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A B S T R A C T

The deployment of offshore wind and power transmission in the European North Sea is accelerating.
Stakeholders advocate regional governance for the European grid expansion, which may evolve into a pan-
European governance and is key to developing integrated, hybrid offshore projects. However, such projects are
still scarce. We thus analyze the governance of the North Sea offshore grid expansion using the dimensions of
level, implementation obligation, and implementation discretion. Our exploratory approach identifies five
challenges. The challenges relate to 1) the interaction of the European and regional levels; 2) the interaction of
the national and regional levels; 3) the participation of non-European Union countries; 4) the dependence of
regional planning on national development plans, which consider national interests; and 5) the interaction of
cost allocation and European financing for Projects of Common Interest. The recent Clean Energy Package
proposal extensively reforms the regulation of the European power system. The Package is part of the Energy
Union strategy and focuses on the energy and climate policies’ governance and the power system operation.
Thus, regional governance of offshore expansion is largely unaltered, and our identified challenges remain
unaddressed.

1. Introduction

An offshore power grid is developing in the North Seas of Europe in
parallel with a significant increase in offshore wind power generation
and transmission. Given this development, our main research question
is: what are the current challenges for the regional governance of the
integrated expansion of the offshore grid? In parallel, to address mul-
tiple energy and climate objectives the European Union is im-
plementing the holistic approach of the Energy Union strategy. As a
second research question we thus analyze how the Clean Energy
Package (the main regulatory reform of the Energy Union) affects these
challenges.

The motivation for our analysis is to allow integrated projects for
the offshore grid in the European North Sea to compete with non-in-
tegrated transmission and generation projects on an equal footing. Our
main contribution is the identification of five challenges for the re-
gional governance of integrated offshore expansions in Europe and
assessing the impact of the Clean Energy Package.

The analysis is structured according to governance dimensions

selected from the literature on governance studies. These are the level
(European, regional or national), implementation obligation (binding
or not binding) and implementation discretion (rigid or flexible). The
regional level has a particular importance in our analysis, for much of
the governance of the offshore grid expansion should take place at this
level, in line with recent developments concerning the design of the
European expansion framework [1,2]. This is the first application of the
three dimensions to structure the analysis of the regional governance of
offshore expansions.

Fig. 1 summarizes the structure of our analysis of regional govern-
ance of the offshore grid expansion in the North Seas. In the remainder
of this section we first introduce the integrated North Sea offshore grid.
Then, we present the concept of governance and the importance of the
regional level. Finally, we briefly present the Energy Union.

1.1. The North Seas offshore grid

We define the North Sea offshore grid as
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the power system in the North Sea combining offshore power gen-
eration from renewable sources (particularly wind power) with
transmission lines of different technologies.

This grid performs two functions: to interconnect the asynchronous
power systems of Scandinavia, Great Britain and continental Europe,
and to connect offshore wind farms to these systems. The offshore grid
has expanded quickly during the last years due to several drivers: the
increased deployment of offshore winds farms; the creation of an in-
ternal energy market, which requires increased interconnection capa-
city; the reliability challenges caused by the expansion of renewable
electricity generation in Europe; and innovations in high-voltage direct-
current (HVDC) transmission technology, especially voltage-source
converters [3–5].

Traditionally, the functions of interconnection and wind farm con-
nection are performed by separate transmission lines, forming a non-
integrated (radial) offshore grid. That is, some lines connect offshore
wind farms to their national onshore power systems, for example in the
Netherlands, while separate lines interconnect the power systems of
Scandinavia, Great Britain and continental Europe. However, with a
strong expansion of the offshore grid and voltage-source converters
technology there is an opportunity to combine these functions in single,
integrated lines. This would lead to an integrated offshore grid,

a grid where the generation and transmission expansion planning
considers both conventional and integrated lines, leading to the
deployment of the two.

There is significant and recent activity around an integrated off-
shore grid in the North Seas of Europe. The number of modelling studies
has increased in the last years [6–8], a number of political declarations
were made and the grid became a priority corridor for trans-European
energy networks ([9–11]). Finally, voltage-source converter HVDC for
multiterminal grid applications is still going through a phase of strong
innovation, as is offshore wind [3,12].

An integrated offshore grid can provide important socio-economic
and environmental benefits compared to a non-integrated one.
However, it is not necessarily supported by all actors and these benefits
can vary significantly according to the model and data used [13]. Thus,
the integrated offshore grid is not an end-goal per se, and while it must
be holistically planned, specific integrated offshore projects should be
assessed individually [14,15].

Our study is directly related to (power systems) expansion planning,
which we define as

identifying the most adequate investments in generation and
transmission to guarantee the future system reliability given certain
energy and climate policy objectives.

As such, these investments consider not only techno-economic ef-
ficiency but also social and environmental objectives. Power systems
such as the European one currently face a number of challenges, such as
the decentralization (unbundling) of the power system functions, in-
creased regional planning, and long and complex permitting procedures
[1,16]. In unbundled power systems the system expansion cannot be

conducted in a top-down, hierarchical manner due to the multiplicity of
actors. Moreover, generation and transmission expansion depends not
only on planning, but also other building blocks: the ownership, fi-
nancing, pricing and operation of the system, which collectively form
the governance framework [17]. Because of this we analyze the concept
of decision-making through governance, and the need for a governance
framework for the offshore grid.

1.2. Governance

The 1st energy package started a process of regulation and cen-
tralization of some responsibilities for the power sector at the European
level. This was done through bottom-up experimentation and con-
vergence coupled with top-down measures. On one hand, the bottom-
up developments are illustrated by the slow emergence of the European
electricity target model, characterized by a European market for dis-
patching electricity supply in the day-ahead timescale (and shorter
timescales in the future), and the definition of (often national) single-
price zones. On the other hand, the top-down measures include for
example the creation of the European Network of Transmission System
Operators for Electricity (ENTSO-E) and the Agency for the Cooperation
of Energy Regulators (ACER) with the 3rd energy package. Authors
agree that this centralization trend will continue, although its speed and
form is discussed [4,18–20].

However, there are challenges to the extent and speed of cen-
tralization due to uncertainty on the most adequate governance fra-
mework, the multiplicity of actors, the subsidiarity principle and na-
tional sovereignty on the energy mix, and recent uncoordinated and
diverging measures to guarantee system adequacy given the increased
penetration of renewable energy sources [4,21,22].

Moreover, a decentralized system has a number of advantages over
a centralized one [23]. It allows for technological and regulatory ex-
perimentation, does not constrain ambitious frontrunners in their dec-
arbonization policies, is more robust to regulatory design errors, and is
more adapted to the heterogeneous contexts and preferences of actors.

On the other hand, Bausch et al. [23] list a number of disadvantages
of decentralization. First, it may be inefficient, with the duplicated use
of resources in the system. Second, the coordination of decentralized
and heterogeneous system elements is more complex. Finally, decen-
tralized systems may not internalize the externalities inflicted by one
system element to another, and are prone to free-riding of actors.

Hence the evolution of the European power sector and the offshore
grid is a combination of centralization and decentralization trends in a
context of multiple actors acting at various levels (European, regional,
national and sub-national). Because of this, decision-making for the
sector needs to be done through governance. We define governance as

the combination of heterarchical (non-hierarchical) and possibly
hierarchical institutions (formal and informal) that guide decision-
making in a networked multi-level, multi-actor system.

Several authors survey the many governance theories developed to
understand multi-level, multi-actors systems [24–26]. By focusing on
different aspects of governance (such as the number of actors or levels,

Fig. 1. Analysis of the regional governance of integrated offshore expansions.
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or the implementation obligation of regulation), one can develop spe-
cific theories of how decision-making occurs in a decentralized system.
We now focus on the multi-level aspect of governance to demonstrate
the importance of regions to the expansion planning of the offshore
grid.

1.3. Regional cooperation

Paraphrasing the EC [27], we define a region as

an area including territory from a number of different countries. . .
associated with one or more common features or challenges.

As such, regions are a fluid concept combining both territorial and
functional aspects [28]. Cooperation for decision-making at the re-
gional level has a number of advantages over that at the European or
national ones. Regions are the natural level for ‘problems that one
country is unable to tackle alone, or which spill over international
boundaries while being too specific in scope to be addressed by general
EU rules’ [29]. It groups all actors necessary for decision-making while
excluding actors not necessary and/or not impacted by the issue at
hand. This facilitates the decision-making and implementation of the
solutions [30], while not causing externalities beyond the region
boundaries. Also, regions allow to account for heterogeneous national
specificities [31] while European solutions may not. Moreover, regional
decision-making may have synergies with decision-making at other
levels, filling authority gaps [32]. Hence, regional initiatives are more
feasible and adequate to fostering energy policy cooperation in Europe
[1,2,33].

On the other hand, regional decision-making has a number of dis-
advantages. These include the possibilities of failing to reach targets,
free-riding, leakage (such as of carbon emissions), a higher potential for
inconsistent and even balkanized policies, and monitoring failures
[22,34]. Also, the interest of national actors may block decision-making
at the regional level [29,30].

The North Sea offshore grid has a number of specific characteristics
which qualify the region as a valid level for decision-making. This even
more so considering the significant externalities (both positive and
negative) a North Sea country can impose on another, and the increased
benefits of an integrated grid compared to a conventional, non-in-
tegrated one [6].

The first characteristic is the importance HVDC technology has for
the grid, since a multiterminal HVDC leveraging voltage-source con-
verters will be a significant component of an integrated offshore grid.
Second, the offshore grid has a greater potential than onshore grids for
the integrated expansion of generation and transmission, which does
however require greater coordination. Finally, the decentralization of
the offshore grid (such as the multiplicity of actors and countries) also
requires a stronger coordination of these actors, in a context of reg-
ulatory differences between countries which may hinder the develop-
ment of an integrated grid [13].

Thus, the North Sea region qualifies as an adequate decision-making
level for the offshore grid. However, due to its decentralization this
process can only occur through governance. Jay and Toonen [35] al-
ready indicate that the regional level is central to the governance of the
North Sea offshore grid. This is confirmed by the support to regional
initiatives and the North Sea in particular from research and multiple
European and national actors [2,30,34–36]. Existing regional groups
include the North Seas Energy Cooperation and the North Sea regional
group of the European Network of Transmission System Operators for
Electricity (ENTSO-E), with even a North Sea macro-region being
considered [10, 29].

But while regional governance of the North Sea offshore grid for its
integrated development is both sensible and desirable, there are several
challenges to it. These challenges are discussed in Section 3, while the
advantages and disadvantages of regional governance as well as alter-
native governance levels are discussed in Section 4.

1.4. The Energy Union

To understand the future of regional governance we must under-
stand the main current strategy of the Commission for the European
energy and climate policies: the Energy Union. Several institutions and
organizations for the European energy system predate the Energy Union
strategy, such as the Agency for the Cooperation of Energy Regulators
(ACER), the ENTSO-E and the Trans-European Energy Networks (TEN-
E) regulation. These contributed to the regulation, expansion planning
and operation of the European system, bringing benefits such as
‘transparency, interoperability, better monitoring of compliance with
EU law, and increased cross-border trading of electricity and gas’ [37].

