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1 Introduction 

In 2012, the location for the establishment of the grid-connected wave energy test site for the 
Pacific Marine Energy Center (PMEC) was announced to be off the coast of Newport, Oregon.  
This location sits near the existing PMEC off-grid test site, which lies off Yaquina Head.  These 
two areas, the grid-connected South Energy Test Site (SETS) and the off-grid North Energy Test 
Site (NETS) create the first dedicated wave energy test facility in the Pacific Northwest.  The 
Northwest National Marine Renewable Energy Center (NNMREC) operates these facilities. 
 
The U.S. Department of Energy (DOE), through a project management framework offered by the 
Oregon Wave Energy Trust (OWET) to help support the establishment and successful operation 
of the PMEC wave energy test facilities, has funded this study. 
 
There are three primary aims of this study: 
 

• examine the supply chain requirements for PMEC wave energy test facilities; 

• evaluate the potential of the existing and foreseeable supply chain in Oregon to meet 
the identified needs; and   

• outline strategies to fill any identified gaps and stimulate key enabling facilities or 
services. 

 
The study has been undertaken by Aquatera Ltd, in collaboration with Orcades Marine 
Management Consultants Ltd (Orcades Marine), and Advanced Research Corporation (ARC).  
Aquatera and Orcades Marine are based in Orkney, Scotland and ARC are based in Newport, 
Oregon. 
 
The approach proposed for undertaking this work was as follows. Generic requirements for wave 
energy developments established through previous work, along with recent experience from the 
European Marine Energy Centre (EMEC), the world’s first grid-connected wave energy test site, 
would be used to establish details of expected requirements. Existing supply chain data (see 
below) with a series of face-to-face meetings with supply chain members would be examined to 
better understand the current and future capacity of the local supply chain. Finally, the expected 
requirements would be correlated with existing and future capacity, and identify any possible 
gaps that may exist, or enabling capacity that could be provided to enable the successful testing 
of devices at the PMEC wave energy test sites.   
 
As well as undertaking bespoke tasks and presenting new information about key issues, there is 
also existing information that has been gathered in other studies coordinated by OWET that will 
be useful.  
 
A previous report commissioned by OWET, entitled “Wave Energy Infrastructure Assessment in 
Oregon,” investigated the infrastructure and supply chain capacity in Oregon to support all forms 
of wave energy development including test centre deployments and future commercial-type 
deployments. 
 
That study catalogued many of the sites, facilities, customers, and supply chain businesses to 
be found across Oregon, particularly along the coast.  The study was completed in 2009 before 
the site for SETS was chosen.  The report provides a comprehensive dossier on technology 
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specifications, port specifications, road and rail links, etc.  Much of this information is still current 
and though this present study makes reference where needed to that earlier work, it differs from 
it in a number of ways: 
 

• this present study is specifically focussed upon the needs of  SETS, now firmly located 
off Newport, 

• the scope of supply chain topics is somewhat broader in this present study than was 
previously considered, and 

• this present study also seeks to draw extensively upon recent experience in Orkney with 
regards to issues relating to the supply chain and test centre operations. 

 
In parallel with this present study, OWET have also commissioned a market analysis report for 
SETS.  The market analysis was based upon questionnaire feedback from prospective 
developers and included a section investigating what services PMEC customers may wish to 
see provided by the test centre.  Although this would not necessarily reflect the full suite of 
supply chain opportunities arising from any deployment, the feedback from potential customers 
gives an interesting perspective on possible opportunities.  That study also provides an 
indication of the build-out plans for technology companies in Oregon over the next 5 years.  Both 
of these findings are used as a basis for discussion on supply chain needs and opportunities 
within this current report.  
 
The following sections of this report cover: 
 

• Section 1:  An overview of the methodology followed 

• Section 2:  A review of supply chain needs for the wave energy sector 

• Section 3:  An account of the supply chain experiences in Orkney relating to the EMEC 
test site 

• Section 4:  An assessment of the specific needs of SETS with regard to supply chain 
support 

• Section 5:  An evaluation of the existing capacity in Oregon to meet SETS and its 
customers’ needs and the identification of any gaps 

• Section 6:  An evaluation of the readiness, availability, and accessibility of the identified 
supply chain to react to market opportunities and the identification of catalysts, enablers 
or barriers that may exist 

• Section 7:  An overview of recommendations about supply chain capacity development 
taking account of different supply chain development strategies, activity scenarios, and 
technology development pathways.  

  
1.1 Methodology 
The team has developed a scope of work to meet the objectives outlined in the request for 
proposal (RFP).  The approaches used to complete the key tasks are outlined below: 
 
Task 1 - Definition of requirements 
 

• Identification and definition of supply chain requirements: this sub-task has used a 
comprehensive listing of the supply chain elements required to support the sustainable 
establishment of a wave energy industry with a particular focus on the establishment 
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and operation of a grid-connected wave energy test facility.  The listings were developed 
through a EU funded project, Aquatic Renewable Energy Technologies (Aqua-RET). 

• Preparation of Orkney, EMEC case study: this task is based upon first-hand experience 
of working in Orkney over the first 10 years of EMEC’s operations.  This experience has 
included work completed for technology developers, for EMEC, for government 
departments and agencies, and for project development companies who have leased 
areas adjacent to the EMEC test area.  The case study comprises a descriptive account 
of the establishment and successful operation of full-scale grid-connected marine 
energy test facilities in Orkney with a particular focus on the build-up of a successful 
local and regional supply chain.  Experience and learning with regard to each supply 
chain component is described from a local and practical perspective.   

