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Abstract 

As renewable energy technologies mature, new industry configurations are also emerging 

with offshore wind and energy islands as notable examples. However, a clear 

conceptualisation of the role of the state and governance framework is lacking, alongside 

growing pressure for the state to define the path forward. This paper reviews recent 

developments in emerging EU offshore renewable energy regimes, highlighting three 

implications that show the need for new governance frameworks. First, there is a 

reconfiguration of energy industry structures around changing economics and policies, in 

a repeat of historical trends. Second, energy islands will increasingly represent features of 

a natural resource in fixed supply, with the economic nature of offshore energy gradually 

transiting from the sub-domain of renewable energy economics towards natural resource 

economics. Third, to realise their economic value, frameworks are needed to enable these 

resources to harmonise with other resources in fixed supply, such as the land on which they 

are sited, which is constitutionally under the stewardship of the state. Finally, the paper 

draws out a set of criteria for governance of emerging offshore renewables, to underpin the 

changing industry landscape and role of the new ‘energy state’ within it. 
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1. Introduction 

 

Two interesting trends have emerged in recent years in offshore renewable energy development. The 

first has been portended by auctions of leases for offshore seabed plots for windfarms off the coast of 

England and Wales that made headline news for attracting runaway bids.1 These auctions, of sites 

owned by the Crown Estate and authorised for development under the UK’s 2004 Energy Act, are 

expected to raise £4 billion over a decade, with much of the proceeds returned to the UK Treasury under 

fiscal arrangements through which a quarter of the Estate’s profits are handed back.1 

 

A second and parallel trend has been the increasing number of zero-subsidy bids for offshore wind 

power tenders – for instance, in Germany in 2017 and 2018, the Netherlands in 2017 and 2019, the UK 

Contract-for-Difference (CfD) auctions in 20202, and offshore wind tenders in Denmark in 2021.3 

Analyses suggest that offshore wind auctions in Europe have yielded levelized costs of electricity at the 

lower end of estimates for fossil fuel based generation (€50-55/MWh).2 These changing dynamics 

herald an era of “subsidy-free” windfarms in some jurisdictions this decade2 indicating that government 

support to renewable energy has enabled their scaling up and cost efficiency. 

 

As renewable energy technologies mature, new concepts and models for offshore energy are beginning 

to emerge; the most recent relates to offshore energy islands, with Denmark as the first jurisdiction to 

announce building islands 80 km off its North Sea coast, to be operationalized by 2033.4 According to 

the Danish Energy Agency “the concept covers the definition of an existing island, the construction of 

an artificial island, or an island based on a platform serving as a hub for electricity generation from 

surrounding offshore wind farms, that will be connected and distribute power between Denmark and 

neighboring countries.” It also states that energy islands “envisage the connection of various offshore 

technical equipment for electricity generation, e.g. facilities for energy storage, hydrogen or electrolysis 

plants, or other energy conversion technologies (e.g., Power to X).”5 The governance framework, yet 

to be detailed, aims at “supporting strong private-public cooperation”. In September 2021, a broad 

political agreement outlined the frameworks for ownership and construction, envisaged as a limited 

company with a minimum 50.1 per cent share of state ownership, but with little detail about the roles 

of state and private players.6  

 

Energy islands are also expected to create synergies with regional industrial and maritime economic 

clusters, as offshore renewables are seen as an integral part of the EU Green Deal.6 7 Examples 

elsewhere in the region are the Dragon Energy Island project and two projects west of Shetland and in 

the central North Sea, in the UK. If successfully demonstrable, historical experience suggests that the 

types of projects and structures that emerge in these countries may also be adopted outside of Europe.8 
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The question of how the new configurations will be governed remains open, yet one that is becoming 

increasingly important, especially given issues around not just ownership and operation, but also the 

distribution of the benefits that might be generated, in terms of revenues to the government, as well as 

positive and negative externalities impacting the welfare of citizens and the environment. Like offshore 

hydrocarbon resources, offshore renewable sites can cross national jurisdictions, requiring economic 

and political agreements among the stakeholders. While technologies and commercial configurations 

around energy islands are progressing, the conceptualisation of the role of the state and governance 

regime is lagging. 

 

This paper reviews recent developments in offshore renewable energy – the latter technically 

incorporates different forms such as tidal, geothermal and wind – but in this paper we focus on offshore 

wind power as the only renewable resource to have birthed a new governance regime. We draw mainly 

from countries within the EU, which represents 80 per cent of global offshore capacity for wind.9 Our 

review highlights three implications for their governance. First, energy islands represent a 

reconfiguration of established energy industry structures around changing economics and policies, in a 

repeat of historical trends.10 Second, they present features of a natural resource in fixed supply with the 

economic nature of the resource gradually transiting from the sub-domain economics of renewable 

energy to economics of natural resources. In the latter, renewables such as offshore wind derive their 

value from being bundled with other natural resources in fixed supply (e.g., land. This feature of 

renewable energy resources is evident, for instance, in solar energy development, where the most 

favourable sites are utilised first. Third, to unlock their full economic value, offshore energy resources 

need to be viewed in conjunction with other related natural resources that are in fixed supply – such as 

land and siting locations, which in most countries is constitutionally under the stewardship of the state 

on behalf of citizens.11  

 

The latter point is pertinent in the context of early taxpayer funding of ‘green subsidies’ for the 

development of renewable energy. As these subsidy regimes – for instance, those based on two-sided 

