on design of the contract. TSO-backed CfDs 
are essentially FTRs and in the long run, one instrument would be preferred. 
Ideally government-backed support schemes would be phased out to reduce 
societal costs.

3.5.3 Market maker

A market maker supports the exchange of liquidity directly and is given formal 
obligations to post bids and offers for a specific product or set of products. They 
satisfy demand to sell/buy at current market prices rather than wait for a better 
price, by offsetting the imbalance at the current market price and requiring a 
liquidity premium until the imbalance disappears.

58 A contract (often qualified as support mechanism) which pays the difference between an agreed settlement price of electricity and the actual 
electricity price to ensure a guaranteed income level to a developer. In case the actual electricity price is higher than the agreed settlement price, 
the developer needs to pay back the difference again if a double-sided CfD is applied. 

59 The Energy Journal (iaee.org). Link
60 ENTSO-E Vision: A Power System for a Carbon Neutral Europe. Link
61 https://www.econstor.eu/handle/10419/268370. Link 
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Within the OBZ, there are only a limited number of parties with physical assets 
and positions. It is unlikely that liquidity will develop in the OBZ (bilateral con-
tracts are more likely). The alternative could be a market maker that creates 
liquidity on the spreads between the OBZ and onshore market. Such trade can 
be based on the transmission rights, but could also be purely financial, reducing 
flat price risk. Brokers can also act as market makers on commercial terms, 
but market makers for onshore PtG are unlikely to be willing to deal with guar-
antees of origins (GoO) because there is limited spread in the onshore market. 

Market makers can be set up voluntarily or mandatory. Their level of trade and 
risk premia can provide a market benchmark. Mandatory market making re-
quires significant oversight and regulation, while voluntary market making is 
practical and incentivised. Market maker activity is usually funded through e.g., 
the bid/ask spread, but in cases of low transactions they may be compensated 
through an exchange or a surcharge on end customers. The implementation 
and regulation of market making can be complex, including IT systems and cost 
allocation, and regulated market making may eventually be phased out.

Stakeholders who were interviewed expressed mixed views on whether market 
makers and CFDs would need to be introduced over and above the use of FTRs 
more generally, in addition to mitigations to deal with locational basis risk from 
the interconnector directly.

3.6 Guaranteed offtaker

Guaranteed offtakers, often a government supported entity, act as central buy-
ers/sellers who commit to purchasing a volume of electricity or hydrogen and 
bring/sell it to the demand allowing for a clear assessment of remaining risks. 
In addition, they provide a reliable counterparty. Guaranteed offtakers, howev-
er, introduce regulatory risks and uncertainty at the end of the contract. This 
measure would isolate both OWF and PtG developers from most risks going 
beyond the HM setup. Moreover, it is a very interventionist measure where a 
government heavily interferes in the market and absorbs all the risks. The par-
ties interviewed expressed little appetite for this mitigation measure.

This measure might be more suitable for completely new technologies rath-
er than introducing changes to the market setup for established technologies. 
Although a new organisation needs to be established to set up a guaranteed 
offtaker, governments have experience with auctions and roll-out schemes for 
hydrogen. In the long-term, the presence of a guaranteed offtaker is likely to be 
diminished, although recent calls for new market designs in the energy sector 
might mean there is more support for a government entity to become involved 
in the market. 
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4  Conclusions and  
 recommendations
This paper aimed at providing an understanding of the impact of the market setup on 
investors in an offshore hybrid project by assessing the risks for investors in OWFs 
and PtG in a selected market setup (OBZ or HM). An overview of key risks and potential 
mitigation measures for these risks is presented. The analysis in this paper was refined 
by conducting interviews with a sample of developers and investors active in the North-
West European electricity market. The interviews were conducted on an anonymous 
basis.

4.1 Key risks

The key incremental risks for OWFs in an OBZ versus HM setup are mainly driv-
en by the relatively small bidding zone with correlated generation, given limited 
demand within the zone. This means that any incremental changes to the assets 
(e.g. size of load, generation and infrastructure) would have a greater impact on 
the price level in a smaller bidding zone like the OBZ, compared to the larger HM 
bidding zone. Moreover, the dependency on interconnectors under an OBZ is a 
risk that investors in OWFs cannot manage themselves. Potential congestion on 
the interconnector or technical unavailability or delay in commissioning of inter-
connectors would lead to increased price and volume risk, as well as interacting 
price/volume risk (the unavailability of one interconnector can lead to greater 
volumes towards other OBZs, depressing prices there given a certain intercon-
nector capacity and OBZ demand). Whether these risks are detrimental to the 
business case of the investors is an aspect that needs to be further assessed. 