• Definition of SETS specific requirements: this task provides a bespoke listing of supply 
chain requirements based on NNMREC’s aspirations and objectives as well as the 
results of the parallel market analysis study. This perspective helps to ensuring that any 
recommendations for supply chain development and growth are suitable, proportionate 
and attainable.   

 
Task 2 - Gap analysis and needs assessment 
 

• Existing supply chain capacity (Desk-based baseline assessment) - This task utilises 
listings of existing supply chain companies, facilities and providers to help map out 
broad support capacity within Oregon.   

• Existing supply chain capacity (Supply chain outreach) - This task utilises direct 
feedback from key supply chain members to help evaluate the current status of the 
supply chain and its readiness and suitability to support the wave energy sector.  This 
information has been gathered through face-to-face meetings. 

• Assessment of availability and accessibility - This task is based upon a correlation 
analysis between the needs for the supply chain established in Task 1 and the 
availability of services, facilities, and expertise established in the earlier stages of Task 
2.  This will show where required provisions are available, what enabling actions could 
be taken, and where any gaps in provision exist.  

 
Task 3 – Recommendations 
 

• Recommendations comprise a discussion of possible sector development pathways, 
and their pros and cons.  These pathways are presented within an integrated framework 
against which progress can be tracked and which can be easily adapted should 
circumstances differ significantly from the predicted direction. 

 
One further aspect that this present study seeks to avoid is repetition of previous work stream 
activity.  One such area relates to the definition of possible supply chain sectors that should be 
considered.  The topics addressed in the present study are outlined below.  
 
The following tables compares supply chain activities between this present study and the 
previous 2009 work. 
 

2009 study Present study 

- Sector research 
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- Governance 
- Local/regional development 
- Technology research 
Manufacturing Technology manufacturing 
Transportation Project installation 
Assembly Project construction 
Deployment Project installation 
Operations and maintenance Project operation 
Retrieval Decommissioning 
Emergency response Marine support services 

 
The deliverables presented in the following sections of the report are as follows: 
 

• Listing of wave energy sector supply chain requirements, 

• A narrative on the lessons learned from wave energy activity at EMEC and in a wider 
Orkney context, 

• Consideration of the specific requirements of PMEC, directly and for its clients, with 
regard to the general list of supply chain requirements, 

• An evaluation of the readiness of the supply chain in Oregon, along the coast and 
specifically in Newport, and 

• Finally, a set of recommendations about what can be done to optimise supply chain 
capacity and effectiveness for PMEC’s future work programme. 

 
Each of these deliverables is then presented within an overall pair of summary tables. 
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2 Key supply chain elements 

Deliverable – this sub-task will produce a comprehensive database of the supply chain 
components required to support the sustainable establishment of a wave energy industry 
with a particular focus on the establishment and operation of a grid-connected wave 
energy test facility.   
 
2.1 Introduction 
The delivery of commercially viable and usable energy from ocean waves has not yet been 
achieved.  However, there is a growing international governmental and industrial endeavour to 
try and achieve this milestone.  This is leading to the establishment of a specialist wave energy 
sector within the existing supply chain. 
 
It can be easy to perceive wave energy as simply another form of renewable energy and to 
group wave energy along with existing renewables sectors such as offshore and onshore wind, 
solar, geothermal, etc.  Whilst it is clear that these are indeed all forms of renewable energy 
generation, this is almost as far as any synergies go.  Wave energy is very different from all 
other forms of renewables.  
 
RECOMMENDATION: Consider wave energy in its own right rather than the broader 
ocean/marine energy.  Each aspect of ocean energy—wave, tide, ocean thermal energy 
conversion (OTEC), biomass, and offshore wind—has very different characteristics. 
 
The wave energy sector does have strong links to the tidal and offshore wind energy sectors.  It 
has strong links in functional terms to other maritime markets such as those serving commercial 
fishing, merchant shipping, laying cable, and marine leisure activities. 
 
Looking towards onshore linked sectors, there are close affiliations to the wider electricity sector, 
to fabrication, and other onshore engineering skills and to a wide range of supporting services 
and expertise that this sector requires as much as any other commercial sector. 
 
This means that many of the core elements required to deliver wave energy to the market are 
likely to already exist.  The key is to ensure that they are available to the emerging wave energy 
sector, that the price is appropriate, and that the quality of services and equipment provided 
meets the demands of the end user. 
 
This first technical chapter of the report seeks to describe the overall range of commercial 
activities required to support an emerging wave energy sector.   
 
 
2.2 Reference list of key elements of the wave energy sector 
There have been a number of task/job mapping studies completed for the wave energy and 
wider marine energy (combined wave and tidal) sectors.  Some of these have focussed upon 
technology-related tasks, others have concentrated upon at-sea activities, and others still have 
emphasised the research lines that it is believed are needed to get the sector viable.  In this 
project there has been an attempt to keep the definition of the needed supply chain as 
comprehensive as possible.  To aid in this process the outputs of a recently completed project 
called Aqua-RET have been utilised.  Aqua-RET is an EU sponsored study aimed in part to 
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“map” the core activities that are needed to support the wave energy, and indeed other marine 
energy sectors.  The list below was produced from that programme and provides a good starting 
point for mapping the needs of the sector.  The list comprises an overall summary followed by a 
detailed breakdown of all of the sub activities deemed to be included within the sector. 
 