CfDs – run their course, at some point in the future, developers may cease receiving government support 

for the difference between the agreed strike price and market price of electricity, and instead make 

equivalent pay outs. This raises questions over the distribution of the revenues from these pay outs 

among citizens, and the sharing of benefits between countries that co-develop the resource (e.g., in the 

EU energy market) and overall impact on welfare.12 A related implication pertains to the sharing of 

risks and public and private sector involvement in development of these resources. The question that 

this review paper addresses is: what are the implications of these developments for the future of 

governance and economic regimes of offshore energy as a natural resource?  
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2. Return to ‘first principles’ 

The rationale for governance regimes for energy resources in the literature on natural resources pertains 

to two main aspects, namely, the economic characterization of the resource, and the arrangements 

around its provision (e.g., ownership structure and industry organization). Energy and related services 

as well as associated infrastructures can be characterized as global public goods. Different global public 

energy goods may require provision of specific technologies, financing needs and different industrial 

and institutional arrangements.13  

 

This is reflected in the organization of the electricity industry. Its early organization was aligned with 

the characterization of the resource as a pure public good, and in public policy terms as a public service. 

It was driven by economies of scale, with large, vertically integrated organizations (often state-owned) 

responsible for investment and operation of the system, and prices set on a cost-plus basis. As public 

ownership was diffuse, it was difficult to align the objectives of the owner (the state) with those of 

managers. Further, state-owned monopolies were unable to apply hard budget constraints to ensure 

revenue sufficiency and this in turn constrained investments in the sector.14 15 16 In the 1990s, market-

based reforms led to a configuration of the industry that gradually turned electricity (and more widely, 

energy) into a marketable public good – that is, rivalrous to the extent that consumers paid to access it, 

but largely non-excludable.17 

 

As most countries are moving to decarbonize their energy sectors, new configurations of the energy 

system based on electrification, are being proposed with a view to optimizing across the energy system 

rather within individual vectors and sectors. In this context, offshore wind energy is a promising 

technology for achieving renewable energy supply and decarbonization targets in jurisdictions that lack 

adequate alternative resources that are conducive to other large-scale renewable technologies – such as 

low solar irradiation regions in Europe.18  

 

As the offshore wind industry matures, its integration into wider national and international energy 

systems is proposed through offshore energy islands located in areas with favourable wind conditions. 

They are also seen as a solution to intermittency, and hence to negative prices, and government and 

investor interest in them appears to stem from the first-mover advantage of developing the most suitable 

sites (e.g., through developing associated industry supply chains, and potentially exporting the energy 

produced). Offshore energy resources (including the emerging concept of offshore energy islands) 

represent the latest iteration in the configuration of the industry through so-called ‘green’ reforms, of 

which the primary drivers are technology and policy targets – through private sector involvement, 

innovation, and public sector funding. 
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Under this emerging paradigm, the provision of energy can be characterized in further ways. In the EU 

context, one exposition proposes that while support of renewable energy is a public good, the 

arrangements around their provision through collective agreements by Member States to emissions 

targets and renewable energy turn them into club goods (non-rival and excludable).19 Conversely, a case 

has been made for energy islands – which entail aggregations of energy resources bundled with a 

network infrastructure to produce and transport them – as common pool resources (rivalrous and non-

excludable), referring to a natural or man-made resource system that can make access to it costly, but 

not impossible to exclude other beneficiaries from its use.20 Such infrastructures can be viewed as 

non-excludable resources: they might be spread through a large geographical area with difficult-to-

monitor access points; and, even when access could be monitored, there might be politically motivated 

universal service obligations, related to the provision of essential services (e.g., energy).25 Further, once 

users enter the network, it is difficult to determine the precise services they appropriate from the 

network; a further feature of common-pool resources are the diffused property rights and decision 

rights with respect to the resource system and the appropriation of its services.20 

 

The practical implications of these emerging reconfigurations of the energy industry relate to how the 

new structures are to be governed and coordinated. In liberalized markets, which were a core feature of 

‘second-generation’ electricity reforms, the coordination functions among a multitude of actors across 

the supply chain were achieved through a combination of market and regulatory incentives.21 The policy 

and economic dynamics of the ‘green’ transition and technological progress are rapidly reshaping the 

European energy industry, with implications for other parts of the world that have tended to mimic these 

configurations. These changes require revisiting important aspects pertaining to governance regimes 

and the role of the state in the emerging offshore energy sector. 

 

3. Offshore renewables – the new natural resource 

Until recently, the development of offshore renewable energy (primarily wind) was incentivized 

through subsidy mechanisms which provided a form of revenue stabilization that has allowed projects 

to ‘get off the ground’. These mechanisms served two objectives, (i) technological progress and cost 

reduction through learning-by-doing, and (ii) increased renewable energy output and security of supply. 

As the cost of subsiding offshore renewables decline below a threshold level, an increasing share of 

offshore wind subsidies could effectively begin to work as a tax (or a negative subsidy).  