Despite these advances, several issues remained. Measures are ne-
cessary to address the conflict between renewable energy penetration
and guaranteeing reliability [4,22]. Particularly regarding governance,
decision-making is slow with a strong national component, ACER is
more a coordination platform than an actual regulator, and transmis-
sion system operators (TSOs) are also restricted in their cooperation
[37]. The Energy Union successful mobilized actors around these issues
and an increased energy solidarity in the EU [38,39].

To integrate the European energy and climate policies to achieve
their targets, the European Commission announced in 2015 the Energy
Union, a holistic strategy focusing on five dimensions [40]. This
strategy was made more concrete with the Clean Energy for All Eur-
opeans proposal (Clean Energy Package) presented by the Commission
in November 2016. By July 2018 the Clean Energy Package was still
going through the European legislative process [127,128]. The recep-
tion from actors was mixed, with no consensus on issues such as am-
bition, comprehensiveness of issues, binding national targets, European
and regional governance, planning, support and operation of renewable
electricity, fair treatment of new flexibility resources, and capacity re-
muneration mechanisms [22,33,41–48].

Given the multi-level and multi-actor characteristics of the
European energy system, uncertainty and the interaction of the di-
mensions of the Energy Union, the need for an Energy Union govern-
ance framework was identified [37,49]. We cover the characteristics of
this specific high-level governance framework for the Energy Union
[50] in Section 3.1, while Ringel and Knodt [51] present them more
extensively. The governance proposal has the potential to become an
integrative tool for all Union dimensions [52], and is both novel and
pivotal to the Energy Union success [39,53,54].

Due to the importance of the European governance framework,
there are several opinions on the shape it should take. Andoura and
Vinois [37] are behind the original concept for the Energy Union. Then,
Meyer-Ohlendorf [55]Sartor et al. [56] and Turner et al. [57] analyze
the governance of energy and climate policies at the European level,
while Steinbacher and Schoenefeld [34] and Umpfenbach et al. [58]
address the role of the regional level.

Besides these prescriptive studies, other studies have a more ana-
lytical approach. Bausch et al. [23] compare the EU emission trading
system and renewable energy policies to study the centralization of
European energy and climate policies. Fischer [45,54] highlights the
evolutionary (as opposed to revolutionary) aspect of the Energy Union,
and the importance of the regulatory details. Leal-Arcas and Rios [33]
analyze and commend the holistic, cooperative and transparent nature
of the Energy Union. Ringel and Knodt [51] and Szulecki et al. [52]
focus on the analysis of the governance instrument of the Energy Union,
and finally Talus et al. [59] on the renewable energy target and support
schemes.

Then, some authors focus on the governance of the power sector
[20,60–64]. Other works have focused on the integrated offshore grid:
the North Seas Countries’ Offshore Grid Initiative provides guiding
principles for the development of an integrated offshore grid [65], Jay
and Toonen [35] indicate how the offshore grid faces barriers and
provides opportunities for marine regional governance, and Meeus [66]
analyzes different connection models for offshore wind. The
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PROMOTioN [67] project looks at financial, regulatory and legal as-
pects for the offshore grid, Müller [68] and Woolley [69] at legal ones,
and Delhaute et al. [70] at barriers for both offshore generation and
transmission expansion. Nonetheless, there is a need to analyze the
governance challenges for integrated offshore expansions, also in the
context of the changes brought by the Clean Energy Package. However,
no such research is available, so we now introduce this as our objective.

1.5. Objective

We have seen that the offshore grid and offshore wind have devel-
oped significantly in the few years, since the review of Dedecca and
Hakvoort [13]. Still, integrated projects are scarce and an integrated
grid requires further changes to the European governance framework.
As we indicate, there is currently no analysis of the governance chal-
lenges for the expansion of the integrated offshore grid in the North Sea,
especially considering the changes brought by the Clean Energy
Package. Also, due to the youth of the Energy Union, the literature on it
is mostly non-peer-reviewed [51].

Our first contribution is highlighting five challenges for a regional
governance framework for offshore expansions in the context of the
Energy Union, identifying the governance level, implementation ob-
ligation and implementation discretion issues behind them. Second, the
analysis through governance dimensions we develop provides an initial
pathway for the analysis of other governance frameworks, a decision-
making mode whose relevance is increasing with the unbundling of
power sectors worldwide. Third, we also contribute to understanding
the regional level of governance. Its importance is increasing with the
regional interconnection of onshore systems in Europe and the US, and
the discussion on other offshore grids in Europe, the United States and
Asia [71–73].

Given our objective, some aspects are out of scope in our research.
First, we do not address developments at the subnational level. Second,
we do not analyze other Energy Union dimensions such as energy ef-
ficiency. Third, we do not address Energy Union changes related to
power distribution and prosumers. Finally, we do not discuss the in-
tegration of the offshore power sector with other marine sectors in the
context of ecosystem-based marine management [74,75].

The rest of this article is structured as follows. Section 2 presents the
methodology, where we select governance dimensions to conduct an
analysis of the governance challenges identified in a literature review.
Then, Section 3 presents the results: first a short summary of the
challenges, and then their detailed analysis. In Section 4 we discuss
alternative main levels for governance of the offshore grid, namely the
European and national. Finally, in Section 5 we draw overarching

conclusions from the identified challenges.

2. Methodology

To analyze the European governance to develop an integrated off-
shore grid under the Clean Energy Package, we apply a methodology in
three steps. First, we conduct a literature review, based on a structured
search and further sources familiar to the authors. Second, from gov-
ernance studies we identify dimensions for governance frameworks,
and select the most adequate ones to classify the institutions and or-
ganizations relevant to an integrated offshore grid expansion. Finally,
we apply the selected governance dimensions to analyze the regional
governance challenges for this expansion of the integrated grid.

Our analysis and the literature on the Energy Union consider the
Clean Energy Package in its original form, as proposed by the European
Commission in November 2016. In the conclusions we comment on the
impact of the version of the Clean Energy Package under negotiation by
the European Commission, Council and Parliament as of July 2018.

2.1. Literature review

To identify the governance challenges, we conducted a literature
review on the Energy Union, regional governance and the offshore grid,
which allowed for the compilation of aspects for these topics. Given the
large number of aspects identified, it was necessary to concentrate on a
select number. Thus, applying our own judgement we selected chal-
lenges directly related to two criteria. First, the challenges identified
had to relate to the integrated offshore grid, since although relevant,
other challenges were deemed too general. For example, this applies to
the need for improvements in the ENTSOE cost benefit analysis, as
discussed by Bhagwat et al. [76]. Second, the challenges had to relate
specifically to the regional level, given the focus of this article on re-
gional governance.

Our structured search on Google Scholar and Scopus combined the
terms of Fig. 2 to identify peer- and non-peer-reviewed documents on
the above-mentioned topicsa . To the selected literature we added the

Fig. 2. Literature search terms.

a Each term has multiple alternatives in order to identify all relevant docu-
ments. We restricted the search to the English documentation published since
2009, when the 3rd Energy Package entered into force. We also excluded
documents with a different geographical scope than Europe or the North Seas,
those focusing Energy Union dimensions not directly related to the research at
hand (such as energy efficiency), and those focusing sub-national regions. *
denotes the wildcard for any number of characters.
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Clean Energy Package documents [50,77–79], any other relevant
documents familiar to the authors, and the presentations of recent
Electricity (Florence), Energy Infrastructure and North Seas Energy
forums.

2.2. Governance dimensions

One can classify different governance frameworks according to
several possible dimensions [80]. We present some of the main di-
mension groups in the literature governance, in order to select the ones
for our regional governance analysis.

Treib et al. [80] develop an extensive categorization of governance
according to policy (instruments), politics (actors) and polity (struc-
ture). As an example of an analysis structure for policy, the authors
categorize legal instruments for governance according to the im-
plementation obligation (binding or non-binding) and the discretion
(rigid or flexible). The authors argue that these are the most crucial
dimensions for policy instruments in Europe, allowing the analysis of
which instruments political organizations use to reach their goals.

Then, Osofsky and Wiseman [32] discuss the dimensions of gov-
ernance levels (from national to local) and actors involved (public and/
or private). They argue for governance structures involving actors from
all types and levels, with a focus on the interstitial regional level to
provide flexibility. The dimensions selected also allow them to analyze
the interests of actors and the conflicts which emerged in the specific
organizations studied (covering regional structures for citizen partici-
pation, grid reliability standards, and transmission expansion).

Börzel [81] analyzes the European Union governance through the
dimensions of the actors involved and rule structure (hierarchical, or
non-hierarchical of mutual influence or adjustment). In this way the
author highlights the primacy of public actors and the layered combi-
nation of rule structures, characterized as the ‘combination of nego-
tiation and competition in the shadow of hierarchy’. Benz [82] also
analyzes the European Union governance, but prefers the dimensions of
the coupling degree of elements of the governance framework, and of
the interaction direction. The author discusses the adequacy of gov-
ernance forms to provide decision-making flexibility, avoiding lock-ins
or vulnerability to strategic behavior.

Finally, Soma et al. [83] study regional governance for an eco-
system-based management through the dimensions of integration and
cooperation. While integration can vary from being fragmented to co-
ordinated at the regional level, cooperation ranges from the con-
frontation of economic sectors to them working towards deliberative
problem solving. The authors conclude that Europe is moving from a
fragmented, confrontational marine regional governance to one that is
more coordinated and deliberative. Nonetheless, while they see positive
developments in cross-sectoral integration, both dimensions exhibit
large gaps.

2.3. Dimensions for regional governance of offshore expansions

For our European regional governance analysis we choose the di-
mensions used by Treib et al. [80], namely the discretion and obligation
dimensions. As seen, the authors indicate that discretion and obligation
are crucial to analyze European governance instruments from the policy
point of view. This point of view focuses on the policies and their in-
struments, instead of on actor constellations or the decision-making
structures.

However, Treib et al. [80] also state that ‘there are probably many
hybrid forms of governance modes that combine elements of different
dimensions’. Accordingly, to the discretion and obligation we add the
level dimension, due to the importance of the regional level to the
offshore grid, as argued in Section 1.3. This ‘level’ governance dimen-
sion can be compared to the ‘central locus of authority’ dimension of
Treib et al. [80].

We now briefly discuss the selected obligation, discretion and level

dimensions. The obligation to implement regulation depends not only
on the legal instruments stating the obligation but also on the existing
enforcement instruments. Obligation can range from binding to non-
binding, meaning how much the actors have to respect them. Then, the
implementation discretion dimension indicates how much freedom
actors have in the regulatory details of the implementation, and goes
from rigid to flexible. As Treib et al. [80] argues, obligation and dis-
cretion are closely related, but the latter indicates how much im-
plementation flexibility exists in the organizations and institutions, i.e.
if the implementation rules are very detailed (i.e. rigid) or provide
general guidelines (which are thus flexible). Finally, the level dimen-
sion covers the level at which the regulations are implemented, com-
prising the European, regional and national levels.

Our main research question is ‘what are the current challenges for
the regional governance of the integrated expansion of the offshore
grid?’ Additionally, we analyze how the regulatory reform of the Clean
Energy Package affects these challenges. To address these questions,
another selection of dimensions would be possible, highlighting dif-
ferent challenges of regional governance and possibly focusing on other
aspects of the Clean Energy Package. However, we believe the obliga-
tion, discretion and level dimensions are the most adequate, compact
group for our research questions. We base our choice of governance
dimensions on several arguments: our focus on policy and its instru-
ments, as opposed to the actor constellations; the importance of the
regional level for our research question; and the previous application of
these dimensions on governance studies of the Energy Union and other
areas.

