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1. Context	
  

A	
  new	
  industrial	
  revolution	
  is	
  taking	
  place	
  in	
  the	
  oceans,	
  challenging	
  existing	
  legal	
  and	
  
regulatory	
  frameworks	
  and	
  changing	
  the	
  way	
  we	
  think	
  about	
  marine	
  governance	
  [1–5].	
  
Growing	
  demand	
  for	
  marine	
  space	
  and	
  resources,	
  coupled	
  with	
  declining	
  ocean	
  health,	
  
necessitate	
   the	
   evolution	
   of	
   marine	
   governance	
   frameworks	
   that	
   can	
   facilitate	
  
innovation	
  and	
  economic	
  development,	
  while	
  also	
  preserving	
  the	
  marine	
  environment.	
  

At	
   the	
  same	
  time,	
   the	
  environmental	
   imperative	
  to	
  decarbonise	
  the	
  energy	
  system	
  has	
  
driven	
   interest	
   in	
   marine	
   renewable	
   energy	
   (MRE)	
   resources,	
   particularly	
   offshore	
  
wind,	
  and	
  wave	
  and	
  tidal	
  energy.1	
  MRE	
  technologies	
  have	
  been	
  identified	
  by	
  the	
  EU	
  as	
  
one	
   of	
   the	
   five	
   key	
   activities	
   that	
   can	
   advance	
   the	
   ‘Blue	
   Economy’	
   agenda,	
   delivering	
  
sustainable	
  growth	
  and	
  creating	
  new	
  jobs	
  [6].	
  	
  

Wave	
   and	
   tidal	
   energy	
   technologies,	
   collectively	
   known	
   as	
   ‘ocean	
   energy’,	
   are	
   now	
  
attracting	
  considerable	
  interest	
  and	
  investment	
  [7].	
  The	
  UK,	
  and	
  Scotland	
  in	
  particular,	
  
finds	
  itself	
  at	
  the	
  vanguard	
  of	
  this	
  new	
  industry,	
  as	
  ocean	
  energy	
  enjoys	
  a	
  combination	
  of	
  
political	
  support,	
  significant	
  resources	
  and	
  technical	
  expertise	
  [8,9].	
  	
  
Ocean	
  energy	
  is	
  attracting	
  the	
  attention	
  of	
  international	
  energy	
  governance	
  institutions,	
  
including	
   the	
   International	
   Energy	
   Agency	
   (IEA),2	
  and	
   the	
   International	
   Renewable	
  
Energy	
   Agency	
   (IRENA)	
   [10].	
   The	
   European	
   Commission	
   has	
   recently	
   developed	
   an	
  
action	
  plan	
   to	
   support	
   the	
  ocean	
  energy	
   sector,	
   convening	
  an	
  Ocean	
  Energy	
  Forum	
   to	
  
bring	
   together	
   stakeholders	
   and	
   develop	
   solutions.	
   This	
   will	
   feed	
   into	
   a	
   strategic	
  
roadmap,	
   providing	
   an	
   agreed	
   blueprint	
   for	
   action.	
   There	
   is	
   potential	
   for	
   a	
   European	
  
Industrial	
  Initiative	
  to	
  be	
  developed	
  during	
  a	
  second	
  phase	
  (2017-­‐2020).3	
  Ocean	
  Energy	
  
Europe,	
   an	
   industry	
   association,	
   has	
   concurrently	
   convened	
   a	
   Technology	
   and	
  
Innovation	
  Platform	
  for	
  Ocean	
  Energy,	
   the	
  primary	
   focus	
  of	
  which	
   is	
   to	
   foster	
  a	
  broad	
  
consensus	
  on	
  priorities	
  for	
  technological	
  innovation.4	
  	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
*	
  Research	
  Fellow,	
  Institute	
  for	
  Sustainable	
  Development	
  and	
  international	
  Relations	
  (IDDRI),	
  SciencesPo;	
  PhD	
  Candidate,	
  
Australian	
  National	
  University.	
  