 

This effect depends on the subsidy regime underpinning the offshore windfarms – ranging from the 

earliest, legacy contracts to the later CfD auction tenders (e.g., in the UK, from the investment contracts 

awarded in 2014 through to the CfD auction rounds from 2015-19) – and on the wholesale market price 

of electricity. A recent paper shows that most remuneration schemes provide some form of revenue 
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stabilisation, but their policy design varies and includes feed-in tariffs, one-sided and two-sided CfDs, 

mandated power purchase agreements, and mandated renewable energy certificates – with less mature 

markets tending to adopt lower-risk schemes.22 For offshore windfarms with two-sided CfD contracts, 

which have featured heavily across multiple countries, when the cost of offshore wind (and potentially 

the strike price) falls below the wholesale market price, wind power producers would stop receiving a 

top-up subsidy that makes up the differential between the CfD strike price and wholesale price (Figure 

1, shown by ‘A’). Instead, they make pay outs to the government of that difference (Figure 1, shown by 

‘B’) – effectively, a negative subsidy. Contingent upon the terms of contracts, if technological 

advancements were to lower the cost of offshore wind further below the strike price, this could lead to 

a ‘windfall’ to the producer, i.e. the difference between the pay out and the lower costs (Figure 1, shown 

by ‘C’) – this could especially hold when grid connection costs are socialized – i.e., when offshore 

developers do not bear these costs, meaning they could achieve positive returns faster. 

 

Figure 1: Costs of UK generation and existing/projected wholesale electricity prices 

 

Note: We assume the strike price tracks the trend of cost decline in the figure.  

Cost decline post-2020 is assumed to be linear for illustrative purposes only. 

Source23 24 25  

 

These dynamics are crucial for future offshore energy regimes, which can determine the extent to which 

the state (and other parties) can benefit from the resource flows. There are indications that the zero-

subsidy case is beginning to occur. In the UK, where in the CfD round 3, the winning strike prices were 

18 per cent below the forecasted market prices.26 In recent rounds, the windfall is expected to accrue to 

the Crown Estate, under the existing contractual regime.1 The Thor tender, a recent offshore wind 

development in Denmark, was awarded for a record low strike price of 0.01 Danish Krone (DKK)/kWh 
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– implying that all revenues would flow to the government. However, a recent analysis suggests that 

the government had foregone revenues due to a cap on the payment streams from the winning bidder to 

the state, set at 2.8 billion DKK; a bid of 0.01 DKK/kWh was thus essentially equivalent to an offer to 

pay 2.8 billion DKK to the state for permission to build the offshore wind farm.26 While a short-term 

view is that this arrangement was to incentivize the developer, it underscores the fact that governments 

need to adopt a long-term vision when designing the governance regimes for offshore energy. 

 

As the cost of policy of subsidizing intermittent renewables have been borne by consumers, there may 

be a case for including a provision in the governance regime that explores the utilization of windfalls 

to further spur on the development of offshore resources or to spread its benefits to consumers, or local 

communities. For instance, the creation of Offshore Wind Wealth Funds for the UK has been suggested 

as a condition of support provided in CfD auctions, under which offshore wind farms could pay a 

minimum community benefit of £0.50 per MWh (approximately £2m per year for a 1GW offshore wind 

farm).27 This illustrates the need for a new governance regime, separate to the existing incentives for 

offshore energy development, to capture and distribute any surplus that may be generated over the 

lifetime of a project. It also raises questions around the true economic value of offshore renewable 

energy resources, and how this value should be hypothecated and distributed – for instance, as revenues 

flowing into general government budgets that is allocated towards public expenditures, or alternatively, 

as an income-generating asset, the proceeds from which should be utilized to improved inter-

generational welfare. The latter approach has dominated in the literature on exhaustible natural 

resources28 for two reasons: first, the feature of exhaustibility necessitates some institution to preserve 

intergenerational wealth; and second, for reasons of transparency around the utilization of revenues 

(and in some cases, public support for their development). While the same logic may not fully apply to 

a ‘wealth fund’ supported through renewable natural resource rents as intergeneration equity may have 

lower relevance, an argument applies in terms of clearly demarcating revenues from natural resources 

for a specific economic objective – for instance, reinvesting these revenues to improve environment 

and sustainability in other areas of the economy and society.28  

 

In economic terms, the siting of offshore renewable energy is constrained by two factors: First, scarcity 

of prime sites (e.g., favourable wind conditions, favourable water depth, relative proximity to large 

electricity markets, and connection to mainland). Second, public concerns related to noise pollution, 

visual and biodiversity impacts, land utilization, and other environmental concerns.12 Siting relates not 

only to the location of the offshore resource, but also to the landfall connection points: for offshore 

renewable energy developers this relates to consenting procedures required to gain access to a location 

on the mainland through which energy produced offshore can be sold on markets. Procedures tend to 

differ by country, which impacts the supply of suitable sites for harnessing the offshore resource and 

for bringing it into mainland energy markets. For instance, in the UK, developers are required to 
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undertake all consenting procedures, whereas in the Netherlands the government provides consent and 

access to the grid, with the developer only required to find a suitable off-taker).43 

 

Taking the above factors into consideration, as offshore wind energy is bundled with scarce natural 

resources such as land, and fixed infrastructure (e.g., through interconnected energy islands), offshore 

energy in addition to deriving its value solely from being a renewable resource (relative to non-

renewable, polluting resources or hydrocarbons) presents some features of a natural resource in fixed 

supply, which governance regimes need to take into account. Natural resources are characterized as flow 

(naturally renewed in the short term) and stock (fixed in supply). Offshore energy islands represent 

resources with both flow and stock properties. Natural resources in fixed supply also generate economic 

rent, and the governance of natural resources has largely focused on the appropriation and utilization of 

this rent. For instance, the ‘Hartwick Rule’ suggests that rents from non-renewable resource extraction 

should be invested in reproducible capital.29 

 

The different conceptions of rent focus on the benefits accruing to a factor of production over and above 

what is required to maintain that factor in the productive activity, though they highlight different 

circumstances by which these payments come about.30 This is underpinned by the idea that the scarcity 

of a stock resource leads to the generation of economic rent – the difference between the market price 

of the resource and the opportunity cost of supplying the resource. Pure rent represents a surplus or  

financial return not required to motivate economic behavior, and does not influence production 

decisions – this underpins the theoretical argument that governments can appropriate a large share of 

rent from a resource using different instruments.31 Rent is thus a function of the ‘supply price of 

investment’, which is the return required by an investor to justify a decision to invest; this covers the 

costs of capital and operation, and a risk premium. For a given return on total investment, the lower the 

supply price of investment, the higher is the rent. Whilst the costs of capital and operation (particularly 

for offshore resources) are set to some extent on world markets, the risk premium is influenced by 

political risk and commercial risk31 as well as institutional arrangements (e.g., fiscal or contractual 

systems) around provision of the resource. 