Our selection of level, discretion and obligation governance di-
mensions has been thus applied explicitly or implicitly to other studies
on governance. For example, on the governance of the European 2030
renewable energy targets [34,36], of the European Union [84] or of
sustainable development [85]. The literature on the Energy Union also
confirms the importance of the selected dimensions. Andoura and Vi-
nois [37] advocate for flexible regional initiatives with varying degrees
of member involvement and responsibility (that is, member tiers), while
Turner et al. [57] on its hand indicate the governance instrument itself
must be flexible. To Meyer-Ohlendorf [55] the EU energy and climate
framework for the 2020 targets is adequate, combining a high-level of
obligation with flexible regulation.

In Section 3 for the first time we apply these dimensions to analyze
the European regional governance challenges for an integrated offshore
grid. As indicated, we use the literature identified in our review, with a
focus on the governance challenges directly related to the integrated
offshore grid and the regional level.

3. Challenges for the regional governance of the integrated
offshore grid

We first analyze each challenge identified in our literature review
through the governance dimensions, and then discuss the advantages
and disadvantages of regional governance in Section 4, drawing over-
arching conclusions in Section 5. Fig. 3 summarizes the methodology
and results. Here, the literature review and the three selected govern-
ance dimensions allow to identify the five challenges for the governance
of integrated offshore expansions.

The challenges are briefly described in Table 1, together with the
interaction of different levels and countries. In the following subsec-
tions we detail each challenge. The first three challenges relate to every
governance building block indicated by Mekonnen et al. [17], while the
last two challenges we identify are more specific, relating to certain
building blocks.

3.1. Top-down dimensioning challenge: European regulation must balance
implementation obligation and discretion at the regional level

As seen in Section 1.2, the European centralization of decision-
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making would allow the consideration of expansions beneficial at the
continental level (including integrated ones), avoid the divergence of
national regulation, internalize national externalities, and promote
regulatory stability. On the other hand, complete centralization of
governance is impossible due to actor fragmentation and resistance,
and the national sovereignty over the energy mix. And in any case, full
centralization is undesirable for a number of reasons. First, cooperation
at the regional level is simpler. Second, centralization may hinder ex-
perimentation or hold back ambitious frontrunners. For example, ACER
[86] recommends to remove integrated projects from the ten-year
network development plan (TYNDP), such as the 3rd-party Abengoa
Northern Atlantic Interconnection or the two conceptual North Sea
projects. Finally, decentralization is more robust to design errors and
accounts for heterogeneous national characteristics.

Thus, support for accelerated or obligatory centralization in the
governance of power systems is mixed [1,2,18,87]. Recognizing the
political difficulty of establishing regional cooperation from the top,
Gephart et al. [36] propose ‘a mix of top-down and bottom-up elements’
combining rigid obligation with flexible implementation, as does the
ENTSO-E [88].

Governance at the European level must balance the implementation

obligation and discretion to guarantee at the regional levels the ad-
vantages of centralization, which in some cases the literature finds
adequate. The first case is the novel Clean Energy Package governance
regulation, leveraging reputational incentives for cooperation [39]. It
requires Member States to develop integrated National Energy and
Climate Plans and periodic reports, following templates with key in-
dicators. It also includes binding but flexible cooperation of Member
States and stakeholder consultations on these plans, with the involve-
ment of the Commission. Finally, it also provides for recourse measures
by the Commission in the case of insufficient ambition or delivery of
European and/or national targets [39,50,51].

With the Clean Energy Package and the Trans-European Networks
for Energy (TEN-E) regulation, both renewable energy projects and
transmission Projects of Common Interest (PCIs) benefit from simplified
permitting, while still providing countries with flexibility on the im-
plementation of the permitting one-stop shops. Also, the Clean Energy
Package promotes the convergence of national capacity remuneration
mechanisms and support schemes for renewable energy [78,79]. Fi-
nally, binding regulation at the European level requires stakeholder
consultations conducted by national regulators, TSOs, the ENTSO-E and
ACER. Hence, in many aspects European regulation introduces an

Fig. 3. Methodology and results summary.

Table 1
Challenges for the regional governance of integrated offshore expansions.

Challenges Description Main levels Countries’ involvement

Top-down dimensioning European regulation must balance implementation
obligation and discretion at the regional level

European-regional All North
Sea countries

Bottom-up centralization Regional cooperation depends on voluntary centralization of national powers to achieve adequate
obligation and rigidity

Regional-national

Non-EU
countries

Non-EU countries participation in EU organizations for the governance of power system expansion
hinders dimension balance

All

Regional
planning

Binding and rigid regulation make regional
plans depend on national ones

Regional-national

Pricing and financing Funding and cost allocation are interdependent but unsynchronized due to binding and rigid regulation European EU countries
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obligation for implementation while providing flexibility.
On the other hand, in several aspects the literature recommends a

different approach to implementation obligation and/or discretion.
First, while the 15% interconnection target [50] is binding and rigid, it
is too simplistic and contains a number of design flaws [89,90]. This is
tempered by a recent expert group report, which points towards a
correction of the flaws and a periodic revision of the target metho-
dology [91]. Second, the non-binding nature of cross-border cost allo-
cation agreements for PCIs led to many ‘bridges to nowhere’ in Europe
[92].

Third, European organizations such as ACER and ENTSO-E are often
mere coordinators, with limited powers and access to data [89,93,94].
For example, the ACER recommendations are generally non-binding,
which leads to discrepancies between the national development plans
and the TYNDP, shortfalls in ENTSO-E’s cost benefit analysis metho-
dology and differences in national economic incentives for transmission
and generation projects [76,95–97]. While the Clean Energy Package
adds some powers for ACER regarding network codes and operational
aspects [77], expansion responsibilities are largely unchanged for
ACER, the ENTSO-E and the Commission.

Fourth, transparency and consultation also need to be improved,
both for processes which already include consultation and for more
opaque ones such as the work of the TYNDP regional groups [18,90],
that which indicates that the implementation is not binding or the
discretion too flexible. Fifth, despite the ENTSO-E [1] proposal on Re-
gional Electricity Forums for cooperation in policy and operational
aspects, the Energy Union proposal does not comprise any regulation
for the formalization of regional initiatives [98]. Finally, the obligatory
cooperation between neighboring countries established in the maritime
spatial planning directive is difficult, slow and vague [68,83].

These examples support an increased obligation and/or rigidity of
European regulation affecting the regional or national level, which may
be required where national interests may conflict with regional ones, or
where detailed guidelines are necessary to avoid divergence of reg-
ulation. However, regulatory obligation or rigidity can also be coun-
terproductive for an integrated offshore grid. This is illustrated by the
recommendation of ACER [86] to remove ‘non-concrete projects’ off the
TYNDP, including the conceptual ‘Northern Seas offshore grid infra-
structure’ and ‘West-East corridor in the North Sea’ projects.

Thus, reaping the advantages of centralization at the European level
for regional cooperation requires a balanced use of binding and rigid
regulation, avoiding the disadvantages of centralization through flex-
ible and if necessary non-binding implementation. Each governance
aspect will require the right balance of implementation obligation and
discretion, given the potential for regulatory divergence and for conflict
of national interests.

While it is acknowledged that the novel Energy Union governance
regulation is balanced in these dimensions, there are several examples
of obligation or rigidity in transparency and participation, planning,
and powers of European organizations. Consequently, rigid regulation
which negatively affects integrated offshore projects by discouraging
very long-term planning or specific economic incentives should not be
binding. For example, the mentioned rigidity in the ACER re-
commendations on the TYNDP is softened by the fact they are non-
binding, still allowing for the inclusion of conceptual integrated pro-
jects in the TYNDP.

3.2. Bottom-up centralization challenge: Regional cooperation depends on
voluntary centralization of national powers

We indicated the regional level is pivotal for the governance of the
offshore grid expansion [35,68,70]. Generally, there is ‘widespread
consensus on the fact that regional cooperation should be a key element
of the Governance process’ [99], on which the ENTSO-E [1] agrees.
However, a higher obligation and rigidity at the regional level can be
necessary to escape the disadvantages of regional cooperation. For

example, Müller [68] considers the TYNDP inadequate as an offshore
infrastructure plan because its implementation is not binding. Hence,
commitment based on a shared vision is emphasized by many actors
and researchers, and higher obligation and rigidity can contribute to
creating and enforcing commitment [35, 70, 100,101,102].

Nonetheless, there is no agreement on the level of enforcement
needed to guarantee actor commitment to an integrated grid or the
Energy Union, and on the formalization of the enforcement instru-
ments. The need for formalization of regional cooperation is also not
consensual [88,99,103]. For example, the Renewables Grid Initiative
questions the transfer of some operational responsibilities under the
Clean Energy Package from TSOs to regional organizations [103].

According to Steinbacher and Schoenefeld [34] polycentric gov-
ernance scholars advocate ‘flexible entry and exit from regions’, while
the [1, 62],) supports the top-down definition of regional initiatives
combined with flexible definition of their scope of cooperation. To
Meyer-Ohlendorf [55], a 2030 EU energy and climate policy ‘govern-
ance system that is largely based on political commitments with no
legal basis risks undoing much of the success accomplished by the
current system’, while Andoura and Vinois [37] support binding rules
‘properly implemented by the actors in a collective way’. Finally,
Danson [30] doubts a North Sea regional initiative will be formalized in
the short-term, but questions whether this is necessary at all for co-
operation.

Currently, there are multiple active groups fostering the cooperation
of North Sea countries. These comprise the North Sea group of the
TYNDP, the Northern Seas offshore grid group of the TEN-E, the North
Seas Countries’ Offshore Grid Initiative (NSCOGI), the North Sea Region
Programme, and more recently the North Seas Energy Cooperation in-
itiative sponsored by the Commission (with its associated North Seas
Energy Forum). However, participation and any resulting integrated
expansion plans are not binding even in initiatives directly related to
the integrated offshore grid. Thus, to Müller [68] regional initiatives
such as the North Seas Countries’ Offshore Grid Initiative are useful but
do not have adequate penalties to ensure commitment.

The implementation obligation and rigidity can partially be established
by top-down regulation at the European level. However, this is limited for
a number of reasons, as discussed in the top-down dimensioning chal-
lenge. Given the gap in and importance of regional commitment that
the literature indicates, obligation and rigidity at the regional level must be
partly achieved by voluntary centralization of powers by North Sea coun-
tries, as proposed by Müller [68]. This will be more pressing once in-
itiatives such as the North Seas Energy Cooperation delivers actionable,
integrated expansion plans. The present challenge thus requires countries
to relinquish powers for the regional benefit, possibly to their disadvantage
(which is further discussed in Section 3.5). Although the Commission
plays an important role sponsoring the North Seas Energy Cooperation
initiative, this is not formalized in any way in the Clean Energy
Package. Moreover, regional initiatives are also not addressed in the
integrated National Energy and Climate Plans as a mean to incentivize
regional cooperation and the centralization of national powers – the
plans just indicate specific cooperation measures, for example on re-
newable energy or interconnection.