	
  
1	
  Other	
  technologies	
  exist,	
  such	
  as	
  ocean	
  thermal	
  energy	
  conversion	
  (OTEC)	
  and	
  salinity	
  gradient	
  technology,	
  but	
  these	
  
have	
  not	
  been	
  the	
  subject	
  of	
  significant	
  research	
  and	
  development	
  in	
  recent	
  years.	
  
2	
  The	
  IEA	
  has	
  established	
  the	
  Ocean	
  Energy	
  Systems	
  Implementing	
  Agreement	
  (IEA-­‐OES)	
  to	
  “advance	
  research,	
  
development	
  and	
  demonstration”.	
  This	
  is	
  an	
  intergovernmental	
  collaboration	
  between	
  countries,	
  under	
  a	
  framework	
  
established	
  by	
  the	
  IEA.	
  See	
  http://www.ocean-­‐energy-­‐systems.org/about-­‐oes/.	
  
3	
  “European	
  industrial	
  initiatives	
  are	
  public-­‐private	
  partnerships	
  that	
  bring	
  together	
  industry,	
  researchers,	
  Member	
  States	
  
and	
  the	
  Commission	
  to	
  set	
  out	
  and	
  implement	
  clear	
  and	
  shared	
  objectives	
  over	
  a	
  specific	
  timeframe.	
  They	
  enhance	
  the	
  
impact	
  of	
  innovative	
  research	
  and	
  development	
  and	
  provide	
  a	
  platform	
  for	
  sharing	
  investment	
  risk.”	
  See	
  
http://ec.europa.eu/maritimeaffairs/policy/ocean_energy/forum/index_en.htm.	
  
4	
  See	
  http://www.oceanenergy-­‐europe.eu/index.php/en/tpocean/tpocean.	
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As	
   with	
   other	
   novel	
   offshore	
   activities,	
   ocean	
   energy	
   is	
   bringing	
   its	
   own	
   unique	
  
challenges	
   to	
  marine	
  governance	
   frameworks	
   [5,9].	
  Kerr	
   et	
   al.	
   (2014)	
  note	
   that	
  ocean	
  
energy	
  is	
  [9]:	
  

More	
   than	
   a	
   technically	
   challenging	
   extension	
   of	
   onshore	
   renewable	
   energy	
  
development.	
   The	
   policy	
   environment,	
   governance,	
   patterns	
   of	
   resource	
   use,	
  
conservation	
   values,	
   and	
   distribution	
   of	
   ownership	
   rights	
   are	
   all	
   substantively	
  
different	
  from	
  the	
  situation	
  onshore.	
  

2. Marine	
  Spatial	
  Planning	
  and	
  ocean	
  energy	
  

Demand	
   for	
   exclusive	
   use	
   of	
   space	
   and	
   increasingly	
   private	
   rights	
   in	
   the	
   marine	
  
environment,	
   coupled	
   with	
   growing	
   environmental	
   concerns,	
   necessitate	
   a	
   paradigm	
  
shift	
  towards	
  a	
  more	
  strategic	
  model	
  of	
  marine	
  governance.	
  There	
  is	
  an	
  established	
  need	
  
for	
  a	
  plan-­‐led	
  and	
  integrated	
  approach,	
  and	
  Marine	
  Spatial	
  Planning	
  (MSP)	
  has	
  emerged	
  
as	
  the	
  frontrunner	
  concept	
  for	
  meeting	
  this	
  need	
  [12].	
  	
  

MSP	
   is	
   intended	
   to	
   help	
   reconcile	
   potential	
   conflicts	
   between	
   different	
   uses	
   of	
   ocean	
  
space,	
   while	
   achieving	
   sustainability.	
   However,	
   in	
   its	
   nascent	
   stages,	
   MSP	
   can	
   be	
   ‘all	
  
things	
  to	
  all	
  people’:	
  for	
  some,	
  MSP	
  is	
  a	
  broad	
  planning	
  instrument	
  with	
  little	
  direct	
  legal	
  
significance,	
  while	
   for	
  others	
   it	
   is	
   seen	
  as	
  comprising,	
  among	
  other	
  elements,	
   a	
   legally	
  
binding	
  zone	
  in	
  a	
  marine	
  area	
  where	
  a	
  specific	
  activity	
  is	
  permissible.	
  	