Offshore PtG faces mainly the mirrored version of the aforementioned risks, 
i.e., they can absorb volumes and benefit from changes in prices in the opposite 
direction (i.e., low price hours). Nevertheless, clarity on these risks is required 
for the business case. Onshore PtG relies on the interconnector capacity and its 
interest are more aligned with the OWFs, i.e., getting power to shore. The main 
incremental risk relates to the conditions for onshore PtG to procure green 
electricity (in line with EU Delegated Act on electricity use for production for 
green hydrogen). 

4.2 Mitigation measures

An optimal risk allocation sees risks being borne by those actors that are able to 
efficiently manage them. How risks under an OBZ setup should be allocated is a 
political decision. In any case, aligning measures to mitigate risks with policy 
objectives is crucial in order to avoid unnecessary societal costs. This implies 
using the right measure to mitigate the directly corresponding risk. 

Low-regret measures that help developers understand and better assess the 
risks they may face in a hybrid project under an OBZ market setup have been 
identified. This aligns with the views of stakeholders that were interviewed that 
first and foremost there is the need to be able to assess the risks. Administra-
tive compensation schemes set up between OWFs and TSOs, similar to existing 
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offshore radial connections, would provide contractual clarity about potential 
compensation for the technical unavailability or a delay in the commissioning 
of the interconnector between the OBZ and onshore BZ. Particular considera-
tion, however, needs to be given to the definition of the compensation scheme, 
including defining the correct benchmark for technical availability, the specific 
risk to TSOs associated with delays in commissioning of HVDC-assets (especial-
ly when the delay of infrastructure is due to a delay in the permission processes 
with no or limited controllability by the TSOs), as well as the spill-over effects 
to other jurisdictions. 

Increasing transparency on the available interconnector capacity and improving 
market participant’s understanding of capacity allocation, particularly under the 
flow-based and advance hybrid market coupling, is crucial. Such transparency 
could be provided by further studies on the network representation in general, 
simulations that resemble a planned hub (ex-ante), timely and user-friendly dis-
closure of allocated interconnector capacities and further disclosure and inter-
action with market participants when results are unexpected (ex-post). 

In addition, information on offshore development plans (binding or non-binding), 
such as planned interconnectors and additional build-out of OWF/PtG capacity, 
provide indications to investors on future developments that affect the OBZ and 
allow them to better assess long-term risks.

Dealing as directly as possible with risks of interconnector unavailability is 
considered as very desirable by interviewed stakeholders. OWFs in an OBZ de-
pend on the availability of interconnector capacity to export electricity to shore 
and this is a risk that developers are unlikely to be able to manage themselves. 
As mentioned above, administrative compensation schemes are desirable by 
stakeholders to reduce risks stemming from technical unavailability or delays 
in commissioning of interconnectors. Other mitigation measures such as FTRs, 
CfDs, etc. could reduce volume risks associated with the impact of flow-based 
market coupling. However, interviewed stakeholders did not express a clear 
preference for one particular instrument. 

The aforementioned mitigation measures have desirable elements, but an inte-
gral approach or commitment that deals with all sources of unavailability and 
across borders might be required. To this end, support schemes remunerating 
the OWFs for their availability rather than actual production could be an option 
to protect investors from both price and volume risks making revenue streams 
more predictable and thus, de-risking investments in hybrid offshore projects. 
The need for public support should be revealed and determined in a transpar-
ent way i.e. through auctions for offshore wind. It is noted, that implementing a 
measure that does not directly interfere with existing electricity market regu-
lation is preferrable. 

Providing stability for the development in the first years of the roll-out is 
crucial. Providing a degree of certainty on installed capacities (electricity gener-
ation, interconnection, PtG) in the OBZ for the first years of the roll-out ensures 
that investors benefit from protection in the years most valuable to the business 
case, while recognising the flexibility required by TSOs and governments to ad-
just over time. This balances the interests of investors for a balanced and stable 
development of the OBZ with the interest for a rapid roll-out of offshore wind. 
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To this end, joint tendering of OWFs and PtG assets could be an option to reduce 
the risk of coordination failure, resulting in a reduction in price and volume risk 
faced by the OWF and PtG assets. However, this measure would increase the 
risk of a central planner imposing outcomes that might be different from market 
outcomes. The stakeholders that were interviewed requested that indeed some 
parameters (electricity generation, interconnectors, PtG) would need to be fixed 
given the small size of the OBZ, but at the same time stressed that within certain 
parameters, the market would be able to deliver efficient outcomes with limited 
need for further coordination.