3.3. Non-EU countries challenge: between full and no participation in EU
organizations for the governance of the power system expansion

The ENTSO-E [62] highlights the necessity to involve strongly-in-
terconnected non-EU countries in regional initiatives for operation. It
also calls for the participation of European Economic Area (EEA),
European Free Trade Area and Energy Community members in its
proposed Regional Electricity Forums [1].

For the North Sea, Norway and the UK are indeed pivotal for re-
gional cooperation [30,104]. Specifically for the integrated offshore
grid, many important pilot projects require either or both countries,
such as the UK-Benelux or UK-Norway clusters [105]. Also, Dedecca
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et al. [6] demonstrated that national vetoes to an integrated grid have a
negative impact to European welfare. Finally, beyond the specific
participation of these countries in the offshore grid governance, this
could provide a more general solution to the involvement of non-EU
countries in the European energy sector [106] and in other future off-
shore grids such as in the Mediterranean. Thus, there is both the ne-
cessity and interest in involving Norway and the UK in the offshore grid
governance.

Norway is a full member of the ENTSO-E, the Council of European
Energy Regulators and the North Seas Energy Cooperation, as well as an
observer in ACER [10,104]. Moreover, the adoption of the Third Energy
Package in 2017 by the European Free Trade Agreement will allow
Norway to become a full member of ACER [104,107]. However, as a
non-EU country it is not part of the TEN-E groups [11].

As for the UK, it is currently a full member of all of the above-
mentioned organizations, but with Brexit its place is still uncertain.
None of the existing solutions for non-EU countries are applicable to the
UK, namely membership of the European Economic Area or Energy
Community, or tailored agreements as for Switzerland [106,108,109].
Full participation in European organizations such as ACER, ENTSO-E
and regional initiatives are possible, as long as energy and environ-
mental legislation are continuously adopted into British law, and to
Froggatt et al. [106] the UK is likely to incorporate the Clean Energy
Package before Brexit. Moreover, actors generally indicate it is in the
interest of the UK and Norway to exert as much influence as possible in
European energy decision-making [104,106]. Also, many relevant re-
gional initiatives and organizations such as the North Seas Energy Co-
operation and Forum require no formal obligation on being a Member
State, which provides flexibility for the participation of the UK or
Norway. Nonetheless the uncertainty engendered by Brexit impacts the
participation of the UK in the integrated offshore grid governance.

The participation spectrum on formal EU organizations and in-
stitutions goes from full (exclusive to Member States) to no participa-
tion (with the country being always a 3rd-party and establishing specific
bilateral agreements). While Norway is closer to full participation, the
lag in the adoption of EU regulation and its status as an European
Economic Area member impose limits to this. On the other hand, the EU
and the UK will need to find a solution which will likely be closer to the
other end of the spectrum, though the UK will want to remain in the
internal electricity market [106].

Full participation in European and regional organizations entails a
higher obligation and rigidity, which provides some of the advantages
of centralization at these levels. However, this comes at the cost of
flexibility – thus the exit of the UK from these organizations may pro-
vide greater flexibility for the deployment of the integrated offshore
grid. However, the complete exit of the UK from European organiza-
tions is unlikely. Thus, there is a challenge regarding Norway and the UK:
their involvement lies somewhere in the middle of the participation spectrum,
restricting the advantages of either higher or lower implementation obligation
and/or discretion. While solutions theoretically exist for this challenge,
the EU regulation adoption lag (for Norway) and the lack of clear so-
lutions (for the UK) leave it a relevant and pressing issue, given the
importance of these countries to integrated offshore projects. However,
the Energy Union does not change the current framework for the involvement
of non-EU countries in energy and climate organizations and institutions.

3.4. Regional planning challenge: Binding and rigid regulation make
regional plans depend on national ones

So far, we have indicated challenges which can theoretically be
addressed. We will now discuss two challenges arising from contra-
dictory regulation at the European level, which are not solved by the
Clean Energy Package. The first one is related to the regional planning
of integrated projects. This challenge is connected to the bottom-up
centralization challenge, but is moreover particular to the governance
building block of planning and relates to specific contradictory

regulatory issues as indicated.
To Dedecca et al. [6,14] in order for integrated projects to compete

with non-integrated transmission and generation projects on an equal
footing, they need to be explicitly considered at the regional level in the
planning phase. Many actors advocate the deployment of integrated
pilot projects as a first step towards an integrated grid, promoting co-
operation, innovating, and reducing uncertainty [10,105]. However,
we indicated that there are currently only a handful of integrated
projects in different development stages. Moreover, the lead time for
the development of pilot projects is long - in an optimistic time frame
new ones would be commissioned only after 2025 [15]. Given the
scarcity and lead time of integrated projects, it is thus necessary to
identify and plan them as soon as possible in order to start the de-
ployment of an integrated offshore grid and reduce uncertainty.

The North Sea regional group of the TYNDP did include some off-
shore integrated projects in the North Sea, Atlantic and Irish channel in
its last investment plan [110]. In addition, the integrated projects of the
Kriegers Flak Combined Grid Solution and the COBRA interconnector
(which considers the connection of offshore wind farms) are currently
being implemented with support of the TEN-E regulation [111]. Also,
the North Seas Energy Cooperation initiative plans to develop an in-
tegrated offshore plan and concrete proposals for pilot projects by 2019
[112,113].

Nonetheless, these concrete examples are few, which is partly due to
the regional planning challenge, as follows. Currently, projects in the
TYNDP regional investment plans originate exclusively from the na-
tional development plans or from the proposal of independent devel-
opers. However, national regulators and thus TSOs are required to
consider the national interest for expansion planning. This leads
Gaventa [90] to recommend that national regulators need to be au-
thorized to consider regional interests and priorities. For example, the
Britib (Britain-Iberia) offshore interconnector linking Spain to the UK
through France was ‘rejected by the ministry’ [86], and thus not in-
cluded in the Spanish national development plan. Also, independent
developers are less likely to develop integrated projects than regulated
TSOs. For example, Meeus [66] indicates that the ‘TSO model’ is the
most suitable in order to develop an integrated offshore grid, as op-
posed to a ‘generator model’. Moreover, for a project to qualify as a PCI,
it needs to be included in the TYNDPb . Hence, TYNDP and TEN-E
groups play a passive role, not being able to set regional objectives, or
solicit or propose new projects [90].

Hence, regional planning for integrated projects is dependent on
plans developed at the national level, where the national interest may
conflict with the regional one. This constitutes the regional planning
challenge, where integrated projects face a barrier due to a contra-
diction arising from current regulation. Moreover, due to various reg-
ulatory and methodological differences this set-up also leads to an in-
creasing inconsistency between the TYNDP and national development
plans, as identified by ACER [86,114]. This ‘raises doubts on the
credibility and feasibility of the implementation of many TYNDP pro-
jects’ [89].

Many indicate that the future governance framework should change
to consider the regional and European interest. Hence, to ACER [115]
the regulatory framework of the future will ‘support economic invest-
ment in networks, without discriminating between national and cross-
border projects, to the benefit of consumers’. De Clercq et al. [61]
proposes that in the long-run all project assessments (regulated or not)
should be conducted by an independent regulator. A shift to improved
regional planning is advocated also by Delhaute et al. [70], Müller [68]
and Gaventa [90].

Therefore, the European regulation as revised by the Clean Energy
Package maintains a binding process whose rigidity makes regional
plans dependent of the national level and does not provide the

b Annex III.2(3) of the TEN-E regulation [111]
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flexibility for the consideration of integrated projects. Providing a level-
playing planning field for integrated projects requires addressing this
challenge, which is pressing given their scarcity and development lead
time.

3.5. Pricing and financing challenge - European PCI funding and cost
allocation are interdependent but unsynchronized

The pricing and financing challenge follows naturally from the re-
gional planning challenge of Section 3.4. There we indicate that the
planning of integrated projects must consider the regional interest.
However, there can be a strong asymmetry of welfare distribution
among countries and actors, with integrated projects possibly reducing
the welfare of some North Sea countries. Hence, the distribution of costs
and benefits among hosting and neighboring countries is one of the
main barriers to an offshore grid [6,70,116]. In the cases where a
hosting country is harmed by an integrated offshore project, cross-
border cost allocation is necessary to align the country’s interests to the
regional one. Also, adequate public financing is an important issue for
integrated offshore and transmission projects in general [117]. TEN-E
guidelines allow for cross-border cost allocation in PCIs and provide
financing from the Connecting Europe Facility [11], and the Clean
Energy Package maintains this cost allocation and financing measures
for Projects of Common Interest basically unaltered.

ACER recommendations and ENTSO-E guidelines set up the im-
plementation discretion for cost allocation [96,118]. Hosting TSOs are
responsible for reaching an agreement, with ACER acting as a recourse
decision-maker. ACER recommends that countries positively affected
by the project above a significance threshold of 10% of positive net
benefits contribute through cost allocation, but this is non-binding.
Usually, PCI investment costs are equally split among hosting countries,
with exceptions such as the Estonia-Latvia interconnection, which did
have a non-standard (10/90%) allocation of costs [119]. Non-standard
cost allocation agreements are a relevant instrument to enable in-
tegrated offshore projects in the future, but there are only a few cross-
border electricity PCIs with non-standard cost allocation.

In addition, many electricity PCIs make extensive use of the
Connecting Europe Facility grants to cover a financing gap of up to 75%
[119]. Cost allocation agreements are a requirement for, and thus take
place before any Facility funding applications [11]. Hence, all projects
depending on Facility funding assume ex-ante that the application will
be successful. However, this may not be the case, generating a finance
gap, which would compromise the agreed-upon cost allocation and
consequently the project. We name this asynchronicity between the cost
allocation and the Connecting Europe Facility the pricing and financing
challenge, a challenge mentioned by multiple stakeholders [120–122].
Erdem [121] supports changes to the TEN-E regulation to conduct the
cost allocation and funding applications in parallel and with the co-
operation of European and national organizations responsible for the
decision. Another solution would be to develop ex-ante adjustments
conditional on the funding application outcome, but this is not con-
sensual. For example, ACER [123] is against cost allocation being
‘conditional on potential future public funding’, although it tolerates
‘ex-ante defined adjustments’ for cost deviations.

Despite the lack of consensus on the solution, the challenge does
exist: while applying for Connecting Europe Facility funds is not man-
datory for PCIs and thus not binding, the TEN-E regulation is rigid in
this financing aspect, placing cost allocation agreements before Facility
applications. This despite them being interdependent, with several
electricity PCIs depending on Facility funding. The TEN-E regulation
does allow for ex-ante agreements on the reallocation of costs pending
on the ex-post realization of the PCI benefits, but although encouraged
by ACER this is little used and does not solve the uncertainty arising
from the possible rejection of the application to Facility funds. An as-
pect which further complicates reaching adequate cost allocation
agreements for the offshore grid are the current shortcomings of cost-

benefit analysis methodologies [76]. Although we do not discuss it
further, for this relates not only to offshore but also to onshore trans-
mission projects, the current shortcomings impede the acceptance of
cost-benefit analyses by all parties. This lack of trust in the cost-benefit
analyses consequently compromises reaching adequate and acceptable
cost allocation agreements, as indicated in the evaluation of the TEN-E
regulation [124].