  
In	
   Belgium,	
   Germany,	
   the	
   Netherlands	
   and	
   the	
   UK,	
   the	
   promotion	
   of	
   offshore	
   wind	
  
energy	
   has	
   been	
   a	
   strong	
   driving	
   force	
   behind	
   the	
   development	
   of	
   national	
   MSP	
  
frameworks	
  [13].	
  However,	
  ocean	
  energy	
  has	
  not	
  yet	
  been	
  one	
  of	
  the	
  primary	
  drivers	
  of	
  
MSP	
  processes	
   [14],	
   and	
   few	
  existing	
  MSP	
  processes	
  have	
  considered	
  ocean	
  energy	
   in	
  
depth,	
  though	
  this	
  is	
  changing.	
  
Despite	
  an	
  extensive	
  literature	
  concerning	
  MSP	
  generally,	
  discussion	
  of	
  ocean	
  energy’s	
  
role	
   and	
   place	
   in	
   MSP	
   processes	
   has	
   generally	
   been	
   limited.	
   Usually	
   this	
   discussion	
  
either	
   merely	
   asserts	
   that	
   MSP	
   is	
   crucial	
   for	
   the	
   development	
   of	
   the	
   ocean	
   energy	
  
industry	
  [14,15],	
  or	
  considers	
  how	
  MSP	
  applies	
  to	
  MRE	
  in	
  practice	
  [16,17].	
  	
  

2.1. 	
  Case	
  study:	
  Scotland	
  
Scotland	
   has	
   undertaken	
   an	
   extensive	
   and	
   ambitious	
   program	
   of	
  MSP	
   driven	
   in	
   large	
  
part	
   by	
   ocean	
   energy	
   [16,18,19].	
   Marine	
   Scotland’s5 	
  approach	
   has	
   been	
   inclusive,	
  
developing	
   separate	
   policies	
   for	
   each	
   existing	
   activity	
   in	
   order	
   to	
   make	
   considered	
  
trade-­‐offs	
  between	
  users.	
  Specific	
  plans	
  are	
  under	
  development	
  for	
  offshore	
  wind,	
  wave,	
  
and	
   tidal,	
   to	
   assist	
   these	
   technologies	
   in	
   meeting	
   Scotland’s	
   target	
   of	
   generating	
   the	
  
equivalent	
  of	
  100%	
  of	
  electricity	
  demand	
  from	
  renewable	
  sources.	
  	
  Marine	
   Scotland	
   has	
  
also	
   developed	
   a	
   strategic	
   environmental	
   assessment	
   (SEA)	
   to	
   identify	
   key	
  
environmental	
   parameters,	
   and	
   a	
   provisional	
   locational	
   guidance	
   document	
   to	
   assist	
  
ocean	
  energy	
  developers	
  to	
  site	
  their	
  projects	
  in	
  areas	
  where	
  the	
  fewest	
  environmental	
  
and	
  user	
  conflicts	
  are	
  likely	
  to	
  occur.	
  

2.2. Case	
  study:	
  Oregon	
  
Oregon	
   has	
   amended	
   its	
   Territorial	
   Sea	
   Plan	
   (TSP)	
   to	
   guide	
   the	
   siting	
   of	
   ocean	
  
renewable	
  energy	
  facilities.	
  The	
  relevant	
  agencies	
  conducted	
  a	
  spatial	
  analysis	
  of	
  ocean	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
5	
  The	
  authority	
  responsible	
  for	
  marine	
  planning	
  in	
  Scotland.	
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uses	
   and	
   ecological	
   resources	
   through	
   a	
   public	
   process	
   to	
   identify	
   and	
   allocate	
   areas	
  
