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A B S T R A C T

Increasingly, marine renewable energy developments are viewed as an opportunity to meet climate change
obligations, with the added benefit of powering the economy and the creation of jobs. Technical, economic and
engineering challenges co-exist with governance challenges in the development of large-scale marine renewable
energy projects. This paper addresses the question, if the prerequisites for sustainable project development are
evident in selected case studies. It also asks what lessons can be learned from current practice in the context of
energy governance at the local level. The authors argue that these lessons can be central enablers to support
decision makers in future programmes, to better understand how to build the enabling conditions for programme
implementation towards renewable energy at higher spatial scales of governance, importantly the national level.
The study builds on a multiple stakeholder approach involving interviews and group discussions with key in-
dividuals from industry, government and civil society in emerging pilot programmes along the East Coast of the
United States (U.S.). New policy windows were opening at the time of the analysis and ambitious development
was underway by a range of actors who are driving progress in the sector and positioning the area to become a
major provider of blue energy.

1. Introduction

Increasingly, marine renewable energy resources and ocean tech-
nologies are viewed as an opportunity to meet climate change obliga-
tions by developing a low-carbon supply of energy with the added
benefit of powering the economy and providing the necessary condi-
tions for the creation of jobs [1]. The International Energy Agency (IEA)
[2] and Loorbach & Rotmans [3] highlight the value of large marine
renewable energy developments as a central ingredient for the global
energy transition. Energy transitions form part of a wider discussion on
the potential for transforming human-technological interactions to
achieve sustainable patterns of production and consumption [4].

The Intergovernmental Panel on Climate Change (IPCC) emphasise
technological obstacles to marine renewables. Some of them are fun-
damental, particularly for wave and tidal [5]. Due to uncertainties
around the commercial availability of wave and tidal energy at at-
tractive investment costs, developments globally are still at R&D, pilot

and demonstration stage. Whereas these technologies are at a nascent
stage, offshore wind technology in some parts of the world, particularly
in countries in Europe (Denmark, the UK and Germany), are deployed
on a large commercial scale [5]. However, increasingly both the on-
shore and offshore wind sector are challenged to find technical solu-
tions (e.g. around energy transmission) and to overcome institutional
barriers. Institutional barriers are most importantly consenting regime
issues, high costs of developments and public acceptance relating pri-
marily to visual intrusion [5,6]. In terms of public acceptance, experi-
ences of community opposition from Scotland and other countries
emphasised that previous assumptions that marine renewable energy is
“out of sight, out of mind” can be questioned [7]. The studies high-
lighted that local context referring to indigenous and local commu-
nities’ rights and ownership matter, as these can strongly affect local
perceptions of different marine technologies, whether it be visible from
land or not. Given that in the meantime some countries have experi-
enced getting large marine renewable energy developments off the
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ground and into the sea, the international context for learning for
countries with similar ambitions is of crucial importance.

In order to learn from country experiences, this paper sets out to
show that governance issues are one of the main challenges of transi-
tioning towards sustainable energy futures, with an enlarged share of
marine renewable energy sources. Based on an assessment of the en-
abling conditions for programme implementation at the project level,
the authors of this article draw general conclusions for the national
level. Referring to UNESCO [8] and Folke et al. [9], they define gov-
ernance as encompassing broader laws, regulations, policies and actions
with which natural resources are managed. Management on the other
hand is concerned with the application of these rules and oper-
ationalisation of policy visions. Van Tatenhove & Jan [10] focus on
governance of marine use activities and dynamics within a framework
of coalitions of state and non-state actors. Thus, governance sets the
stage within which management occurs [11]. Even if technical, en-
gineering challenges, laws and regulation exist, these co-exist with
governance challenges at various levels, which relate to ‘policy and
planning’, ‘industry development’ or ‘public engagement’. Fig. 1 high-
lights the theoretical understanding of governance based on the authors
referenced above. In addition, the figure highlights the governance
domains and the instruments setting the rules for the management of
human activities.

The authors of this article define the governance domains estab-
lished above as the category system for the assessment. In this paper,
they focus on governance challenges from the perspective of each one
of the governance domains. Firstly, they ask if the prerequisites for
sustainable project development are given in selected case studies. The
second question addresses, what lessons can be learned from current
practices in the context of energy governance at the local level. The
authors argue that these lessons can be central enablers to support
decision makers in future programmes to better understand how to
build the enabling conditions for programme implementation towards
renewable energy at higher spatial scales of governance, importantly
the national level.