 
Key Function 
 

• Sector research 

• Governance 

• Local/regional development 

• Technology research and development 

• Technology manufacture 

• Project planning and development 

• Project construction and installation 

• Project operation 

• Decommissioning 

• Marine support services 

• Other/supporting tasks 

 
Table 2.1 Listing of supply chain requirements 

 

Key Function Unit/Job Description 

Sector	
  research	
  

Strategic	
  planning	
  

Energy	
  resource	
  assessment	
  

Conceptual	
  engineering	
  	
  
Technical	
  appraisal	
  

Planning	
  constraints	
  
Regional	
  baseline	
  surveying	
  

Infrastructure	
  assessment	
  

Investigation	
  of	
  environmental	
  impacts	
  
Investigation	
  of	
  socio-­‐economic	
  benefits	
  

Market	
  situation	
  and	
  competitiveness	
  

Governance	
  

Target	
  setting	
  

Policy	
  formulation	
  
Creation	
  of	
  regulatory	
  frameworks	
  

Monitoring	
  regulatory	
  compliance	
  

Monitoring	
  sector	
  performance	
  
Managing	
  strategic	
  investment	
  

Developing	
  advisory	
  capacity	
  
Managing	
  grant	
  aid	
  processes	
  

Setting	
  up	
  leasing	
  arrangements	
  

Setting	
  up	
  licensing	
  arrangements	
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Local/regional	
  
development	
  

Promotion	
  of	
  business	
  opportunities	
  	
  

Planning	
  new	
  infrastructure	
  and	
  upgrades	
  
Public	
  consultation	
  

Stakeholder/sea	
  user	
  engagement	
  

Supporting	
  adjacent/supply	
  industry	
  
Representation	
  of	
  region	
  to	
  prospective	
  investors	
  

Working	
  with	
  local	
  companies	
  to	
  build	
  their	
  businesses	
  
Knowledge	
  of	
  local	
  capacity	
  and	
  capability	
  

Technology	
  research	
  
and	
  development	
  

Electrical/	
  Mechanical/	
  Structural/	
  Aeronautical	
  Engineering	
  research	
  
Hydrodynamics	
  research	
  

Design	
  

Protection	
  of	
  intellectual	
  property	
  
Numerical	
  and	
  experimental	
  modelling	
  

Design	
  verification	
  
Prototype	
  testing	
  and	
  development	
  

Technology	
  
manufacture	
  

Basic	
  engineering	
  and	
  steelwork	
  

Manufacture	
  and	
  assembly	
  of	
  electrical	
  components	
  
Manufacture	
  and	
  assembly	
  of	
  mechanical	
  components	
  

Marketing	
  and	
  sales	
  of	
  products	
  

Project	
  planning	
  and	
  
development	
  

Project	
  planning	
  

Site	
  selection	
  
Technology	
  selection	
  

Baseline	
  environmental	
  and	
  technical	
  surveys	
  	
  

Economic	
  feasibility	
  	
  
Technical	
  feasibility	
  

Public	
  consultation	
  and	
  community	
  engagement	
  
Environmental	
  impact	
  assessment	
  	
  

Risk	
  assessment	
  

Planning	
  and	
  consents	
  

Project	
  construction	
  and	
  
installation	
  

Project	
  management	
  

Civil	
  works	
  
Onshore	
  works	
  

Transportation	
  to	
  site	
  
Onsite	
  assembly	
  

Installation	
  of	
  moorings,	
  devices	
  and	
  cables	
  (electrical	
  infrastructure)	
  

Project	
  operation	
  

Data	
  collection,	
  analysis	
  and	
  reporting	
  
Planning	
  of	
  an	
  O&M	
  schedule	
  

Control	
  room	
  operations	
  
Environmental	
  monitoring	
  

Monitoring	
  and	
  inspection	
  of	
  cables,	
  moorings	
  and	
  devices	
  

Service	
  and	
  maintenance	
  works	
  

Decommissioning	
  

Removal	
  of	
  device,	
  mooring	
  &	
  cables	
  

Restoration	
  of	
  site	
  after	
  decommissioning	
  
Post	
  decommissioning	
  monitoring	
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Marine	
  support	
  services	
  

Towage	
  applications	
  

Cranage	
  applications	
  
Underwater	
  services	
  (divers	
  and	
  remotely	
  operated	
  vehicles	
  (ROVs))	
  

Maritime	
  operations	
  

Port	
  operation	
  
Supply	
  base	
  operation	
  

Grid	
  operation	
  
Emergency	
  response	
  

Other/supporting	
  tasks	
  

Occupational	
  Health	
  &	
  Safety	
  
Quality	
  Assurance	
  /	
  Quality	
  Control	
  

Financial	
  issues	
  

Legal	
  issues	
  
Clerical	
  &	
  administration	
  work	
  

Business	
  
Insurance	
  

Public	
  awareness	
  and	
  communications	
  
 
Having outlined in the listing the types of role that can be foreseen in each sector the following 
subsections describe what each subsector of the supply requires: 
 
 
2.3 Sector research 
2.3.1 Overview 

The wave energy sector is a pioneering, innovative and emerging sector of industrial and 
commercial activity.  The sector has yet to reach maturity and has not yet delivered a 
commercially viable wave technology.  Nevertheless, the technologies tested thus far have 
shown sufficient advancement and inherent performance to suggest that a technology 
breakthrough, in terms of reaching commercialisation, will occur in the near term (within the next 
5 years).  Given the emerging nature, the technology focus, and harsh challenges faced by the 
wave sector, it is clear that research activity will be a key area of activity.  This sector-related 
research may investigate issues associated with energy capture and conversion, it may focus 
upon the strategic and site planning issues, or it may be associated with enabling technologies 
and systems.  Finally, it may also cover market and energy use related issues. 
 