4. Comparison and evolution of governance levels

Section 1.2 indicated that the centralization trend currently ob-
served in the European power sector is a combination of top-down
measures with bottom-down experimentation and convergence. Fur-
thermore, the section notes that this centralization trend will continue,
although actors in the sector debate over its form and speed, and that
several challenges to this centralization exist. The challenges arise from
the uncertainty on the most adequate governance framework, the
multiplicity of actors, the subsidiarity principle and national sover-
eignty on the energy mix, and recent uncoordinated and diverging
measures to guarantee system adequacy (e.g. capacity remuneration
mechanisms) given the increased penetration of renewable energy
sources exist [4,21,22].

Decentralization also exhibits several advantages, including of
technological and regulatory experimentation, not constraining ambi-
tious frontrunners in their decarbonization policies, robustness to reg-
ulatory design errors, and flexibility to heterogeneous contexts and
preferences of actors. On the other hand, decentralization can be in-
efficient, entails a more complex coordination among actors, may not
internalize externalities, and is susceptible to free-riding [23].

Due to these considerations, actual decision-making in the European
power sector is conducted through governance, combining different
hierarchical and non-hierarchical institutions. This article discussed
several challenges to the regional energy governance of the offshore
grid, where the governance levels played a central role in the analysis,
together with the obligation and discretion governance dimensions. In
this section we further discuss the levels of governance and the ade-
quacy of the regional one versus the alternatives.

Defining at which level(s) this decision-making should take place
warrants the assessment of alternative approaches and of the compat-
ibility of regional governance with them. Although the regional level is
central for expansion planning in the North Sea, it is not the only one.
Thus, European policy makers and researchers may advocate coopera-
tion at the other levels: the European and the national, which will al-
ways play a role.

It must be indicated that although expansion governance at the
European, regional and even national level involves the analysis of
comprehensive expansion plans covering several projects at the level in
question, each project should posteriorly be assessed by its individual
costs and benefits in order to be implemented [6]. Thus, any expansion
governance approach is a two-step process, where planning is con-
ducted in the appropriate level in the first step and projects evaluated
and implemented individually at the second.

National cooperation is bilateral, between two Member States (and
project developers), and generally project-specific. Given the current
trend of the centralization of European expansion planning in Europe,
policy makers and researchers generally do not advocate a return to
bilateral cooperation. Hence, the most interesting discussion centers on
the advantages of regional versus European energy governance.

Regarding the comparison to European governance, several authors
indicate regional decision-making is subject to failure to reach
European targets and free-riding, is more susceptible to inconsistent or
even balkanized policies, and national actors may block decision-
making at the national level, among other disadvantages [22,29,30,34].

The e-Highway2050 project supports governance at the European
level. It recommends as one of the regulatory principles for the gov-
ernance of the European electricity network in 2050 that ‘the expansion
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of the cross-border transmission grid in Europe shall be coordinated
centrally following a combined top-down and bottom-up approach,
taking into account the needs and requirements of the countries in-
volved through close cooperation with the national TSOs’. The second
principle states that ‘cross-border investment proposals should be as-
sessed and approved centrally, by European institutions with executive
powers, in accordance with Member States, while respecting national
authorization procedures’ [61].

Hence, support for the formalization of regional cooperation in the
North Sea and in the European energy system in general is only partial
[18,60,62,125]. Also, formalization in the form of a North Sea macro-
region is unlikely in the medium-term [29]. Moreover, concrete in-
tegrated offshore projects are still scarce, and essentially bilateral [35].
The few examples include the Kriegers Flak Combined Grid Solution
between Denmark and Germany, and the COBRA interconnector be-
tween Denmark and the Netherlands, for which studies were conducted
for the possible connection of offshore wind [17,111].

The question remains of the most appropriate level to govern the
offshore grid expansion. Expansions in the offshore grid will un-
avoidably affect all parts of the power system. In this way, the offshore
grid impacts even remote European countries. However, compared to
North Sea countries these impacts will be more limited and infrequent.
Moreover, the impact is often positive and affects certain neighboring
countries much more than others. For example, Dedecca et al. [6]
identify significant positive welfare effects for Spain, Italy and Poland
in certain offshore expansion scenarios, while other countries are not
impacted. Nieuwenhout and van Hout [126] also find Spain benefits
from the integrated offshore grid, even though it would prefer a con-
ventional, non-integrated one. The interests of neighboring European
(and non-European) countries may be taken into consideration through
other measures, such as consulting significantly-affected countries, and
only at necessary times, thus not over-complexifying decision-making.

Moreover, stable regional governance frameworks provide several
advantages over ad hoc, project-specific cooperation between North Sea
countries. Regional governance avoids the duplication of resources in
the case of several specific projects between the same group of coun-
tries. Also, it allows cooperation on issues which are not project-spe-
cific. For example, the North Seas Energy Cooperation initiative works
on issues such as maritime spatial planning, the planning of the in-
tegrated offshore grid, standards and technical rules, the alignment of
support schemes for offshore wind, and synergies with the offshore oil
& gas sector [10].

In this way the advantages of governance at the regional level
outweigh the advantages of focusing on other levels, especially on
project-specific cooperation. By expanding the level from the national
to the regional, it is possible to include affected countries, internalize
externalities and develop tailored governance solutions to the offshore
grid which account for its characteristics. The main argument not to
further move to the European level (yet) is to maintain the governance
solution tailored to the regional level and to not over-complexify de-
cision-making.

But the assessment of the most adequate level for expansion gov-
ernance must take into account dynamic considerations, i.e. the future
evolution of this governance framework. Regional governance could
lead in the future to a unified pan-European governance of expansions
(offshore or otherwise) as advocated by the e-Highway2050 project.
This must go hand-in-hand with other trends in the European power
sector such as the development of a European energy system model for
expansion planning coupling the electricity and gas sectors and all
geographic regions. On the other hand, a project-specific approach is
more incompatible with a regional one, since the analysis of the in-
dividual offshore projects’ costs and benefits would not internalize the
regional benefits and costs of integrated expansions. Hence the current
decision-making centralization trend observed in the European power
sector could lead to the evolution from regional towards pan-European
governance, but not to national governance (barring a broader crisis in

the governance of the European Union). And this only if the European
governance manages to still provide the flexibility required to deal with
regional characteristics.

5. Conclusions

Regional governance is attracting attention as the adequate deci-
sion-making mode to conduct expansions for the European and other
multi-level, multi-actor power systems. Focusing on policies and their
instruments, we apply the analytical structure of implementation ob-
ligation and discretion of regulation at different levels, for a number of
governance challenges for the integrated offshore grid expansion. We
use our judgement to select these dimensions based on several argu-
ments detailed in Section 2. Moreover, we base our identification of the
challenge according to their relation to the governance building blocks
and to the levels, but alternative categorizations could be defined.
Nonetheless, the chosen categorization structures adequately the chal-
lenges and clearly communicates them to the reader.

Our main research question was: what are the current challenges for
the regional governance of the integrated expansion of the offshore
grid? The offshore grid is a ‘blank slate’ where these challenges are
prominent because of the importance of regional expansion and the
potential for integrated projects. This contrast to onshore grids, which
are more developed, limiting the possibilities for integrated projects.

The first two challenges we identify deal with the interaction in the
governance structure of the European and national levels with the re-
gional one. In this way, they are centered on the vertical interaction of
governance (between the levels). In contrast, the non-EU countries
challenge deals with the participation of these countries in the
European governance of expansion. Thus, it concerns mainly the hor-
izontal interaction of countries in European, regional and national or-
ganizations.

The last two challenges we identify are more specific than the first
three. Beyond involving the interaction of particular levels, they con-
cern specific governance building blocks – planning, and financing &
pricing, respectively. These challenges indicate contradictions arising
from particular regulations of the European governance of offshore
expansion.

Subsequently, after identifying these challenges we asked how the
regulatory reform of the Clean Energy Package affects them. We in-
dicate the governance proposal does bring positive but limited changes
to the top-down dimensioning challenge. However, the Clean Energy
Package measures affecting the European power sector focus the energy
and climate targets governance, and the power system operation. Thus,
the regional governance of expansions remains largely unchanged, and
most of the challenges we identify are unaddressed.

Our analysis only identifies the challenges, but we now make some
considerations in how to tackle them. For this, one must consider how
fast European regulation can be modified. The offshore grid governance
expansion framework and projects exhibit significant inertia. As seen,
new integrated projects will take a decade or more to develop, and the
Energy Union governance revision will take place only in 2026. Also,
the Commission conducted an evaluation of the TEN-E regulation in
2017, but prioritized non-legislative changes [124].

Hence, non-binding and flexible governance regulation and mea-
sures are all the more important because implementing and modifying
them is faster. An example of a flexible, non-binding measure would be
the development by ACER of guidelines on the inclusion of concept
integrated projects in the Ten-Year Network Development Plan (and
consequently as Projects of Common Interest). On the other hand, the
bottom-up centralization challenge highlights the limitations of top-
down regulations and measures, by stressing the importance of
achieving sufficient obligation through the voluntary centralization of
powers to the regional level.

By July 2018 the European Commission, Parliament and Council
trilogue reached an agreement on parts of the Clean Energy Package,
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such as the governance and renewable energy regulations. The
amendments proposed by the Council or Parliament contain some ad-
vances in specific points of the original Commission proposal. For ex-
ample, on the planning and reporting of investment strategies and of
infrastructure projects other than for transmission and distribution (i.e.,
including generation and storage). It also includes further details on the
European financing mechanism for renewable energy projects, and on
involving previously-existing regional cooperation organizations such
as the North Seas Countries’ Offshore Grid Initiative. Additionally, the
Parliament proposals establish a multilevel climate and energy dialogue
platform and the possibility of involvement of European Economic Area
members in the Energy Union governance. These could enhance the
regional cooperation and the participation of stakeholders such as civil
and business organizations. However, the final regulations are not
published yet, and they are anyhow insufficient to adequately address
the challenges.

Moreover, this article discusses the difference and compatibility of
governance at the European and regional levels. Once governance at
the regional level matures and collaboration on cross-border projects in
Europe increases, regional cooperation could evolve towards pan-
European governance. A central pre-condition for this will be that
sufficient maturity is achieved to reduce the complexity of decision-
making at the European level (such as with adequate planning models).
Also, European governance must be sufficiently flexible to account for
regional characteristics. This will address one of the main arguments for
currently focusing governance at the regional level.

Finally, our analysis using the dimensions opens up relevant areas of
research for the offshore grid and regional governance of expansions.
To begin with, the first three challenges (which are more general) can
be further detailed for each of the governance building blocks of
Mekonnen et al. [17] concerning specific regulations and their obliga-
tion and discretion. Second, the regional interconnection of onshore
systems (in Europe and the US) and the discussion on other offshore
grids (in Europe, the United States and Asia) is gaining momentum
[71–73]. Our methodology can therefore be broadened and replicated
to other regional grids, further advancing regional expansion planning
theory. Third, the consideration of governance at the regional level can
be assessed versus pan-European approaches considering various cri-
teria, building for example on the work of De Clercq et al. (2015). Fi-
nally, the single-sector focus can be broadened to research cross-sec-
toral integration in marine governance [83], following the research
agenda proposed by van Tatenhove et al. [75].