within	
   the	
   territorial	
   sea	
   that	
   are	
   appropriate	
   for	
   renewable	
   energy	
   development.	
   In	
  
contrast	
   to	
   the	
   Scottish	
   MSP	
   process,	
   Oregon’s	
   Plan	
   zones	
   different	
   uses,	
   ultimately	
  
designating	
   74%	
   of	
   Oregon’s	
   Territorial	
   Sea	
   as	
   incompatible	
   with	
   ocean	
   energy	
   and	
  
roughly	
   2%	
   as	
   “Renewable	
   Energy	
   Facility	
   Suitability	
   Study	
  Areas”.6	
  The	
   industry	
   has	
  
expressed	
   concern	
   at	
   what	
   it	
   sees	
   as	
   a	
   ‘negative	
   approach’	
   to	
   MSP,	
   excluding	
   ocean	
  
energy	
  deployment	
  where	
  existing	
  uses	
  exist	
  and	
   focussing	
  on	
  constraints	
  rather	
   than	
  
opportunities.	
   Indeed,	
   excluding	
   areas	
   from	
   consideration	
   for	
   MRE	
   development	
  
undermines	
  one	
  of	
  the	
  core	
  benefits	
  of	
  MSP,	
  which	
  is	
  that	
  it	
  allows	
  for	
  strategic	
  planning	
  
and	
  explicit	
  trade-­‐offs	
  between	
  uses,	
  whether	
  new	
  or	
  pre-­‐existing	
  [20].	
  

2.3. Potential	
  benefits	
  for	
  ocean	
  energy	
  
One	
  of	
  the	
  problems	
  MSP	
  potentially	
  tackles	
  is	
  the	
  fragmentation	
  of	
  ocean	
  governance.	
  
In	
   order	
   to	
   combat	
   fragmentation,	
   integration	
   would	
   have	
   to	
   take	
   place	
   on	
   several	
  
different	
   levels	
   such	
   as	
   between	
   legal	
   instruments,	
   different	
   branches	
   of	
   government	
  
and	
   different	
   sectoral	
   interests	
   [12].	
   MSP	
   thus	
   goes	
   to	
   the	
   heart	
   of	
   various	
   issues	
  
concerning	
   ocean	
   energy,	
   including	
   consenting	
   [21,22]	
   and	
   environmental	
   impact	
  
assessment	
   (EIA)	
   [23–25].	
   MSP	
   could	
   function	
   as	
   an	
   umbrella	
   under	
   which	
   different	
  
instruments	
  of	
  governance	
  can	
  be	
  organised,	
   thereby	
  contributing	
  to	
  achievement	
  of	
  a	
  
more	
  streamlined	
  consenting	
  process	
  for	
  ocean	
  energy	
  and	
  other	
  activities.	
  	
  

MSP	
  may	
  also	
  be	
  able	
  to	
  alleviate	
  some	
  of	
  the	
  issues	
  relating	
  to	
  EIA	
  and	
  consenting	
  by	
  
taking	
   a	
   future-­‐oriented	
   and	
   strategic	
   approach	
   to	
   balancing	
   precaution	
   and	
   risk,	
  
thereby	
   providing	
   flexibility	
   [26,27],	
   and	
   lending	
   a	
   level	
   of	
   predictability	
   and	
  
consistency	
   to	
   the	
   overall	
   governance	
   framework	
   [28].	
   The	
   geographical	
   proximity	
   of	
  
ocean	
  energy	
  devices	
  and	
  the	
  attendant	
  onshore	
  infrastructure	
  raises	
  the	
  possibility	
  that	
  