Experience over the last ten years or so has demonstrated the potential for a new technology 
area, such as wave energy, to generate opportunities for research both directly and indirectly 
related.  The balance between research focussed upon technology advancement and ancillary 
research, which is not directly linked to the technology, is often debated.  Some parties, 
particularly technology developers, often feel that virtually all available research and 
development (R&D) monies should go into technology development.  Other parties often take a 
more wide-ranging view that R&D that will enable successful technologies to be deployed safely 
and effectively is also important. 
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The topics under which R&D may take place include: 
 

• Strategic planning 

• Energy resource assessment 

• Conceptual engineering  

• Technical appraisal 

• Planning constraints 

• Regional baseline surveying 

• Infrastructure assessment 

• Investigation of environmental impacts 

• Investigation of socio-economic benefits 

• Market situation and competitiveness 

 
Whereas in the past most research would have been expected to take place within academic 
institutions, over recent decades there has been a burgeoning of industrial research activity.  
This has been facilitated to a large extent by the ease of exchange of information, power of 
analysis, and increased connectivity arising from the Internet.  This digital data revolution has 
also empowered more remote rural areas to compete on a global basis in any market sector. 
 
2.4 Governance 
2.4.1 Overview 

Due to the emerging nature of the wave energy sector there are extensive governance issues to 
be dealt with.  This may include strategic policy-making, establishing suitable regulations, setting 
up and managing grant aiding systems, and running licensing and leasing systems.  All of these 
tasks will require public sector resources including skilled teams of experts and management 
personnel.  They will in most cases also create opportunities for consultant and advisors to 
provide studies and services to support the public sector and will also require technology and 
project developers to have their own personnel or to hire specialists to deal with the various 
interfaces created by the governance systems.  The specific types of activity that may be 
envisaged include: 
 

• Target setting 

• Policy formulation 

• Creation of regulatory frameworks 

• Monitoring regulatory compliance 

• Monitoring sector performance 

• Managing strategic investment 

• Developing advisory capacity 

• Managing grant aid processes 

• Setting up leasing arrangements 

• Setting up licensing arrangements 

 
2.4.2 Governance related opportunities in Oregon 
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The public sector organisations involved with the governance of the wave energy sector in 
Oregon include: 
 

• U.S. Congress 

• Federal Energy Regulatory Commission (FERC) 

• Bureau of Ocean Energy Management (BOEM) 

• U.S. Fish and Wildlife Service (FWS) 

• National Marine Fisheries Service (NMFS) 

• U.S. Army Corps of Engineers 

• OR Legislative Assembly 

• OR Department of State Lands (DSL) 

• OR Department of Land Conservation and Development (DLCD) 

• OR Department of Fish and Wildlife (ODFW) 

• OR Department of Energy (ODOT) 

 
The activities that these organisations are involved in include the scrutiny of project proposals, 
research, studies, and investigations in relation to specific projects and strategic planning needs, 
stakeholder engagement, and administration of the various permitting and administrative 
processes. 
 
The people undertaking these tasks are likely to be employed directly by the relevant body or 
they may be seconded or hired through tendered contracts from relevant consultancy firms.  
There will therefore be jobs created in the public and the private sector from this activity.  At the 
outset, these jobs are likely to be at or associated with existing administrative centres such as 
Corvallis, Salem, and Portland.  As the needs for governance become better understood and 
more established, there could be opportunities to congregate some of this activity at the coast, 
around Newport.  This would help to maximise local benefits, as well as ensuring that local 
understanding and issues inform decision-making. 
 
2.5 Local/regional development 
2.5.1 Overview 

The coastal counties of Oregon have clear identities and, due to their relative isolation from the 
hinterland due to the coastal range of mountains, they have some sense of independence.  The 
selection of Newport as the location for SETS was to a large extent influenced by the existing 
level of commercial and research development in and around Newport.  It will be necessary, if 
SETS is to be successful, to build upon and strengthen this capacity.  There is, therefore, a need 
to focus future investment for certain localised support functions in the sector upon the Newport 
area.  There is then a set of less location-specific service areas where a discussion needs to 
take place about whether these should be or are best located in the Newport area.  Finally, there 
are another set of service areas for which there are no particular locational signals. 
 
Within the context of regional development strategies it will also be helpful to develop and 
support a policy framework which seeks to outline priorities for the Newport area, the Oregon 
coastal area, and Oregon as a whole. 
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Recommendation: SETS’s supply chain strategy needs to embrace the differing 
perspectives, capacity, and aspirations of the different communities of interest.  
The types of activities that are involved in local and regional development are outlined below: 
 

• Promotion of business opportunities  

• Planning new infrastructure and upgrades 

• Public consultation 

• Stakeholder/sea user engagement 

• Supporting adjacent/supply industry 

• Representation of region to prospective investors 

• Working with local companies to build their businesses 

• Knowledge of local capacity and capability 

 
2.5.2 Comparison with other areas 

One interesting aspect of wave energy development is that the physical conditions that mean 
that wave energy resources are prolific also impinge upon the nature of the adjacent coastal and 
the associated communities who populate the area.  There is, therefore, a degree of similarity 
between communities in wave-exposed areas around the world.  They tend to be associated 
with wild and exposed coastlines and islands. 
 