 

The inexhaustible nature of renewable energy resources poses new challenges to the concepts of value 

and thus rent. This is most obvious for wind and solar resources, which are globally available (though 

variable in quality). At foreseeable demand levels, there is no natural scarcity of these resources. 

Scarcity can arise locally, as a given site can be used for production by one economic unit at a time.30 

Scarcity may also be arbitrarily imposed, e.g., through legislation granting excludable rights to generate 

and sell energy from these sources. Though the sun and the wind per se are not scarce, different locations 

have greater or lesser access to them.30 
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Taking this argument further, the economic characteristics of energy islands lend themselves to the 

generation of Ricardian rent, that is, differential rent accruing to areas with different resource 

endowments or characteristics. In the long-run, more productive (sunnier, windier, or closer-to-market) 

sites earn Ricardian rents. Over time, as productive sites become scarce, developers either invest in 

improving the output of more productive sites (intensive margin), or alternatively, search for less 

productive, and more costly to develop, sites (extensive margin). In the short-run, opportunities for 

entrepreneurial and quasi-rents (also called Marshallian rent) also exist - quasi rents are accrued due to 

innovation or changes in the market and are competed away in the long term. 

 

The value of offshore renewable energy in this context is underpinned by their bundling with other 

natural resources (e.g., land). Further, new industry (re)configurations can build on this bundling (e.g., 

energy islands). Price dynamics in electricity markets with high penetration of renewables show that 

they do not operate in isolation from the wider energy system, mainly due to the intermittency issue. 

For instance, markets with high intermittent renewables penetration in Europe (e.g., Germany) have 

seen greater frequency of negative wholesale electricity prices, because of which existing projects 

receiving subsidies, upon ending of their subsidy contracts, may face competition from more efficient 

renewable generators added to the system in the interim. A system value-based approach, as opposed 

to the conventional cost-based approach, has been proposed when assessing the effect of renewables on 

the system.32 33 The rent arising from offshore locations is notionally referred to as ‘locational rent’, 

whereas the rent arising from landfall connection points is ‘positional rent’. There are other factors that 

can influence locational and positional rent – e.g., the presence of congestion on networks. 

 

4. Lessons from non-renewable offshore energy 

The governance of most offshore energy regimes has traditionally been centered around the extraction 

of rents from exhaustible hydrocarbon resources. These have entailed institutional arrangements for 

ownership, operation, and sharing of revenues between governments that administer resources on behalf 

of the state and take on many roles, and private or state-owned firms that develop and extract the 

resources.34 In designing offshore renewable energy regimes synchronous with the characteristics of 

this industry, insights can be drawn from the governance of upstream hydrocarbons.35 Jurisdictions with 

similar hydrocarbon endowments have adopted different regimes and experienced different outcomes 

from their development. Some have used the rents from the extraction and monetization of resources to 

support public welfare and play a market-shaping role in supporting sustainable investment and 

productive activity.36 37 In others, natural resources have not increased the welfare of citizens.35  

 

A notable example is the different approaches followed by Norway and the UK in developing North 

Sea offshore hydrocarbon resources. While both countries produced similar amounts of hydrocarbons 
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from their reserves, the Norwegian state earned nearly two and a half times more revenues than the UK 

(Table 1). This was due to a combination of taxes and fees, the State Direct Financial Interests, and 

dividend from the participation of state-owned petroleum companies. In contrast, in the UK the 

revenues were obtained mainly from taxes and fees. 

 

Table 1: Norway vs UK Oil and Gas Production and Revenues, 1971-2011 

 Norway 
United  

Kingdom 

Oil Production (Bn. barrels of oil) 25.0 27.9 

Gas Production (Bn. barrels oil equivalent) 15.1 14.9 

   

Revenues (US$ Bn., 2014 prices) 1,197 470 

Of which:   

Taxes and Fees 805 470 

State Direct Financial Interest 352 0 

Statoil Dividend 40 0 

Source38 

 

Regimes for the management of exhaustible natural resources have broadly been categorized as ‘liberal’ 

or ‘proprietorial.’39 40 Liberal regimes are characterized by zero marginal fiscal take, where the state 

taxes only excess profits, careful not to obstruct the free flow of investment – with the aim of keeping 

prices low through efficient management of the natural resource and unhampered productivity.39 Taxes 

are based on net income, necessitating information on prices, volumes, costs and investments. Liberal 

regimes aim at hydrocarbons being produced as soon as they are profitable for firms to do so.39 In the 

UK North Sea regime, fiscal terms were frequently altered to enable more efficient extraction and 

production.  