MSP	
  may	
   be	
   an	
   appropriate	
  mechanism	
   to	
   link	
   emerging	
  marine	
   governance	
   systems	
  
with	
   terrestrial	
   planning	
   [11,29].	
   This	
  will	
   be	
   increasingly	
   important	
   as	
   ocean	
   energy	
  
projects	
  begin	
  to	
  drive	
  the	
  development	
  of	
  additional	
  harbour	
  and	
  port	
   infrastructure,	
  
onshore	
  facilities,	
  and	
  grid	
  extensions.7	
  
Assuming	
  that	
  an	
  MSP	
  process	
   is	
  holistic	
  and	
  inclusive,	
  allowing	
  trade-­‐offs	
  to	
  be	
  made	
  
between	
  different	
  ocean	
  users,	
  MSP	
  has	
  the	
  potential	
  to	
  facilitate	
  the	
  integration	
  of	
  new	
  
industries,	
  such	
  as	
  ocean	
  energy,	
  into	
  a	
  crowded	
  marine	
  environment.	
  At	
  the	
  same	
  time,	
  
a	
  sustainability-­‐oriented	
  process	
  can	
  ensure	
  that	
  ocean	
  energy	
  development	
  is	
  done	
  in	
  a	
  
manner	
   sensitive	
   to	
   the	
   environment,	
   while	
   also	
   acknowledging	
   the	
   environmental	
  
benefits	
  of	
  increased	
  renewable	
  energy	
  deployment.	
  

3. Key	
  issues	
  	
  

Prioritisation	
  of	
  uses	
  

The	
  key	
  concern	
  is	
  how	
  different	
  activities	
  will	
  be	
  prioritised	
  as	
  against	
  each	
  other.	
  In	
  
the	
  ocean	
  energy	
  context	
  this	
  has	
  been	
  achieved	
  either,	
  as	
  seen	
  above,	
  through	
  an	
  
exclusionary/zoning	
  approach	
  or	
  a	
  policy-­‐based	
  approach.	
  Further	
  research	
  is	
  needed	
  
to	
  develop	
  good	
  practice	
  for	
  MSP,	
  particularly	
  in	
  relation	
  to	
  new	
  and	
  emerging	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
6	
  http://oceana.org/press-­‐center/press-­‐releases/state-­‐oregon-­‐adopt-­‐marine-­‐spatial-­‐plan-­‐wave-­‐energy-­‐development	
  
7	
  There	
  is	
  already	
  some	
  literature	
  that	
  uses	
  terrestrial	
  planning	
  as	
  a	
  basis	
  for	
  understanding	
  MSP	
  [33],	
  and	
  proposes	
  using	
  
experience	
  with	
  novel	
  marine	
  governance	
  mechanisms	
  to	
  inform	
  and	
  improve	
  terrestrial	
  planning	
  [34].	
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industries.	
  Regardless	
  of	
  the	
  approach	
  taken,	
  issues	
  regarding	
  conflict	
  resolution,	
  
coexistence	
  and	
  compensation	
  will	
  also	
  arise.	
  

Coexistence,	
  MSP	
  vs.	
  zoning	
  

The	
  potential	
  for	
  the	
  coexistence	
  of	
  ocean	
  energy	
  and	
  other	
  marine	
  uses	
  has	
  been	
  much	
  
discussed.8	
  There	
  is	
  some	
  suggestion	
  that	
  co-­‐location	
  of	
  marine	
  activities	
  is	
  feasible,	
  but	
  
this	
   is	
   likely	
   to	
   be	
   site-­‐specific	
   [30].	
   On	
   the	
   other	
   hand,	
   ocean	
   energy	
   technologies	
  
generally	
   require	
   exclusive	
   occupation	
   of	
   a	
   specific	
   marine	
   space	
   with	
   particular	
  
resources,	
  thus	
  ocean	
  energy	
  devices	
  densely	
  sited	
  in	
  nearshore	
  areas	
  are	
  unlikely	
  to	
  be	
  
amenable	
  to	
  coexistence.	
  It	
  may	
  instead	
  be	
  preferable	
  to	
  ‘zone’	
  such	
  uses,	
  either	
  within	
  
MSP	
   processes,9	
  or	
   outside	
   of	
   them.10	
  There	
   has	
   already	
   been	
   some	
   debate	
   as	
   to	
   the	
  
relationship	
  between	
  zoning	
  and	
  MSP	
  that	
  may	
  be	
  relevant	
  to	
  the	
  ocean	
  energy	
  sector	
  
and	
   other	
   industrial	
   users	
   [31].	
   Nonetheless,	
   exclusivity	
   over	
   resources	
   is	
   one	
   of	
   the	
  
problems	
   that	
  MSP	
   is	
   aiming	
   to	
   solve,	
  whereas	
   zoning	
  may	
  entrench	
   these	
   issues	
   and	
  
exacerbate	
  them.	
  