These questions are based on the concept of nested systems of
governance at multiple scales [12]. The assumption is that decision
makers and managers can address some issues more effectively at one
level, and less effectively at another. Therefore, decision-making must
recognize conditions at least at the next higher level in the governance
system. The study builds on the work by Olsen et al. [12] and its
governance baseline approach. This approach forms part of an ‘orders
of outcome analysis’ framework presented in the context of Integrated
Coastal Management (ICM). It is based on the analysis of governance
response to ecosystem change and features the collection of selected
case studies and profiles of stakeholders in current governance systems,
namely from industry, governments and civil society as a core com-
ponent of the framework (including understanding of power dimen-
sions, decision-contexts around key issues that matter to residents and
other key stakeholders). Marine renewable energy developments will

involve multiple stakeholders within and outside coastal communities.
Social science research needs to explore the context for each of these
perspectives. From a science perspective, comparative studies can
provide an opportunity to aggregate results from individual cases to
higher level. From the perspective of decision makers, these studies can
support a framework for learning and transferring of knowledge across
scales [13].

This study applies the principles of the Olsen et al. [12] framework
for analysing the governance dimension of energy in a range of marine
renewable energy initiatives along the Northeast Coast of the United
States (U.S.). The study team engaged with individuals from selected
case studies in the States of Maine, Rhode Island and Maryland involved
in the process of programme implementation within interviews and
group discussions. In addition to the U.S. analysis, the paper provides
high-level views on consenting solutions towards marine renewable
energy transitions from Denmark and the United Kingdom (UK).

2. Background

The work is part of a larger study, looking at case study material
from Europe, including Ireland and Denmark [14]. The U.S. as an ex-
ample was chosen for three reasons: First, significant work was un-
derway in pilot testing to leverage vast wind energy resources for po-
tential electricity generation. Second, new policy windows were
opening at the time of the analysis and third, ambitious development
was underway by a range of actors who are driving progress in the
sector at pilot scale and positioning the area to become a major pro-
vider of green and blue energy [15–17]. While onshore wind became
the most important new renewable energy technology in the U.S. in
2006, leaving behind geothermal and solar energy, offshore wind has
been a topic of much debate and controversy in the coastal zone
[18–20].

As an example, the offshore wind farm Cape Wind in Massachusetts
engendered the difficulties in U.S. consenting of marine energy devel-
opments and wide spread public opposition [21,22]. Opposition with a
number of litigations was based principally on visual intrusion and on
cost grounds. Applications for permits first emerged in 2001. Devel-
opers initially looked for the construction of the first offshore wind farm
in the U.S., consisting of 130 × 3.6-MW turbines with a capacity of
468-MW powering more than 220,000 homes [17]. However, no tur-
bine planned in this project has been installed by the time of writing. In
2015, the U.S. Departments of the Interior (DOI) and Energy (DOE)
enforced policy changes by issuing leases and funding for demonstra-
tion projects. This together with promising externalities in market
conditions unlocked potential for the completion of the first wind farm
in U.S. offshore waters in August 2016 and 23 projects in various de-
velopment stages. Energy experts expect that the 30-MW Block Island
Wind Farm will power homes on the island and onshore. In December
2016, the company Statoil won an offshore licence off the coast of New
York at a cost of $42.5 mi US [23]. The company views the U.S. East
Coast as a key emerging market for offshore wind, bottom fixed and
floating. The lease comprises an area that could potentially yield more
than 1-GW of offshore wind.

The authors of this article carried out a comparative analysis of
governance dynamics and priorities at the federal government level re-
lated to marine renewable energy developments and emerging pilot
programmes in this field at the state and local level. This has been un-
dertaken to understand the decision-making power at various scales
and interconnections across different stakeholders. The study put only
limited emphasis on technological aspects of energy sources, such as
device development and grid connection, and economic conditions,
such as the efficiency and security of the supply.

3. Material and method

The research method in support of this study was designed to

Fig. 1. Governance understanding as a basis towards setting up of rules for the man-
agement of human activities.
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