4.3 Recommendations to policy makers

Should an OBZ market setup be implemented for hybrid offshore projects, NSP-
WH would recommend policy makers to apply the identified low-regret meas-
ures in order to allow stakeholders to better understand the risks they poten-
tially face, hereby increasing investment security. If there are remaining risks 
that are detrimental to the business case of OWFs, these should be revealed 
in a transparent way e.g., through auctions for offshore wind. These auctions 
would determine the need and level of support for OWFs. If deemed necessary, 
a support scheme that covers remaining volume and price risks could be im-
plemented.

Mitigation measures should be designed in a way that aligns with the policy 
objectives, i.e. if the objective is to de-risk investments in offshore wind, then an 
instrument should be designed that serves this specific purpose. In this way, un-
necessary societal costs are avoided. Additionally, mitigation measures should 
follow the guiding principles of the EU internal market, including the principle 
of non-discriminatory treatment. Any mitigation measure should therefore be 
subject to competition and made available to all market participants. 

Finally, due to the multinational playing-field of hybrid offshore projects, there 
are certain aspects that require particular attention from policy makers. These 
include the impact of the long-term roll-out strategy and the certainty around 
this, which impacts the price and volume risk. Moreover, attention is needed 
to assess the impact of possible mitigation measures in one OBZ affecting 
neighbouring OBZs (spill-over effects). The design of an OBZ is subjected to its 
national policies. Potential mitigation measures affect flows to and from other 
OBZs, potentially increasing or decreasing prices in other OBZs. For example, 
the unavailability of one interconnector can lead to flows towards other OBZs 
and depress prices there. This could potentially be mitigated by an integrated 
approach across countries, but this is a matter of political will.
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Appendix

Other risk categories for developers

Other risk categories that are present for OWF and PtG developers (section 2.1), regardless of the market 
setup, are provided with a description below. 

1. Strategic/business risks
Strategic/business risks refer to risks associated with approval and permitting processes for the devel-
opment of OWF and PtG projects across Europe, and the risks related to increasing exposure to changing 
business conditions. Business conditions include:
• Changing financial conditions62 
• Available technologies
• Innovations 

Other strategic risks include:
• Insufficient available technical expertise and personnel
• A lack of public acceptance of the developed solution/technology

2. Credit risk
Credit risk includes the possibility of losses from a counterparty’s failure to reimburse or meet contractual 
obligations, including settlement- and replacement risk. Settlement risk means that one of the parties does 
not deliver on the terms of a contract, e.g., the offtaker in a power purchase agreement fails to pay the gen-
erator. Replacement risk is the possibility that a default in a contract between two parties can lead to having 
to replace a sale at a different price than the original contract. 

3. Operational risk
Operational risk is an umbrella concept for risks that can incur costs separate from the market risk, includ-
ing technical, construction and operation costs of the OWF or PtG installations and electrical or hydrogen 
infrastructure. These costs can increase or decrease due to (un)foreseen changes to the allocation of costs 
and risks between parties. These events include for example, unplanned failures during the operational 
lifetime, or cost increases for maintenance work due to increasing fuel prices.

The operational cost risk refers to the variable cost of operating a PtG asset. This risk is relevant for off-
shore PtG producers in an OBZ. Costs for balancing services for PtG operators in an OBZ can potentially be 
higher due to transmission constraints and lower availability of balancing responsible parties63 (BRPs) for 
balancing capacity compared to onshore BZs. Other examples include uncertainty regarding the allocation 
of offshore network costs, or higher network tariffs in case a separate network tariff is used for the OBZ 
covering the offshore network costs.

4. Liability and legal risks
Liability and legal risks include damage to third parties and discrepancies between laws, regulation, and 
standards. Third party risk can include liability due to ecological damage and bodily injuries, while examples 
of discrepancies may include a conflict between national and international (e.g., EU) law. 

62 PtG assets cannot classify their volumes of hydrogen as green if the procured electricity has received any operational or developing aid, posing 
risks to subsidised OWFs. 

63 A market participant that is responsible for ensuring that the electricity it consumes or produces is balanced with the electricity it receives or 
delivers to the grid.
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Mitigation measures

Mitigation measures available to market parties to balance risks and four numerical examples for the 
Transmission Access Guarantee (TAG) are provided below. 