 

Proprietorial regimes are characterized by positive marginal rents, reservation ground rents, and 

taxation of excess profits; the purpose is to collect higher ground rents, and taxes are based on gross 

income, necessitating information only on prices and volumes.39 In Norway’s North Sea hydrocarbon 

regime, fiscal terms remained unchanged for long periods and the use of resource revenues by 

governments was governed by strict rules, enshrined in legislation, and aimed at maintaining the values 

of the resource rent and cultivating intergenerational equity. 

 

The proprietorial offshore regime approximates to a ‘concessions’ governance regime (royalty 

combined with taxes) while the liberal regime approximates to a ‘contractual’ governance regime 
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(production/profit/revenue-sharing, combined with taxes on rent). Governance terms can be calibrated 

to mimic the same outcomes under either regime, and many countries have adopted hybrid systems, 

combining features of both.41  

 

Given that equivalencies can be achieved through the different fiscal instruments, the selection of 

instruments is contingent upon the objectives that governments wish to achieve, and upon the trade-offs 

between different instruments. In addition to the capture of resource rent, the governance regime for 

offshore hydrocarbons has been used for wider fiscal objectives – such as the financing of government 

expenditures (for which the energy sector can be a substantial source of revenue), the balancing of 

distributional objectives, discouraging wasteful consumption / encouraging efficiency of energy use, 

and the pursuit of wider economic goals.42  

 

Table 2 summarizes the main regime types, instruments and key features used in the development of 

offshore renewable energy resources to date in Europe. The development of natural resources is 

typically characterized by large capital investments, long lead times, incomplete information, 

differences in the abilities of parties (i.e. the government or its deputed state-owned company, and 

private firms) to bear the risks in the venture, and balance of risk-reward sharing.39 Offshore governance 

regimes need to enable parties to enter into institutional arrangements that take cognizance of these 

factors to develop the resource. When a government, or state-owned company enters into arrangements 

with firms it might expect to be provided capital, technology and expertise. The objective function of 

the government is to achieve optimal outcome for consumers and citizens39 while facing constraints 

such as international competition for risk capital and technology, information asymmetry, and in the 

case of private firms – the incentive to maximize revenues. Governance regimes for offshore non-

renewables have, for instance, been based on governments attempting to design optimal and efficient 

contract arrangements39 bearing in mind that the parties to the contract may renegotiate at a future 

period.  
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Table 2: Main Features of Offshore Wind Energy Governance Regimes 

Country Policy Instruments 
Role of the State:  

Functional Mission 

Role of the State: 

Institutional Form 

U
N

IT
E

D
 K

IN
G

D
O

M
 

 Sea-bed lease auctions (exclusivity to construct, own, and 

operate project and receive feed-in revenues) managed by 

the Crown Estate, awarded on the basis of pre-qualification 

criteria and option fees. 

 Two-sided CfD auctions for electricity output, contracted 

with the state-sponsored Low Carbon Contracts Company – 

based on difference between strike and market prices. 

 Auctions for the operation of offshore transmission assets 

conducted by Ofgem. 

 Acts through regulator Ofgem to maximize value 

from leasing network assets to offshore 

transmission operator. 

 Appropriates part of revenues from sea-bed 

leasing through fiscal policy under which 25% of 

Crown Estate profits are returned to exchequer. 

 Supports early project innovation through output 

subsidy. 

 Other environmental institutions provide further 

oversight. 

 Custodian of natural 

resources 

 Management of fiscal 

flows 

N
E

T
H

E
R

L
A

N
D

S
 

 Netherlands Enterprise Agency conducts all subsidy and 

permit tenders. Land lease reservation fee must be paid in 

addition to fixed fee until lease award is complete. 

 One-sided CfD mechanism. Separate tenders for projects 

with/without subsidy – in former, a subsidy equal to 

difference between market price and cost price is paid by 

government for fixed period.  Additional revenues from 

green certificates and sale of electricity. 

 TSO (TenneT) is responsible for grid connection, and liable 

for delays/interruptions. 

 Acts directly through agency awarding permits 

and tenders. 

 Supports early project innovation through output 

subsidy, but for fixed period. 

 Reduces risks for both private developers and for 

the government, through risk-sharing and site 

development. 

 

 Landowner and 

custodian of natural 

resources 

 Entrepreneurial support 
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N
O

R
W

A
Y

 

 Auctions with a prequalification process for the allocation 

of offshore land to ‘bottom-fixed’ wind; qualitative 

competition for licensing land for ‘floating’ wind (with 

goal of developing projects that contribute to technology 

development and cost reductions). 

 Statnett appointed to operate the system; grid facilities to be 

planned, built and financed by companies holding a licence; 

grid customers on land are not required to cover the costs of 

a transmission network at sea. 

 Income from wind power will be taxable for companies 

considered domiciled in Norway for tax purposes. 

 Takes on a more active regulatory role e.g. 

differentiation of assets and land sites ex ante and 

ex post. 

 Differentiation between offshore and onshore 

network and cost-sharing of grid connection 

ensures that offshore network customers face the 

real costs of building and operating offshore 

networks to the greatest extent possible; and grid 

rent is kept low. 

 Landowner- 

 Regulatory oversight 

from state. 

 Management of fiscal 

flows in synergy with 

offshore hydrocarbon 

resource development. 

G
E

R
M

A
N

Y
 

 

 Federal Maritime and Hydrographic Agency awards 

competitive tenders to bidder offering lowest tariffs. In 

German EEZ, no land rights need to be secured as area is 

not owned by anyone. 

 A market premium payment on the basis of a CfD concept, 

and a feed-in tariff payment. 