There are consequently many important lessons that can be learned from other communities 
associated with wave energy.  Some of the longest standing and deepest engagement between 
a community and the wave energy sector has taken place in Orkney.  As outlined earlier, the 
Orkney Islands have been working on projects related to wave energy since 1990.  With specific 
reference to local and regional development the key issues and lessons learned by and from 
Orkney are outlined below: 
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Some key local development issues arising from ocean energy experiences in the Orkney Islands 
 
Self-reliance – an EU energy commissioner visited Orkney in 2002 and pointed out that “no one else is 
ever going to reliably and consistently solve your issues other than yourselves”.  This mantra spurred 
Orkney on to ensure it worked hard for its own destiny rather than relying upon the efforts of others. 
 
Leadership – the successes achieved in Orkney have arisen due to the concerted efforts of key 
individuals who have committed themselves to the success of the ocean energy sector in general but 
within a strong context of local economic development.  The working roles of these individuals have 
spanned to public and private sectors and include political representatives but the clearest leadership has 
often come from the small business sector. 
 
Local benefit – one of the greatest motivating forces behind what Orkney has achieved has been the 
creation of local jobs and associated economic and social benefits.  However, this focus has not 
necessarily been understood, shared, or acted upon by organisations and people who have sought to work 
in or with Orkney.  Despite the level of local content being a key objective for the community and 
government bodies, little work has been undertaken to promote, monitor, and provide feedback to incoming 
organisations about local content.  Hence, there have been highly variable outcomes ranging from local 
content of over 75% for a locally-based tidal energy technology developer to perhaps less than 5% for 
another tidal energy developer.  The wave sector has generally achieved better performance with most 
companies achieving between 30% and 50% local content.  
 
Public opinion and information - public understanding and acceptance to new technological activities are 
strongly linked.  The wave energy sector has been borne out of a need within the world for new carbon-free 
forms of energy production.  As with any industrial activity, the generation of wave energy can have 
impacts upon the sea, its wildlife, coastline, and sea users.  Nevertheless, there are already impacts upon 
all of these factors from the existing forms of energy used by the world.  The key questions are whether 
wave energy provides a better overall option and, then, where can it be produced whilst creating least 
negative and most positive impacts.  The public and other commercial users of the sea are important 
stakeholders in that process and need to be well-informed of the real conflicts and opportunities that may 
exist if a good set of decisions are to be reached 

 
 
One initiative, which is being considered in Orkney at present, is the establishment of a global 
collaboration network for ocean energy influenced communities.  This could embrace 
communities in: 
 

• NW Europe (Norway, Scotland, Ireland, SW England, France, Spain, and Portugal) 

• USA (NW and Alaska) 

• Canada (east and west coasts) 

• Chile 

• Australia 

• New Zealand 

• Oceanic islands 

 
Oregon is already well-connected with Washington, British Columbia, Alaska, Hawaii, and 
Scotland in particular.  The Hatfield Marine Science Center (HMSC) is also a strong 
collaborative influence.  Supporting collaboration could offer many benefits to Oregon 
  
Recommendation: Oregon should seek to help initiate and get engaged in a global 
exchange programme for marine energy workers. 
 
2.6 Technology research and development 
The relatively recent emergence of the wave energy sector means that it is a field of technology 
development that has taken place almost entirely within the Internet-facilitated era.  This means 
that the business of developing wave energy devices and related technology has happened 
within the context of global communications and Internet-based information services.  These two 
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factors have revolutionised the ability of smaller organisations to compete in technology 
development as never before.  It has also led to a burgeoning of applied research and 
development taking place within small businesses, whereas before it was more firmly embedded 
in the academic and larger corporate worlds. 
 
The key areas of opportunity for research associated with the wave energy sector are as follows: 
   

• Electrical/ Mechanical/ Structural/ Aeronautical Engineering research 

• Hydrodynamics research 

• Engineering and operations design processes 

• Protection of intellectual property 

• Numerical and experimental modelling 

• Design verification 

• Prototype testing and development 

• Ecological research 

• Environmental impact and sea user interaction research  

• Socio-economic research 

 
Any review of the companies involved in technology development will show that in almost all 
cases small and medium enterprises (SMEs) were the primary vehicles for technology 
development.  The situation is maturing to some extent and as technologies move from the 
prototype to the commercial production model there are a number of larger multinational 
companies getting involved.  The larger companies include: utilities, larger 
engineering/technology companies, and smaller project development specialists. 
 
Some of these companies are investing in the technology incubator companies, others are 
buying out the technology, and others are developing their own in-house technologies.  Linking 
all of these approaches is the need to undertake in-house, collaborative, and out-sourced 
research and technology development activities.  This provides opportunities for both industry 
and academic sectors. 
 
It is perhaps hard to conceive of there being a situation where there is too much research going 
on related to a particular sector of endeavour, but in the UK there is an ongoing debate about 
the volume and quality of research that has been, and is being, undertaken linked in some way 
to marine renewable energy.  The key issue is the lack of focus and ill-informed premise of much 
of the work that is being undertaken.  Much of this is linked to environmental impacts where it 
has been possible to secure funding for ecological studies that are never going to inform a 
decision about permitting a device or a project.  There have also been numerous engineering 
studies where the fundamental structural realities of deploying technology and materials at sea 
have been ignored.  There are a further set of projects where the operating premise for the 
sector in terms of condition and cost base have been totally misunderstood.   
 
The OWET-coordinated research programme which has been run over the last 7 years or so 
provides a good model for sector-related research initiatives and stands well above most other 
R&D support programmes in terms of its appropriateness and usefulness. 
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Recommendation: The value of the OWET-led research programme over the last 6-7 years 
should be promoted and lessons passed onto other geographical areas with similar 
interests.  
 