Declaration of interest

None.

Acknowledgments

João Gorenstein Dedecca has been awarded an Erasmus Mundus
Joint Doctorate Fellowship in Sustainable Energy Technologies and
Strategies (SETS). SETS is hosted by the Universidad Pontificia
Comillas, Spain; the Royal Institute of Technology, Sweden; and the
Delft University of Technology, The Netherlands. The authors would
like to express their gratitude towards all partner institutions within the
programme as well as the European Commission for their support.

The authors would also like to thank all who proof-read or com-
mented this work. Especially, we are grateful to Javanshir Fouladvand
and Leandro Lind.

Country icons were made by freepik from www.flaticon.com

References

[1] ENTSO-E, Power Regions For The Energy Union: Regional Energy Forums As The
Way Ahead, European Network of Transmission System Operators for Electricity,
2017.

[2] A. Palle, Regional Dimensions to Europe’s Energy Integration, (2013).
[3] P. Beiter, W. Musial, L. Kilcher, M. Maness, A. Smith, An Assessment of the

Economic Potential of Offshore Wind in the United States From 2015 to 2030,
(2017).

[4] J.-M. Glachant, Tacking stock of the EU “Power Target Model”… and steering its
future course, Energy Policy 96 (2016) 673–679, https://doi.org/10.1016/j.enpol.
2016.03.010.

[5] D. Van Hertem, O. Gomis-Bellmunt, J. Liang, HVDC Grids: For Offshore and
Supergrid of the Future, Wiley, 2016.

[6] J.G. Dedecca, S. Lumbreras, A. Ramos, R.A. Hakvoort, P.M. Herder, Expansion
planning of the North Sea offshore grid: simulation of integrated governance
constraints, Energy Econ. 72 (2018) 376–392, https://doi.org/10.1016/j.eneco.
2018.04.037.

[7] J.G. Dedecca, R.A. Hakvoort, J.R. Ortt, Market strategies for offshore wind in
Europe: a development and diffusion perspective, Renew. Sustain. Energy Rev. 66
(2016) 286–296, https://doi.org/10.1016/j.rser.2016.08.007.

[8] P. Härtel, T.K. Vrana, T. Hennig, M. von Bonin, E.J. Wiggelinkhuizen,
F.D.J. Nieuwenhout, Review of investment model cost parameters for VSC HVDC
transmission infrastructure, Electr. Power Syst. Res. 151 (2017) 419–431, https://
doi.org/10.1016/j.epsr.2017.06.008.

[9] I. Belet, B. Bendtsen, P. Berès, Ede Lange, I. Duncan, B. Eickhout, P. Eriksson,
F. Federley, T. Griffin, M. Groote, S. Kelly, J. Kirton-Darling, J. Kofod, S. Loones,
G. Meissner, G. Pargneaux, D. Riquet, P. Tang, C. Turmes, Kvan Brempt, Northern
Seas As the Power House of North-western Europe - Regional Cooperation in the
Energy Union, (2016).

[10] EC, Political Declaration on Energy Cooperation Between the North Seas
Countries, European Commission, North Seas Countries, 2017.

[11] EP, European Parliament, EC, European Council, Regulation (EU) No 347/2013 on
Guidelines for Trans-european Energy Infrastructure, (2013).

[12] P. Rodriguez, K. Rouzbehi, Multi-terminal DC grids: challenges and prospects, J.
Mod. Power Syst. Clean Energy 5 (2017) 515–523, https://doi.org/10.1007/
s40565-017-0305-0.

[13] J.G. Dedecca, R.A. Hakvoort, A review of the North Seas offshore grid modeling:
current and future research, Renew. Sustain. Energy Rev. 60 (2016) 129–143,
https://doi.org/10.1016/j.rser.2016.01.112.

[14] J.G. Dedecca, R.A. Hakvoort, P.M. Herder, Transmission expansion simulation for
the European Northern Seas offshore grid, Energy 125 (2017), https://doi.org/10.
1016/j.energy.2017.02.111.

[15] A. Wagner, Offshore Grid Development: Industry’s Perspective - WindEurope
Working Group: Offshore Wind, Presented at the North Seas Energy Forum,
(2017).

[16] S. Lumbreras, A. Ramos, The new challenges to transmission expansion planning.
Survey of recent practice and literature review, Electr. Power Syst. Res. 134 (2016)
19–29, https://doi.org/10.1016/j.epsr.2015.10.013.

[17] M.T. Mekonnen, D. Huang, K. De Vos, Governance models for future grids, HVDC
Grids: For Offshore and Supergrid of the Future, John Wiley & Sons, Inc., 2016.

[18] A. Battaglini, N. Komendantova, P. Brtnik, A. Patt, Perception of barriers for ex-
pansion of electricity grids in the European Union, Energy Policy 47 (2012)
254–259, https://doi.org/10.1016/j.enpol.2012.04.065.

[19] e-Highway2050, Europe’s Future Secure and Sustainable Electricity Infrastructure
- e-Highway2050 Project Results, (2015).

[20] L. Kapff, J. Pelkmans, Interconnector Investment for a Well-functioning Internal
Market. What EU Regime of Regulatory Incentives? (Bruges European Economic
Research Paper No. 18), European Economic Studies Department, College of
Europe, 2010.

[21] A. Goldthau, Rethinking the governance of energy infrastructure: scale, decen-
tralization and polycentrism, Energy Res. Soc. Sci. 1 (2014) 134–140, https://doi.
org/10.1016/j.erss.2014.02.009.

[22] M. Keay, D. Buchan, Europe’s Energy Union: a Problem of Governance, (2015).
[23] C. Bausch, B. Görlach, M. Mehling, Ambitious climate policy through centraliza-

tion? Evidence from the European Union, Clim. Policy 17 (2017) S32–S50,
https://doi.org/10.1080/14693062.2016.1259100.

[24] M. Bevir, The SAGE Handbook of Governance, (2011).
[25] T.A. Börzel, Experimentalist governance in the EU: The emperor’s new clothes?

Regul. Gov. 6 (2012) 378–384, https://doi.org/10.1111/j.1748-5991.2012.
01159.x.

[26] P. Stephenson, Twenty years of multi-level governance: ‘Where does it come from?
What is it? where is it going? J. Eur. Public Policy 20 (2013) 817–837, https://doi.
org/10.1080/13501763.2013.781818.

[27] EC, Macro-regional Strategies in the European Union, European Commission,
2009.

[28] S. Gänzle, K. Kern, A “Macro-regional” Europe in the Making: Theoretical
Approaches and Empirical Evidence, Palgrave Macmillan, UK, 2016.

[29] M. Danson, An emerging North Sea macro-region? Implications for Scotland, J.
Balt. Stud. (2017) 1–14, https://doi.org/10.1080/01629778.2017.1305171.

[30] M. Danson, A North Sea macro-region? Partnerships, networking and macro-re-
gional dimensions, in: S. Gänzle, K. Kern (Eds.), A ‘Macro-Regional’ Europe in the
Making - Theoretical Approaches and Empirical Evidence, 2016.

[31] Jde Jong, C. Egenhofer, Exploring a Regional Approach to EU Energy Policies (No.
84), (2014).

[32] H.M. Osofsky, H.J. Wiseman, Hybrid Energy Governance, (2014).
[33] R. Leal-Arcas, J.A. Rios, The Creation of a European Energy Union (SSRN Scholarly

Paper No. ID 2618232), Social Science Research Network, 2015.
[34] K. Steinbacher, J. Schoenefeld, Governing the EU 2030 Renewables Target: What

Role for Regional Governance? INOGOV, 2015.
[35] S.A. Jay, H.M. Toonen, The power of the offshore (super-) grid in advancing

J.G. Dedecca, et al. Energy Research & Social Science 52 (2019) 55–67

65

http://www.flaticon.com
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0005
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0005
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0005
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0010
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0015
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0015
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0015
https://doi.org/10.1016/j.enpol.2016.03.010
https://doi.org/10.1016/j.enpol.2016.03.010
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0025
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0025
https://doi.org/10.1016/j.eneco.2018.04.037
https://doi.org/10.1016/j.eneco.2018.04.037
https://doi.org/10.1016/j.rser.2016.08.007
https://doi.org/10.1016/j.epsr.2017.06.008
https://doi.org/10.1016/j.epsr.2017.06.008
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0045
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0045
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0045
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0045
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0045
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0050
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0050
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0055
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0055
https://doi.org/10.1007/s40565-017-0305-0
https://doi.org/10.1007/s40565-017-0305-0
https://doi.org/10.1016/j.rser.2016.01.112
https://doi.org/10.1016/j.energy.2017.02.111
https://doi.org/10.1016/j.energy.2017.02.111
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0075
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0075
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0075
https://doi.org/10.1016/j.epsr.2015.10.013
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0085
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0085
https://doi.org/10.1016/j.enpol.2012.04.065
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0095
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0095
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0100
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0100
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0100
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0100
https://doi.org/10.1016/j.erss.2014.02.009
https://doi.org/10.1016/j.erss.2014.02.009
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0110
https://doi.org/10.1080/14693062.2016.1259100
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0120
https://doi.org/10.1111/j.1748-5991.2012.01159.x
https://doi.org/10.1111/j.1748-5991.2012.01159.x
https://doi.org/10.1080/13501763.2013.781818
https://doi.org/10.1080/13501763.2013.781818
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0135
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0135
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0140
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0140
https://doi.org/10.1080/01629778.2017.1305171
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0150
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0150
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0150
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0155
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0155
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0160
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0165
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0165
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0170
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0170


marine regionalization, Ocean Coast. Manage. (2015), https://doi.org/10.1016/j.
ocecoaman.2015.08.002.

[36] M. Gephart, L. Tesnière, C. Klessmann, Driving Regional Cooperation Forward in
the 2030 Renewable Energy Framework, (2015).

[37] S. Andoura, J.-A. Vinois, From the European Energy Community to the Energy
Union - a Policy Proposal for the Short and the Long Term, (2015).

[38] S. Fischer, Searching for an Energy Union. CSS Policy Perspectives 3, (2015),
https://doi.org/10.3929/ethz-a-010682966.

[39] M. Vandendriessche, A. Saz-Carranza, J.-M. Glachant, The Governance of the EU’s
Energy Union: Bridging the Gap? FSR, 2017.

[40] EC, A Framework Strategy for a Resilient Energy Union With a Forward-looking
Climate Change Policy (No. COM(2015) 80 Final), European Commission, 2015.

[41] CAN Europe, Energy Union & Governance, (2016) http://www.caneurope.org/
energy/energy-union-governance.

[42] E3G, EU Clean Energy Package “Politically Cautious.”, (2016).
[43] EFET, Proposed EFET Amendments to the Clean Energy Package (full Pack),

European Federation of Energy Traders, 2017.
[44] Eurelectric, Clean Energy Package Stimulates Market Integration and Cost-effi-

cient Renewables – Lacks Consistency on Market Design and Consumer
Empowerment, (2016) http://www.eurelectric.org/news/2016/clean-energy-
package-stimulates-market-integration-and-cost-efficient-renewables-lacks-
consistency-on-market-design-and-consumer-empowerment.