 Successful bidders entitled to grid connections; two private 

TSOs, TenneT (North Sea) and 50Hertz (Baltic Sea) 

responsible for financing, construction and operation of all 

grid onshore connection systems. 

 Acts directly to award and incentivize projects in 

favourable sites or locations. 

 Risks are borne by consumers – the developer is 

protected up to a significant percentage against 

lost revenues resulting from delays or grid 

interruptions; TSOs are also entitled to 

reimbursement of connection costs through 

consumer levies. 

 Custodian of natural 

resources. 

 Entrepreneurial support. 
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D
E

N
M

A
R

K
 

 Licences issued by the Danish Ministry of Climate, Energy 

and Utilities obtained through open-door procedure or 

tender. Developers may need to negotiate with local 

landowners and commercial fishing community for onshore 

connection locations. 

 Remuneration based on fixed tariff for electricity produced 

corresponding to a certain number of full-load hours after 

grid connection. Price supplements granted as variable 

premium covering difference between market and fixed 

price, not exceeding certain statutory amount – a two-sided 

CfD. Some developers granted guaranteed bonus. 

 Energinet responsible for grid connection but developer 

must pay costs of construction. Energinet liable to 

compensation for delays. 

 Energy islands: State has 50.1% stake in the overall project. 

 Social and labour clauses included for local communities to 

benefit. 

 Acts both directly and through extensions of the 

state to support projects. 

 State is the custodian of land on behalf of citizens, 

with site development carried out by the bidder. 

 Supports social welfare separately, through 

mandating the initiation of positive local 

spillovers related to labour markets and other 

social impact schemes. 

 Landowner and 

custodian of natural 

resources. 

 Entrepreneurial support. 

B
E

L
G

IU
M

 

 Federal structure complicates ownership, but all preparation 

for competitive bidding procedure is carried out by the 

government and the network operator in consultation with 

the Commission for Electricity and Gas Regulation. 

 Support schemes consist of: (i) a system of green 

certificates and guarantees of origin issued in exchange for 

quantities of produced offshore renewable energy that can 

either be sold to the network operator at a minimum 

guaranteed price or on the market at a higher price; and (ii) 

a cable subsidy, which has to be included as part of the bid. 

 TSO (Elia) is responsible for financing, construction and 

operation of grid connections. Cost for the submarine cable 

is shared between Elia and the developers/operators. 

 The role of the State is diluted by the federal 

political structure, but state agencies cooperate to 

catalyze the conditions necessary for 

competitively bid tenders to succeed.  

 The State’s role is underpinned by Royal Decrees. 

 Custodian of natural 

resources 

 Regulatory oversight 

from state 

 

Source43 22 
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From Table 2, we can identify five different stylized roles for the state in the development of offshore 

energy resources. These roles are not necessarily mutually exclusive, and a given regime can potentially 

contain a hybrid of attributes of the five roles. Among these, it could be argued that the fiscal state is 

the most prevalent across all regimes, as the management of fiscal flows is an existential function of 

the state. 

 

The landlord state. The government or state owns the land upon which the resource is situated, and 

leases it to developers. The objective of the state here is to generate as much ground rent as is possible 

over the lease period. Revenues from the rent could flow into national general budgets and be used as 

state expenditure. 

 

The custodian state. The state serves as a custodian of the energy resource on behalf of citizens; the 

objective is to maximize the value of the resource for citizens. Governments would use their bargaining 

positions to offer contractual terms that provide sufficient incentives for private companies to enter into 

a contractual arrangement and to develop resources, while ensuring that they will not appropriate all 

incremental benefits. State participation could be one route to maximizing the value of the resource for 

citizens. 

 

The entrepreneur state. The state takes a more active role in the development and monetization of the 

resource – this could be through direct equity participation or joint operatorship, or through a state-

owned enterprise (e.g., an energy producer or an infrastructure provider) acting on behalf of the state’s 

interests. The state-owned entity would operate at an arm’s length and be subject to the standard 

regulatory rules as other actors in the institutional arrangement. 

 

The fiscal state. The state carries out its ‘traditional’ role of taxation of income and rents over and above 

what is necessary to earn a normal return. The state may also, from time to time, revisit the fiscal terms 

ex ante or (e.g., windfall taxes on resources) or ex post (e.g., higher corporate income taxes). Ideally, the 

regime under which a fiscal state operates should have an equilibrating effect on the flow of normal profits 

and revenues. 

 

The regulatory state.  The state does not directly engage in the provision of energy (and other welfare) goods 

and essential services, but intervenes to correct particular market failures, provides conditions conducive to 

the competitive provision of energy goods and services through loosely coordinated sets of public agencies, 

and through replacing pure public ownership of energy assets with a network of private (or public) 

developers or providers, regulated by specialized agencies operating at arms’ length from the government 

under a transparent legislative framework. The regulatory state also could refer to a supra-national state with 

democratic and hence political legitimacy.44 
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A useful approach for analyzing governance arrangements between the parties to a contract to develop 

a natural resource, is principal-agent analysis.39 This emphasizes the actions of a principal (e.g., a 

government), as the owner of an asset, and an agent (e.g., private investor), who develops and manages 

the asset and whose decisions can affect its value. The approach focuses on the design of contracts 

between the parties. If the private entity is a consortium, this becomes a principal-agent problem with 

many agents. The principal will aim to design a contractual regime such that its interest will be advanced 

by the agent although the interest of the latter may diverge from that of the former. The principal needs 

to provide incentives to induce the agent to act in the principal's interest in the presence of information 

asymmetry; it also needs a monitoring system to measure the agent’s performance and avoid moral 

hazard – achieved through structures such as incentive contracts which reward agents for good 

performance, or through penalties for underperformance.40  

 