2.7 Technology manufacture 
In any successful wave energy sector there is clearly going to be a need to manufacture and 
assemble equipment to capture and transport the energy in the waves.  The areas of 
manufacturing and assembly that could be envisaged are outlined below: 
 

• Structural engineering and fabrication work 

• Manufacture and assembly of electrical components, and 

• Manufacture and assembly of mechanical components. 

 
The materials that may be used include steel, concrete, composites, aluminium, aggregates, and 
rock.  There are also a wide variety of pre-manufactured components.  A suitable classification 
for manufacturing capacity is outlined below: 
 

• Steel fabrication <5 tonnes 

• Steel fabrication >5 tonnes 

• Steel assembly 

• Composites fabrication (state capacity) 

• Composite assembly 

• Aluminium fabrication <1 tonne 

• Aluminium fabrication >1 tonne 

• Aluminium assembly 

• Sub-component supply 

• Overall system assembly 

• System certification and commissioning 

 
There is often a focus upon the manufacturing-related jobs associated with any industrial 
activity.  Whilst they are clearly valuable in their own right and a core part of the overall supply 
chain, the technology creation process typically accounts for only 30% of the total spending on a 
deployment.  This part of the supply chain is therefore not dominant and needs to be considered 
in a balanced way alongside other supply chain opportunities. 
 
Recommendation: Any supply chain strategy needs to see technology supply as one part 
of a much wider chain of activities, products, and services. 
 
One of the key aspects of this area of activity is its sporadic nature at the start of the industry.  
With the capacity levels anticipated over the early years of the sector being measured in ones 
and twos of devices installed each year, the manufacturing opportunities will not support any 
individual business.  Rather, it will be an additional and possibly rather small niche market within 
a much larger and broader span of activity.   
 
These scaling issues are reflected somewhat differently between the coast and metropolitan 
hinterland.  The scale of manufacturing capacity in and around Portland is significant on a 
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national scale.  The businesses engaged in this existing capacity are less likely to see wave 
energy as an important niche and, therefore, as a priority.  They may, nevertheless, still be very 
keen to participate in the sector.   By contrast the businesses with capacity for getting involved in 
manufacturing along the coast are fewer and smaller and may see a wave energy contract as an 
important opportunity in a much smaller market place.  Wave energy is likely, therefore, to be a 
higher priority here. 
 
A related factor to scale of activity is the degree to which manufacturers are familiar with 
producing items for marine applications.  The forces that are likely to act upon a wave energy 
device are unusual, even compared to a ship.  There may, therefore, need to be special care 
taken during technology design and manufacturing to ensure that sufficient tolerances and 
safety margins have been used and that the quality of material and work is of the highest 
structural and integrity standards. 
 
Closely linked, and possibly in conflict with the needs outlined above, is the remorseless 
pressure for cost reduction within wave energy technologies.  This issue, however, needs to be 
very carefully handled.  It is important that any cost improvements that are achieved do not 
compromise safety, reliability, and integrity. 
 
A final comment relating to manufacturing is the process of checking and certification of the final 
device.  In many areas of technology development this process is well-established and appears 
to work well.  With regard to the wave energy sector the same cannot be said.  There have been 
numerous structural and system failures in devices and their associated moorings that have 
been subject to certification and warrantee surveyor checks.  It is clear, therefore, that such 
systems have some way to go before being considered reliable in the sector and that such 
assurances should not be used at present as a basis for assuming satisfactory performance. 
 
RECOMMENDATION – set up a PMEC wave test site peer review process to help provide 
appropriate assurance regarding device design, specifications for supporting 
infrastructure, and technology integrity. 
 
It cannot be emphasised often enough that the sea is a hard taskmaster. Therefore, any 
manufacturing process for items which are going to end up in the sea needs special focus and 
care.  The points made above regarding reliability, certification, and warrantees have been borne 
out by experiences in Orkney and elsewhere. 
 
One area that may help in this regard is the extent to which systems can be tested in the factory, 
on land on the quayside, or at least along the quayside in the water, before the device goes to 
sea.  This, in turn, leads to greater clarity about the space requirements that may be needed in 
order to enable final fitting out, assembly, and testing of a device or cable before it is installed.  It 
is typical for any wave energy device which is going to be installed at sea to be in the 10 m to 
100 m size.  Any final assembly area may, therefore, need to be some 150 m long and perhaps 
20m wide to allow for access and manoeuvring.  At such scales quayside capacity can quickly 
get used up if multiple devices are present.  It is also noteworthy to reflect that during testing, 
prototype devices may well spend extended periods of time at the quayside awaiting 
replacement components and other forms of commissioning and maintenance support. 
 
A further comment regarding lessons from other places is the time needed for components to be 
produced in the first place and then to get them delivered to site for final assembly.  As 
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discussed before, wave energy deployment areas tend to be a little more remote than usual 
industrial sites and activities.  There are often bespoke logistical opportunities to get good 
deliveries reliably and quickly but not all suppliers may be aware of them.  It may, therefore, be 
very helpful if any manufacturing or assembly facilities at the coast also take on board logistical 
support services for any delivered components or supplies.   
 
Finally, there is the question of what spares to carry for a particular technology or system.  Given 
the likely financial pressures upon technology companies it may not be feasible to carry many 
spares.  However, there should be a risk assessment rather than leaving it to chance.  There 
may indeed be a case for carrying spares of certain components that are vulnerable/essential 
and difficult or slow to source. 
 
Recommendation:  The location and scope of core facilities and any backup, spares, or 
support provisions need to be carefully considered.     
 