[45] S. Fischer, The EU’s “Energy Union”: A Challenge of Continued Expectation
Management, CES Policy Brief, (2017).

[46] S. Fischer, O. Geden, Limits of an “Energy Union”: Only Pragmatic Progress on EU
Energy Market Regulation Expected in the Coming Months, SWP Comments.
Berlin, (2015).

[47] A. Lazarus, EU On Thin Ice With Winter Package, EEB - The European
Environmental Bureau, 2016.

[48] WindEurope, WindEurope Calls on EU Member States and Parliament to Go
Beyond Ambition of the European Commission on the Clean Energy Package,
(2016) https://windeurope.org/newsroom/press-releases/windeurope-calls-on-
eu-member-states-and-parliament-to-go-beyond-ambition-of-the-european-
commission-on-the-clean-energy-package.

[49] EC, Proposal for a Directive of the European Parliament and of the Council on the
Promotion of the Use of Energy From Renewable Sources (recast), European
Commission, 2016.

[50] EC, Proposal for a Regulation of the European Parliament and of the Council on
the Governance of the Energy Union (No. COM(2016) 759 final/2), European
Commission, 2017.

[51] M. Ringel, M. Knodt, The governance of the European Energy Union: efficiency,
effectiveness and acceptance of the Winter Package 2016, Energy Policy 112
(2018) 209–220, https://doi.org/10.1016/j.enpol.2017.09.047.

[52] K. Szulecki, S. Fischer, A.T. Gullberg, O. Sartor, Giving Shape to the Energy Union
- Evolution, National Expectations and Implications for EU Energy and Climate
Governance, (2015).

[53] N. Anger, L. Zannier, A New Era of EU Energy Policy? Delivering on the Energy
Union by National Plans, (2017).

[54] S. Fischer, Energy Union: Delivery Still Pending. CSS Policy Perspectives 5, (2017).
[55] N. Meyer-Ohlendorf, An Effective Governance System for 2030 EU Climate and

Energy Policy: Design and Requirements, (2015).
[56] O. Sartor, M. Colombier, T. Spencer, Designing Planning and Reporting for Good

Governance of the EU’s post-2020 Climate and Energy Goals, (2015).
[57] S. Turner, Q. Genard, J. Roberts, I. Luebbeke, Four Key Messages For The

Governance Of European Climate And Energy Policies After 2020, (2015).
[58] K. Umpfenbach, A. Graf, C. Bausch, . Regional Cooperation in the Context of the

New 2030 Energy Governance, (2015).
[59] K. Talus, S.-L. Penttinen, P. Aalto, H. Holttinen, P. Toivanen, Energy Union,

Renewable Energy and the’ Winter Package’, (2017).
[60] A. Battaglini, J. Lilliestam, On Transmission Grid Governance, Heinrich Böll

Foundation, Berlin, 2010.
[61] B. De Clercq, C.R. Prada, M. Papon, B. Guzzi, S. Ibba, M. Pelliccioni, J. Sijm, A. Van

Der Welle, K. De Vos, Diyun Huang, Michel Rivier, Luis Olmos, M. Golshani,
G. Taylor, Y. Bhavanam, e-Highway2050: Towards a Governance Model for the
European Electricity Transmission Network in 2050 (No. D5.1), (2015).

[62] ENTSO-E, Regional Cooperation and Governance in the Electricity Sector.
European Network of Transmission System Operators for Electricity, 2016.

[63] J. Glachant, N. Rossetto, J. Vasconcelos, Moving The Electricity Transmission
System Towards A Decarbonised And Integrated Europe: Missing Pillars And
Roadblocks, Florence School of Regulation, 2017.

[64] F. Roques, C. Verhaeghe, Options for the Future of Power System Regional
Coordination, (2016).

[65] NSCOGI, Recommendations for Guiding Principles for the Development of
Integrated Offshore Cross Border Infrastructure, The North Seas Countries’
Offshore Grid Initiative, 2012.

[66] L. Meeus, Offshore grids for renewables: do we need a particular regulatory fra-
mework? Econ. Energy Environ. Policy 4 (2015), https://doi.org/10.5547/2160-
5890.4.1.lmee.

[67] PROMOTioN, PROgress on Meshed HVDC Offshore Transmission Networks
(PROMOTioN), (2017) https://www.promotion-offshore.net/about_promotion/
the_project.

[68] H.K. Müller, A Legal Framework for a Transnational Offshore Grid in the North
Sea, (2015).

[69] O. Woolley, Governing a North Sea Grid Development: The Need for a Regional
Framework TreatyCompetition and Regulation in Network Industries, Compet.
Regul. Netw. Ind. (2013) 14.

[70] C. Delhaute, F. Gargani, G. Papaefthymiou, R. Odoardi, S. Boeve, S. Bonafede,
S. Rapoport, Study on Regulatory Matters Concerning the Development of the
North and Irish Sea Offshore Energy Potential - Final Report, (2016).

[71] R.M. Benjamin, Improving U.S. Transmission expansion policy through order No.
1000, Contemp. Econ. Policy 34 (2016) 614–629, https://doi.org/10.1111/coep.
12158.

[72] S. Rodrigues, C. Restrepo, E. Kontos, R. Teixeira Pinto, P. Bauer, Trends of offshore
wind projects, Renew. Sustain. Energy Rev. 49 (2015) 1114–1135, https://doi.
org/10.1016/j.rser.2015.04.092.

[73] I. Scott, D. Bernell, Planning for the future of the electric power sector through
regional collaboratives, Electr. J. 28 (2015) 83–93, https://doi.org/10.1016/j.tej.
2014.12.002.

[74] J. Raakjaer, J. van Leeuwen, J. van Tatenhove, M. Hadjimichael, Ecosystem-based
marine management in European regional seas calls for nested governance
structures and coordination—a policy brief, Mar. Policy 50 (2014) 373–381,
https://doi.org/10.1016/j.marpol.2014.03.007.

[75] J. van Tatenhove, J. van Leeuwen, K. Soma, Marine governance as processes of
regionalization: conclusions from this special issue, Ocean Coast. Manag. 117
(2015) 70–74, https://doi.org/10.1016/j.ocecoaman.2015.09.009.

[76] P. Bhagwat, L. Meeus, T. Schittekatte, L. Lind, N. Keyaerts, G. Henley, A. Johnson,
T. Verfuss, D. Huang, D. Abdoelkariem, M. van Blijswijk, Intermediate Deliverable
- Economic Framework for Offshore Grid Planning, PROgress on Meshed HVDC
Offshore Transmission Networks (PROMOTioN), (2017).

[77] EC, Proposal for a Regulation of the European Parliament and of the Council
Establishing a European Union Agency for the Cooperation of Energy Regulators
(recast) (No. COM(2016) 863 final/2), European Commission, 2017.

[78] EC, Proposal for a Regulation of the European Parliament and of the Council on
the Internal Market for Electricity (No. COM(2016) 861 final/2), European
Commission, 2017.

[79] EC, Fitness Check - Proposal on the Governance of the Energy Union (No. SWD
(2016) 397 Final), European Commission, 2016.

[80] O. Treib, H. Bähr, G. Falkner, Modes of governance: towards a conceptual clar-
ification, J. Eur. Public Policy 14 (2007) 1–20, https://doi.org/10.1080/
135017606061071406.

[81] T.A. Börzel, The European Union - a Unique Governance Mix?, the Oxford
Handbook of Governance, (2012).

[82] A. Benz, The European Union as a loosely coupled multilevel system, in:
H. Enderlein, S. Walti, M. Zurn (Eds.), Handbook on Multi-Level Governance.
2010.

[83] K. Soma, J. van Tatenhove, J. van Leeuwen, Marine Governance in a European
context: regionalization, integration and cooperation for ecosystem-based man-
agement, Ocean Coast. Manage. 117 (2015) 4–13, https://doi.org/10.1016/j.
ocecoaman.2015.03.010.

[84] C. Knill, A. Lenschow, Modes of Regulation in the Governance of the European
Union: Towards a Comprehensive Evaluation. European Integration Online Papers
(EIoP) 7, (2003).

[85] A. van Zeijl-Rozema, R. Cörvers, R. Kemp, P. Martens, Governance for sustainable
development: a framework, Sustain. Dev. 16 (2008) 410–421, https://doi.org/10.
1002/sd.367.

[86] ACER, on Electricity Projects in the National Ten-Year Network Development Plan
and in the Union-Wide Ten-Year Network Development Plan 2016, Agency for the
Cooperation of Energy Regulators, 2017.

[87] PLEF, Regional cooperation in CWE and Europe, Presented at the XXXII EU
Electricity Regulatory Forum, Pentalateral Energy Forum, 2017.

[88] ENTSO-E, Proposals for the Clean Energy Package - ROCs and Regional
Coordination, European Network of Transmission System Operators for Electricity,
2017.

[89] CEER, Infrastructure - European Commission’s Clean Energy Proposals (White
Paper Series No. VI), Council of European Energy Regulators, 2017.

[90] J. Gaventa, Infrastructure Networks and the 2030 Climate and Energy Framework,
(2013).

[91] C. Sikow-Magny, C. Gence-Creux, S. Lepy, C. Heidrecheid, P.B. Blanco, I. Štritof,
Y. Phulpin, N. Vasilakos, P. Bernard, D. Virbickas, B.V. Mathiesen, M. Smyk,
T. McCormick, A. Battaglini, A. Lont, J. Kreusel, C. George, A. Vidal-Quadras, .
Towards a Sustainable and Integrated Europe - Report of the Commission Expert
Group on Electricity Interconnection Targets, (2017).

[92] L. Meeus, X. He, Guidance for Project Promoters and Regulators for the Cross-
Border Cost Allocation of Projects of Common Interest (No. 02), Florence School of
Regulation, 2014.

[93] ACER, Recommendation on Ensuring the Independence of ACER and of NRAs (No.
01-2016), Agency for the Cooperation of Energy Regulators, 2016.

[94] ACER, Programming Document - 2018 - 2020, Agency for the Cooperation of
Energy Regulators, 2017.

[95] ACER, Recommendation on Incentives for Projects of Common Interest and on a
Common Methodology for Risk Evaluation, Agency for the Cooperation of Energy
Regulators, 2014.

[96] ACER, Opinion on the Draft ENTSO-E Guideline for Cost Benefit Analysis of Grid
Development Projects, Agency for the Cooperation of Energy Regulators, 2017.

[97] N. Keyaerts, T. Schittekatte, L. Meeus, Standing Still Is Moving Backward for the
ABC of the CBA, Policy Briefs, Florence School of Regulation., 2016.

[98] ENTSO-E, EU Regulation on Power System Operation Seals Regional Coordination
in Networks. Policy Regions to Follow? European Network of Transmission System
Operators for Electricity, 2017.

[99] EC, Commission Delegated Regulation (Eu) 2016/89 Amending Regulation (EU)
No 347/2013 Of The European Parliament And Of The Council As Regards The
Union List Of Projects Of Common Interest, European Commission, 2016.