An alternative is for the state as the principal to become its own agent – for instance, through state-

owned enterprises. In practice, this has been translated into offshore governance regimes based on 

mechanisms such as production and profit-sharing agreements, technical service agreements, and state-

owned enterprises acting on behalf of the state.35 45 Such regimes tend to distinguish between two 

periods: in the first period investments are sunk into preparing the resource for monetization and could 

involve the principal (e.g., the state) investing jointly with the agent (e.g., the private company leasing 

the offshore field in return for payment of a ‘ground rent’); as a result the value of the resource can 

increase in the second period. Theory and evidence suggest that it is in the interest of the principal to 

keep the first period as short as possible and draw up a new contract for the second period with a higher 

ground rent.39 

 

In the development of offshore energy, one could envisage multiple configurations of principal-agent 

contracts: for instance, several principals (e.g., neighboring states in the North Sea) and one agent, one 

principal acting on behalf of a consortium of principals, and several agents (acting in coordination, or 

as a consortium). The above configurations have been applied to the ownership and management of 

exhaustible natural resources – notably, in the exploration and development of hydrocarbons. However, 

in case of the latter, property rights are clearer, and there is usually a singular principal (or government 

as ‘custodian’ of the resource), and singular or multiple agents (private sector entities). 

 

5. Governance for offshore renewable resources 

The technological and cost developments in the offshore wind sector suggest that governments will 

increasingly find themselves as a stakeholder and custodian of a natural resource bundled with other 

resources in fixed supply, and critical infrastructure, raising debates around ownership, operatorship, 

and the division of risks and revenues. This implies the need for a forward-looking framework for the 
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governance and management of offshore energy resources which capture the economic value of the 

resource. While the resource base and market price of the commodity produced (e.g., electricity) are 

exogenously determined, governance arrangements are endogenous and can play a key role in 

determining how the value is maximized and captured for the benefit of all stakeholders. In designing 

governance regimes for developing offshore energy resources, policymakers need to account for a set 

of criteria, outlined in Table 3. 

 

Table 3: Criteria for Effective Governance Regimes for Natural Resources 

Efficiency Investments should be placed where productivity of capital is highest 

Risk-sharing 
Balance of risks that can be justifiably borne by private firms (usually higher) vs. 

government (usually lower). 

Simplicity Regime should be administratively efficient to the extent possible. 

Equity 
Firms and consumers facing same economic circumstances should be treated the same 

– refers to horizontal, vertical or intergenerational equity 

Stability 
Minimal political interference in resource regime – fiscal stability or equilibrium 

provisions in regimes. 

Neutrality Fiscal regime should not alter pre- and post-tax investment and operational decisions. 

Equilibrium 

Governance regime should maintain equilibrium between various elements, shaping a 

dynamic regime that promotes innovation and recognizes that the sector is initially in a 

state of transition; as it gradually matures the governance regime can change to reflect 

this. 

Source 42 31 

 

In practice, there are trade-offs among these criteria that need to be balanced as in the following:42 

 There is a trade-off between neutrality and simplicity. The design of neutral regimes requires 

detailed information (e.g., on a field-by-field or farm-by-farm basis) and the calculation of 

different levels of rent. An example of a simple tax is a royalty, which is easy to calculate and 

administer but is not neutral. 

 Similarly, neutrality trades off with revenue generation and with efficiency. An example of 

a neutral tax conceived (but rarely applied) for offshore oil and gas resources was the ‘Brown 

Tax’. This involved governments paying out a subsidy to incentivize exploration, which was 

converted into a tax when production reached a particular level.  

 Equity trades off with simplicity and efficiency – the former is due to the fact that ‘equity’ 

or ‘fairness’ takes different meanings to different taxpayers. The latter is because an equitable 

tax is not simple to administer – for instance, a ‘progressive profit tax’ requires information on 

costs and profits (e.g., on a field or farm basis). 
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 Stability conflicts with fiscal risk - Fiscal systems resemble incomplete contracts and they 

seldom remain unchanged for long periods of time. This is often due to sustained exogenous 

economic changes, and the accountability of governments to their electorates. 

 

Table 4 maps the trade-offs amongst different criteria in relation to the different roles of the state in the 

new offshore energy governance regime, based on the arrangements across key European countries. 

 

Table 4: Evaluation of Tradeoffs for New Offshore Energy Governance Regimes 

 Landlord  

State 

Fiscal 

State 

Custodian  

State 

Entrepreneur  

State 

Regulatory  

State 

Efficiency NOR, DEN NOR, UK 
UK, N, GER, 

DEN, BE 
N, GER, DEN NOR, BE 

Risk-Sharing NOR, DEN NOR, UK 
UK, N, GER, 

DEN, BE 
N, GER, DEN NOR, BE 

Simplicity NOR, DEN NOR, UK 
UK, N, GER, 

DEN, BE 
N, GER, DEN NOR, BE 

Equity NOR, DEN NOR, UK 
UK, N, GER, 

DEN, BE 
N, GER, DEN NOR, BE 

Stability NOR, DEN NOR, UK 
UK, N, GER, 

DEN, BE 
N, GER, DEN NOR, BE 

Neutrality NOR, DEN NOR, UK 
UK, N, GER, 

DEN, BE 
N, GER, DEN NOR, BE 

Source: Author analysis 

         Does not meet criterion     Ambiguous – can be tailored to meet criterion         Meets criterion   