2.8 Project planning and permitting 
This activity is focussed upon checking that a project is viable and getting the necessary 
permissions for a deployment to proceed.  These tasks can be undertaken by the core 
management team within a technology or project development company but are also often 
outsourced to specialist consultants, especially with respect to the permitting processes.  The 
types of activity involved are outlined below: 
 

• Project planning 

• Site selection 

• Technology selection (if appropriate) 

• Baseline environmental and technical surveys  

• Economic feasibility  

• Technical feasibility 

• Environmental impact assessment  

• Environmental risk assessment 

• Planning and consents  

• Public consultation 

 
In the case of technology deployment at PMEC, a number of these tasks have already been 
undertaken during the establishment of the NETS and SETS test sites themselves.  For 
example, the listing above is reviewed in Table 2.2 below in terms of the current status of the 
sites and the work that a technology company might need or want to carry out during a 
successful deployment. 
 
Table 2.2 Typical tasks required by technology companies and PMEC during a 

technology deployment 

 
Task Status Role for technology 

companies 
Role for NNMREC 

Project 
planning 

Site planning 
completed, technology 

Deployment plans and 
repair processes need 

Keep abreast of 
evolving needs and 
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Task Status Role for technology 
companies 

Role for NNMREC 

deployment plans still 
needed 

to be established opportunities in the 
sector.  Establish long-
term testing spreads  

Site selection The site and  cable 
routes still to be 
determined 

Ensure that the 
available facilities meet 
all offshore needs, 
focus upon any 
supporting quayside 
and stand-by areas 

Check that the 
assumptions used to 
select the site are borne 
out by experience 

Technology 
selection (if 
appropriate) 

PMEC is open to any 
technology but could 
benefit from acquiring 
in-house devices for 
sub-system testing, 
testing how to deal with 
generated electricity, 
and revenue generation 

To consider the sale or 
donation of used scale 
models to a suitable 
museum or aquarium 

To encourage the 
strategic potential of 
tested devices to be 
fully explored. 

Baseline 
environmental 
and technical 
surveys  

Work completed to help 
site selection, further 
works needed to 
support permitting 
process 

Additional work may be 
needed to define 
operational and 
geotechnical conditions 

Establishing time-series 
type measurements and 
validate predicted 
baseline assumptions  

Economic 
feasibility  

Undertaken at a 
concept level for the 
test facility 

Ongoing needs to 
reduce costs 

Monitoring the costs of 
certain approaches and 
providing a rates sheet 
to developers based 
upon proven 
sustainable cost levels 

Technical 
feasibility 

Undertaken at a 
concept level for the 
test facility 

Could be advantageous 
to ‘test’ design and 
deployment plan 
amongst peers and 
experienced 
practitioners 

Could be useful if 
PMEC provided a peer 
review option to 
customers 

Environmental 
impact 
assessment  

Done for NETS, about 
to be started for SETS 

Need to be aware of the 
operational envelope 
assessed in these 
studies and 
communicate with 
NNMREC about any 
possible issues 

Need to ensure that as 
operations take place 
they are within the 
range of expected 
activities 

Environmental 
risk 
assessment 

Possibly not yet formally 
completed 

This service need to be 
provided by the supply 
chain 

To ensure that risk 
assessment is a part of 
day-to-day business. 

Planning and 
consents  

NETS site is permitted, 
SETS permitting 
process is currently 

Need to be aware of 
any conditions placed 
upon the operations of 

Need to ensure that 
technology support 
operations fall within the 
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Task Status Role for technology 
companies 

Role for NNMREC 

underway the site permitted activities  
Public 
consultation 

Variety of activities 
undertaken to backup 
site selection process 

Need to communicate 
about particular 
technology, the 
approach of the tech, 
company and any 
feedback sought about 
design, etc 

Periodic feedback about 
progress to date and 
about any evidence 
regarding levels of 
impact, etc 

 
Although project planning and permitting are tasks that need to be undertaken early in the life 
cycle of the sites, many of these tasks have already been completed.  Nevertheless there are 
still ongoing responsibilities that NNMREC and technology developers will have to meet as the 
sites become operational and as a progression of different users make use of the site. 
 
 
2.9 Project management 
This set of activities are specifically targeting the scheduling and cost planning processes for 
running PMEC, for technology deployments at PMEC, and for effective organisation of the wider 
supply chain.  Effective project management is essential for almost every aspect of activity 
connected with wave energy.  The provision of skills and services into that market may happen 
within the supply chain, between different parties, as well as with NNMREC and technology 
companies as the ultimate customers in this market place. 
 
The types of activity that are envisaged to be needed include:  
 

• Overall project management 

• Financial planning 

• Procurement processes 

• Schedule planning 

• Resource planning 

• Project accounting 

• Change management 

• Project risk management 

 
Given the relatively small size of most organisations involved in the sector, the establishment of 
a suitable project management team can prove problematic, both in terms of the costs involved 
and also in terms of making such roles a priority in a technically-led set of business activities. 
 
Traditionally, business have seen management services as a necessity in an organisation and 
people that have often excelled in a technical discipline are promoted to management roles as 
part of a rite of passage.  More forward-thinking organisations have realised that, in any role, the 
first attribute needed is competence.  Therefore, the primary need is for good management skills 
to be available.  These can be provided by specialist business support companies who will have 
invested in specialists with levels of experience and expertise who can contribute to many 
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stages in the business cycle.  Such an approach gives small companies access to levels of 
expertise that would otherwise not be available. 
 