1. Mitigation measures available to market parties to balance risks
In the absence of any constraints, balancing markets are de-facto coupled and there is no difference be-
tween the HM and OBZ. A first mitigation strategy is therefore to assess the amount of interconnector 
capacity to be made available for balancing purposes based on a cost benefit analysis (CBA). The impact of 
constrained situations varies. In general, whenever the OWF or OBZ in total are short64, we would expect a 
coupling with onshore markets as interconnector (IC) capacity becomes available. However, the OBZ market 
setup makes it less predictable on which balancing market the OBZ balancing price is based. 

When the OWF/OBZ is long65, this might be offset against importing interconnectors. When all intercon-
nectors are exporting and congested, there is no value in a long position. There is no portfolio effect from 
operating in a single (large) market. We have not identified an intervention that would serve as mitigation 
measure for this. Market parties should, however, be able to price in potentially higher costs or lower reve-
nues from the balancing market. This would require further information on the balancing capabilities in the 
OBZ and on the interaction with the interconnectors.

2. Numerical examples Transmission Access Guarantee
 
Figure 8: Worked example A: sufficient export capacity to the host country
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In this scenario, we have two onshore markets, A and B, with prices of €30/MWh and €50/MWh, respective-
ly. The OBZ, which is located within the EEZ of country B, is also part of the reference market in the TAG. The 
available production in the OBZ is 1000 MW, which is transported to market B unless there is an unavaila-
bility of the interconnectors. Additionally, 200 MW will flow from market A to market B. The price in the OBZ 
is €30/MWh and the total revenues for OWFs are €30,000. If interconnector B is curtailed, 600 MW can still 
flow to market A, but the price in the OBZ drops to €0/MWh and the total revenues become €0. In this case, 
the TAG would be valued at (€50/MWh-€0/MWh)*1000 MW= €50,000. This value would overcompensate the 
OWF in relation to its exposure in the OBZ setup. However, it would result in payments similar to the HM 
approach, given that the OWF is exposed to OBZ pricing when there is a lack of availability.

64 There is not enough electricity generated compared to what was offered to the market.
65 There is too much electricity generated compared to what was offered to the market. 
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Figure 9: Worked example B: jointly sufficient export capacity.
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In comparison to worked example A, we have modified the capacity of interconnector B while ensuring that 
all OWF production can still be exported. Country A is the marginal source of demand, and therefore sets 
the price at €30/MWh. Total revenues in this setup are €30,000. If interconnector B is curtailed, 600 MW can 
still flow to market A, but the price in the OBZ drops to €0/MWh resulting in total revenues of €0. In this case, 
the TAG would be valued at (€50/MWh-€0/MWh)*1000 MW= €50,000, which would overcompensate the OWF.

It is important to consider the reference market dynamically when determining compensation. While 500 
MW of export capacity to market B was guaranteed, this amount at the price of market B would not fully 
compensate for the loss (500 MW* €50/MWh= €25,000/MWh). This factor should be taken into account when 
making any other form of ”firmness commitment”.

 
Figure 10: Worked example C: jointly sufficient export capacity including demand in the OBZ.
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Compared to worked example B, we introduce demand in the OBZ, such as electrolysers with a willingness 
to pay €20/MWh at a certain price point in the hydrogen market. In the absence of unavailability, the elec-
trolysers do not consume any electricity, and the marginal price remains at €30/MWh, resulting in total 
revenues of €30,000. 

However, if there is unavailability of the interconnector, the electrolysers set the marginal price at €20/MWh, 
leading to total revenues of €20,000. Despite this, there is no volume loss for the OWFs since all volumes are 
sold. To determine the compensation, a comparison of both scenarios is necessary as the TAG would be val-
ued at €30,000, which combined with the received revenues of €20,000 would result in overcompensation.

 
Figure 11: Worked example D: OBZ demand required to absorb excess wind capacity.
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Compared to worked example C, we adjust the interconnector capacities to integrate OBZ demand into the 
configuration. The offshore demand becomes the marginal source of demand and establishes the OBZ 
price at €20/MWh, resulting in total revenues of €20,000. If unavailability occurs, there is excess supply, 
and the price and revenues drop to zero. The TAG pertains to country B and would have a value of €50/
MWh*1000MW = €50,000, although it was not originally designed for this purpose. Since there is no observ-
able price to determine appropriate compensation in the event of unavailability of the interconnector, the 
only available prices are €30 in A, €0 in the OBZ, and €50 in B. Therefore, the compensation of €20,000 can 
only be calculated based on an unobserved scenario.
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