UK-United Kingdom N-Netherlands, GER-Germany, DEN-Denmark, NOR-Norway, BE-Belgium 

 

Four broad implications can be drawn for new and emerging offshore renewable energy regimes. First, 

future offshore governance regimes will differ from those of offshore hydrocarbon resources in that the 

products are not traded on international markets but are supplied to localized (regional or country) 

markets with specific characteristics and contexts. Economic and security of supply considerations 

invoke the ‘logic of collective action’ in the governance arrangements for a harmonized regulatory 

framework to coordinate and optimize the use of these resources. The logic of collective action suggests 

that a subset of members of a group with specific interests tend to organize themselves to achieve 

specific common objectives. For instance, within the EU, North Sea countries arguably have a common 

interest to promote offshore renewable resources and are exploring joint solutions to a coordinated 

development of these resources. 

 

This links back to the role of the regulatory state. One could look to other governance regimes framing 

ownership and operatorship of services that are connected with natural resources in constrained supply 
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(in the context of positional or locational rent) – e.g., ports, which represent a mix of public and private 

goods. The location of ports, for instance, is related to locational/positional rents drawn from their siting 

e.g., proximity to larger markets, or which facilitate lower transport costs. While ports generate direct 

economic benefits to the state, in the form of flow of trade or commerce, their development and 

operatorship may be carried out by private parties which aim to optimize their revenues from the same. 

Contractual arrangements for ports need to balance the risk/reward structures for port operators, the 

state, and port authorities. One outcome that emerges from our review and worthy of further 

investigation is therefore path dependency – and the extent to which states with experience in offshore 

non-renewable energy resources (e.g., UK and Norway) have replicated their experience for new 

offshore resources. 

 

Second, governance regimes should unlock, maximize, and balance the economic value of offshore 

renewable energy for stakeholders and citizens. This could potentially be through lower or less volatile 

electricity prices, or capturing the value in other ways (e.g., through fiscal arrangements). This 

implication necessitates a clearer definition of “value” for offshore renewable energy, and recognizing 

they have elements of flow and stock characteristics of other natural resources. The differences in flows 

of revenues from similar grades of offshore renewable resources (e.g., Demark and the UK) demonstrate 

the importance of recognizing that urgency to develop these resources to meet climate change targets. 

At the same time, a long-term view is also needed on the value of these resources to investors, 

governments, and citizens, in alignment with the entrepreneurial role of the state. 

 

Third, governance regimes should incentivize investments in alignment with the entrepreneurial and 

regulatory roles of the state. The governance regime could identify and allocate the balance of risks 

between the different parties involved, ensuring that risk-takers receive sufficient incentives to carry 

the projects to completion. Contractual regimes could ensure that rents are maximized and distributed 

optimally, as for instance, has been the case with offshore hydrocarbons. The experience in offshore 

renewable energy has thus far been mixed in this regard, partly because the ‘ideal’ configuration of the 

offshore energy sector is yet to take shape. The trade-offs discussed above can provide a taxonomy of 

principles to design such regimes. 

 

Fourth, offshore renewable energy systems could be viewed as an unprecedented innovation effort in 

terms of scale and scope of activities. At the early stages of development of this new sector considerable 

innovation is required to achieve maturity. Experience with innovation and development of complex 

new systems suggests that government support plays an important role – in alignment with the 

entrepreneurial state.46 The governance regime should recognize that the sector is likely to be in a state 

of transition before it reaches commercial scale and technological maturity. The policies in place 

relating to offshore wind and energy islands are also aimed at driving innovation and serving the 
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development of a (ideally in the future) tax-paying industry, compared to oil and gas extraction as a 

mature industry at the far right of the cost/learning curve. 

 

6. Conclusion 

The value of renewable energy resources has, thus far, been defined entirely in relation to their utility 

from replacing fossil fuels. However, this review of recent developments suggests that offshore 

renewables will rapidly mature into the domain of natural resources in their own right. Therefore, 

lessons from the governance and economic management of natural resources will increasingly become 

relevant if governments, as custodians of these resources, are to ensure that the sustainability and long-

term economic value of these resources is maximized. 

 

This review highlights three implications for new governance frameworks. First, there is a 

reconfiguration of energy industry structures around changing economics and policies, in a repeat of 

historical trends. Second, energy islands will increasingly represent features of a natural resource in 

fixed supply, with the economic nature of offshore energy gradually transiting from the sub-domain of 

renewable energy economics towards natural resource economics. And third, to realise their economic 

value, frameworks are needed to enable these resources to harmonise with other resources in fixed 

supply, such as the land on which they are sited, which is constitutionally under the stewardship of the 

state. 

 

This paper made a case for a measured approach to developing offshore renewable energy governance 

regimes. We identified the distinct potential roles of the state: ‘the landlord state’, ‘the custodian state’, 

‘the entrepreneur state’, ‘the fiscal state’, and the ‘regulatory state, as well as the issues and options 

associated with each on the development of the offshore renewable energy sector. A hybrid regime 

combining these roles is conceivable, but this needs to be carefully devised. The offshore renewable 

sector is at an early stage of development and could evolve further before attaining maturity. Therefore, 

the institutional and economic features of the governance regime will need to promote innovation and 

be adaptive as the sector develops. To conclude, the energy sector is undergoing radical changes which 

require institutions and governance to evolve not just within it, but across multiple areas such as land 

use and port regulation. The need for governance regimes for offshore renewable resources represents 

a wide-ranging trend that is likely to perpetuate, going forward. 
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