Resource	
  allocation	
  

There	
   may	
   be	
   some	
   difficulties	
   in	
   allocating	
   resource	
   access	
   under	
   a	
   MSP	
   as	
  
developments	
  may	
   affect	
   the	
   availability	
   of	
   resources	
   downstream.	
  Unfortunately,	
   the	
  
physics	
  of	
  wave/tidal	
  resources	
  and	
  their	
   interactions	
  with	
  devices	
  are	
  not	
  sufficiently	
  
well	
  enough	
  understood	
  at	
  present	
  to	
  factor	
  this	
  into	
  MSP	
  processes.	
  This	
  highlights	
  that	
  
flexibility	
   will	
   be	
   needed	
   to	
   integrate	
   additional	
   knowledge	
   as	
   our	
   understanding	
  
advances.	
  

Data	
  

To	
   enable	
   appropriate	
   trade-­‐offs	
   to	
   be	
  made,	
   and	
   to	
   establish	
   effective	
  MSP,	
   accurate	
  
and	
  comprehensive	
  data	
  on	
  the	
  existing	
  uses	
  of	
  the	
  marine	
  areas,	
  their	
  interactions	
  and	
  
condition	
  of	
  the	
  environment	
  are	
  required.	
  Prior	
  to	
  establishing	
  priorities	
  between	
  uses	
  
one	
  has	
  to	
  have	
  a	
  clear	
  view	
  how	
  and	
  to	
  what	
  extent	
  different	
  marine	
  interests	
  do	
  collide	
  
and	
  whether	
  these	
  problems	
  can	
  be	
  alleviated	
  by	
  temporal	
  and	
  spatial	
  allocation	
  [12].	
  
Sustainability	
  
It	
  is	
  crucial	
  that	
  the	
  sustainability	
  dimension	
  of	
  MSP	
  is	
  not	
  lost	
  in	
  a	
  rush	
  to	
  develop	
  new	
  
resources.	
   Sustainability	
   criteria	
   for	
   MSP	
   could	
   be	
   developed,	
   possibly	
   using	
   similar	
  
criteria	
   from	
  other	
  environmental	
  governance	
  instruments	
  as	
  a	
  model	
  [32].	
  This	
  could	
  
be	
  a	
  step	
  toward	
  recognising	
  the	
  environmental	
  benefits	
  of	
  renewable	
  energies	
  within	
  
legal	
  processes	
  and	
  ‘levelling	
  the	
  playing	
  field’	
  with	
  established	
  marine	
  activities.	
  
	
  

	
   	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
8	
  Particularly	
  regarding	
  offshore	
  wind	
  and	
  the	
  potential	
  for	
  de	
  facto	
  marine	
  protected	
  areas	
  [30,35–38],	
  and	
  the	
  fishing	
  
industry	
  [39,40].	
  
9	
  Zoning	
  itself	
  can	
  be	
  regarded	
  as	
  one	
  element	
  of	
  MSP.	
  
10	
  In	
  Europe,	
  pursuant	
  to	
  the	
  MSP	
  directive,	
  states	
  are	
  obliged	
  to	
  pass	
  MSP	
  legislation	
  and	
  draft	
  plans,	
  though	
  there	
  are	
  no	
  
strict	
  substantive	
  requirements.	
  In	
  other	
  jurisdictions,	
  there	
  may	
  remain	
  substantial	
  latitude	
  to	
  implement	
  specific	
  
measures	
  for	
  ocean	
  energy	
  where	
  appropriate.	
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