J.G. Dedecca, et al. Energy Research & Social Science 52 (2019) 55–67

66

https://doi.org/10.1016/j.ocecoaman.2015.08.002
https://doi.org/10.1016/j.ocecoaman.2015.08.002
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0180
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0180
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0185
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0185
https://doi.org/10.3929/ethz-a-010682966
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0195
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0195
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0200
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0200
http://www.caneurope.org/energy/energy-union-governance
http://www.caneurope.org/energy/energy-union-governance
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0210
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0215
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0215
http://www.eurelectric.org/news/2016/clean-energy-package-stimulates-market-integration-and-cost-efficient-renewables-lacks-consistency-on-market-design-and-consumer-empowerment
http://www.eurelectric.org/news/2016/clean-energy-package-stimulates-market-integration-and-cost-efficient-renewables-lacks-consistency-on-market-design-and-consumer-empowerment
http://www.eurelectric.org/news/2016/clean-energy-package-stimulates-market-integration-and-cost-efficient-renewables-lacks-consistency-on-market-design-and-consumer-empowerment
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0225
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0225
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0230
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0230
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0230
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0235
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0235
https://windeurope.org/newsroom/press-releases/windeurope-calls-on-eu-member-states-and-parliament-to-go-beyond-ambition-of-the-european-commission-on-the-clean-energy-package
https://windeurope.org/newsroom/press-releases/windeurope-calls-on-eu-member-states-and-parliament-to-go-beyond-ambition-of-the-european-commission-on-the-clean-energy-package
https://windeurope.org/newsroom/press-releases/windeurope-calls-on-eu-member-states-and-parliament-to-go-beyond-ambition-of-the-european-commission-on-the-clean-energy-package
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0245
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0245
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0245
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0250
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0250
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0250
https://doi.org/10.1016/j.enpol.2017.09.047
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0260
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0260
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0260
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0265
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0265
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0270
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0275
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0275
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0280
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0280
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0285
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0285
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0290
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0290
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0295
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0295
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0300
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0300
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0305
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0305
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0305
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0305
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0310
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0310
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0315
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0315
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0315
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0320
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0320
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0325
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0325
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0325
https://doi.org/10.5547/2160-5890.4.1.lmee
https://doi.org/10.5547/2160-5890.4.1.lmee
https://www.promotion-offshore.net/about_promotion/the_project
https://www.promotion-offshore.net/about_promotion/the_project
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0340
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0340
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0345
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0345
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0345
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0350
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0350
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0350
https://doi.org/10.1111/coep.12158
https://doi.org/10.1111/coep.12158
https://doi.org/10.1016/j.rser.2015.04.092
https://doi.org/10.1016/j.rser.2015.04.092
https://doi.org/10.1016/j.tej.2014.12.002
https://doi.org/10.1016/j.tej.2014.12.002
https://doi.org/10.1016/j.marpol.2014.03.007
https://doi.org/10.1016/j.ocecoaman.2015.09.009
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0380
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0380
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0380
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0380
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0385
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0385
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0385
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0390
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0390
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0390
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0395
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0395
https://doi.org/10.1080/135017606061071406
https://doi.org/10.1080/135017606061071406
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0405
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0405
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0410
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0410
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0410
https://doi.org/10.1016/j.ocecoaman.2015.03.010
https://doi.org/10.1016/j.ocecoaman.2015.03.010
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0420
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0420
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0420
https://doi.org/10.1002/sd.367
https://doi.org/10.1002/sd.367
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0430
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0430
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0430
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0435
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0435
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0440
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0440
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0440
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0445
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0445
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0450
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0450
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0455
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0455
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0455
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0455
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0455
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0460
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0460
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0460
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0465
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0465
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0470
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0470
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0475
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0475
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0475
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0480
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0480
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0485
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0485
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0490
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0490
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0490
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0495
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0495
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0495


[100] Ecofys, Environmental Baseline Study for the Development of Renewable Energy
Sources, Energy Storages and a Meshed Electricity Grid in the Irish and North Seas
- WP3 Final Baseline Environmental Report, RPS, 2017, https://doi.org/10.2833/
720927.

[101] B. Flynn, Brussels offshore? Explaining the largely national politics of Europe’s
experiment with Marine renewables, Presented at the UACES 45th Annual
Conference, (2015).

[102] Navigant, Ecofys, The North Sea As a Hub for Renewable Energy Sustainable
Economies, and Biodiversity, (2017).

[103] RGI, RGI Statement on the Clean Energy Package, Renewables Grid Initiative,
2017.

[104] J.K. Knudsen, G.B. Jacobsen, J.J.K. Haug, Towards a Meshed North Sea Grid -
Policy Challenges and Potential Solutions From a Norwegian Perspective (No. TR
A7478), (2015).

[105] A. Flament, P. Joseph, G. Gerdes, L. Rehfeldt, A. Behrens, A. Dimitrova,
F. Genoese, I. Gajic, M. Jafar, N. Tidemand, Y. Yang, J. Jansen, F. Nieuwenhout,
K. Veum, I. Konstantelos, D. Pudjianto, G. Strbac, NorthSeaGrid - Offshore
Electricity Grid Implementation in the North Sea, (2015).

[106] A. Froggatt, G. Wright, M. Lockwood, . Staying Connected - Key Elements for
UK–EU27 Energy - Cooperation After Brexit, (2017).

[107] EFTA, EEA Joint Committee Adopts Third Energy Package, European Free Trade
Association, 2017, http://www.efta.int/EEA/news/EEA-Joint-Committee-adopts-
Third-Energy-Package-502509.

[108] J. Gaventa, Brexit and the Energy Union - Keeping Europe’s Energy and Climate
Transition on Track, (2017).

[109] M. Giuli, Brexiting the Energy Union: What Do the Negotiation Positions Imply?
(2017).

[110] ENTSO-E, TYNDP 2016 Project Data, European Network of Transmission System
Operators for Electricity, 2016.

[111] EC, Offshore Wind - COBRA Cable, European Commission, 2013.
[112] EC, Work Plan for the “support Group on Development and Regulation of Offshore

Grids and Other Offshore Infrastructure” Under the Political Declaration on
Energy Cooperation Between the North Seas Countries, European Commission,
2017.

[113] EC, Implementation of the Political Declaration on Energy Cooperation Between
the North Seas Countries - Support Group 3 on Support Framework and Finance
for Offshore Wind Projects - Work Programme, European Commission, 2017.

[114] ACER, on the National Ten-Year Electricity Network Development Plan (No. 04-
2016), Agency for the Cooperation of Energy Regulators, 2016.

[115] ACER, Energy Regulation: A Bridge to 2025 Conclusions Paper, Agency for the
Cooperation of Energy Regulators, 2014.

[116] I. Konstantelos, D. Pudjianto, G. Strbac, J. De Decker, P. Joseph, A. Flament,
P. Kreutzkamp, F. Genoese, L. Rehfeldt, A.-K. Wallasch, G. Gerdes, M. Jafar,
Y. Yang, N. Tidemand, J. Jansen, F. Nieuwenhout, A. van der Welle, K. Veum,
Integrated North Sea grids: the costs, the benefits and their distribution between
countries, Energy Policy 101 (2017) 28–41, https://doi.org/10.1016/j.enpol.
2016.11.024.

[117] A. Armeni, A.-K. Wallasch, G. Gerdes, L. Rehfeldt, D. Abdoelkariem, G. Henley,
A. Goncalves, S. Laidler, A. Johnson, G. Fasting, A.Ø. Lie, M. Jafar, Y. Yang,
Financing Framework for Meshed Offshore Grid Investments, PROMOTioN, 2017.

[118] ACER, Recommendation 07/2013 Regarding The Cross-border Cost Allocation
Requests Submitted In The Framework Of The First Union List Of Electricity And
Gas Projects Of Common Interest, Agency for the Cooperation of Energy
Regulators, 2013.

[119] ACER, Overview of Cross-border Cost Allocation Decisions - Status Update As of
January 2017, Agency for the Cooperation of Energy Regulators, 2017.

[120] EC, Accelerating Energy Infrastructure Implementation - Cross Border Cost
Allocation, Co-financing, and Investor’s Certainty. Presented at the Energy
Infrastructure Forum 2017, European Commission, 2017.

[121] D. Erdem, Promoting European Networks - Deployment of Different Financial
Tools. Presented at the Energy Infrastructure Forum 2017, (2017).

[122] B. Esnault, CBCA and CEF - A Regulator’s Perspective. Presented at the Energy
Infrastructure Forum 2017, (2017).

[123] ACER, Recommendation on Good Practices for the Treatment of the Investment
Requests, for Electricity and Gas Projects of Common Interest (No. 05-2015),
Agency for the Cooperation of Energy Regulators, 2015.

[124] Trinomics, Evaluation of the TEN-E Regulation and Assessing the Impacts of
Alternative Policy Scenarios - Final Report, (2018).

[125] S. Andoura, L. Hancher, M. van der Woude, . Towards a European Energy
Community: A Policy Proposal, Notre Europe, 2010.

[126] F.D.J. Nieuwenhout, M. van Hout, Cost, Benefits, Regulations and Policy Aspects
of a North Sea Transnational Grid, ECN, 2013.

[127] EC, Clean Energy for All Europeans - COM(2016), European Commission, 2016, p.
860.

[128] EC, Impact Assessment Accompanying the Document Proposal for a Regulation of
the European Parliament and the Council on the Governance of the Energy Union,
European Commission, 2016.

J.G. Dedecca, et al. Energy Research & Social Science 52 (2019) 55–67

67

https://doi.org/10.2833/720927
https://doi.org/10.2833/720927
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0505
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0505
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0505
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0510
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0510
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0515
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0515
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0520
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0520
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0520
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0525
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0525
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0525
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0525
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0530
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0530
http://www.efta.int/EEA/news/EEA-Joint-Committee-adopts-Third-Energy-Package-502509
http://www.efta.int/EEA/news/EEA-Joint-Committee-adopts-Third-Energy-Package-502509
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0540
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0540
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0545
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0545
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0550
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0550
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0555
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0560
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0560
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0560
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0560
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0565
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0565
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0565
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0570
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0570
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0575
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0575
https://doi.org/10.1016/j.enpol.2016.11.024
https://doi.org/10.1016/j.enpol.2016.11.024
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0585
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0585
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0585
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0590
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0590
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0590
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0590
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0595
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0595
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0600
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0600
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0600
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0605
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0605
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0610
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0610
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0615
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0615
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0615
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0620
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0620
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0625
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0625
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0630
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0630
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0635
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0635
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0640
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0640
http://refhub.elsevier.com/S2214-6296(18)30467-5/sbref0640

	The integrated offshore grid in Europe: Exploring challenges for regional energy governance
	Introduction
	The North Seas offshore grid
	Governance
	Regional cooperation
	The Energy Union
	Objective

	Methodology
	Literature review
	Governance dimensions
	Dimensions for regional governance of offshore expansions

	Challenges for the regional governance of the integrated offshore grid
	Top-down dimensioning challenge: European regulation must balance implementation obligation and discretion at the regional level
	Bottom-up centralization challenge: Regional cooperation depends on voluntary centralization of national powers
	Non-EU countries challenge: between full and no participation in EU organizations for the governance of the power system expansion
	Regional planning challenge: Binding and rigid regulation make regional plans depend on national ones
	Pricing and financing challenge - European PCI funding and cost allocation are interdependent but unsynchronized

	Comparison and evolution of governance levels
	Conclusions
	Declaration of interest
	Acknowledgments
	References