2.10 Marine support services 
Marine support services are possibly the most important part of the supply chain in terms of 
possible influence upon the success or failure of a test deployment.  This set of services can 
lead to large costs for the project, the availability of vessels can cause delays, there are 
considerable cost risks involved especially if vessels are mobilised from elsewhere, and then 
weather windows for operating successfully close down.  The marine activities can also damage 
devices and equipment if they are not completed properly and there are major health and safety 
issues involved with these tasks as well.  The key elements of marine operations are: 
 

• Towage operations 

• Cranage operations 

• Underwater services (divers and ROVs) 

• Maritime operations 

• Installation of moorings, devices, and cables (electrical infrastructure) 

• Emergency response 

 
Establishing a network of local suppliers with the necessary marine operations experience and 
commitment and capacity to engage with the wave energy sector is a fundamental need for 
PMEC.  The closer all of these resources are to Newport the better. 
 
The last issue regarding emergency response that is also important is in regard to available 
capacity.  If a device needs a specialist vessel from elsewhere to help install or recover the 
device then that vessel may need to be available throughout the deployment cycle, or an 
alternative means of recovering and securing the devices needs to be available. 
 
2.11 Project construction and installation 
There are a number of coastal and onshore works that are needed to enable technology 
deployment to go ahead.  These are listed below: 
 

• Civil works 

• Onshore works 

• Transportation to site 

• Near site assembly 

 
Some of these relate to the activities and facilities that NNMREC will have in place.  These will 
essentially be one-off services and activities.  Other service areas reflect technology-related 
opportunities that may arise with each technology and some may even be required multiple 
times during a technology deployment.  All of the plant and facilities used in these areas are 
likely to be generally available in the area. 
 
2.12 Project operation 
Once the device is installed and commissioned, there are a variety of activities to be completed.  
Some of these activities may often be internalised within the technology development company, 
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but opportunities for local people to fulfil such roles for developers may arise.  Others, such as 
environmental monitoring, may be outsourced more often.  The types of roles envisaged in these 
activities include: 
 

• Data collection, analysis, and reporting 

• Planning of an O&M schedule 

• Control room operations 

• Environmental monitoring 

• Monitoring and inspection of cables, moorings, and devices 

• Service and maintenance works 

 
2.13 Onshore support services 
There are also a series of more distant enabling services onshore that will be run by others, yet 
required in all probability to make the project work.  These types of fixed infrastructure services 
include: 
 

• Port operation 

• Supply base operation 

• Grid operation 

 
2.14 Decommissioning 
It is anticipated that commercial energy production devices will have an operational lifetime of 
20-25 years.  The prototype devices anticipated to be used at the PMEC wave test sites may, 
however, have shorter planned deployment longevity and may also have a greater tendency to 
breakdown.  In either case, there will be a need to get suitably experienced mariners, civil 
engineers, and waste disposal specialists on board to advise upon the suitability of sites and the 
proposed operations.   
 
There will also be a need to:   
 

• Remove the device, mooring, and  cables 

• Restore the site after decommissioning 

• Undertake any post decommissioning monitoring 

 
2.15 Quality safety and risk management 
Performance management across all of the key performance areas is a core business function 
today.  Whether it is connected with quality control of company outputs, effective identification, 
and management of occupational hazards or establishing sound business plans for raising 
finance, total quality management is going to be a key to success.  The balance desired 
between establishing internal capacity within an organisation or pulling in outside help will vary 
from company to company.  However, as stated previously, many of the companies involved in 
the marine renewables sector are start-ups in terms of technology or established but small-scale 
providers in terms of the wider supply chain.  It is likely, therefore, that there will be a significant     
demand for integration of specific total quality management (TQM) services and skills. 
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The areas of TQM which may be particularly applicable to Oregon are as follows: 
 

• Occupational health and worker welfare 

• Worker safety 

• 3rd party safety 

• Product quality assurance / quality control 

• Material condition monitoring 

• Technology performance data validation and management 

 
Many of these activities are covered by insurance policies and, therefore, there is a strong level 
of support needed from the insurance community: 
 

• Insurance brokers 

• Insurance underwriters 

• Warrantee surveyors and loss inspectors 

 
It has been widely discussed within the insurance community that marine energy, not unlike 
other emerging technology sectors, has drawn down more heavily upon the insurance coverage 
than it has paid in premiums.  This reflects the significant risks faced by the sector and the 
embryonic systems that are in place to manage and control those risks.  It is true to say, 
therefore, that at times, such as in the present stage of sector development, the insurance 
companies are significant stakeholders in the ultimate performance of the sector.  
 
2.16 Other/supporting tasks 
There are a wide variety of enabling services and skill sets from any commercial activity that 
also need to be considered in terms of wave energy development.  The creation of new start-up 
companies to take technologies forward, the establishment of new research facilities such as 
PMEC, and the growth of existing small enterprises, which currently serve the sector will all 
require additional people and services.  Some of the key areas are outlined below: 
 

• Financial advice and management 

• Legal advice and management 

• Clerical and administrative work 

• Business management 

• Public awareness and communications 

• Travel and logistics 

• IT support 

• Data management 

 
As with some of the other supply chain areas, there is the possibility that much of this scope of 
activities could be shared effectively between companies and organisations, especially where 
there are no competing overlaps in terms of market areas or assuming that some kind of deal 
can be struck if there is overlap.  The international dimension may also be important in this area 
whereby technology companies that test their devices and equipment at EMEC may well come 
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from overseas.  In such circumstances, it is likely that an integrated business support service 
that covers some of this scope of activities could be very helpful. 
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3 Establishing EMEC 

Deliverable – this task will result in an annotated and descriptive account of the 
establishment and successful operation of full-scale grid-connected marine energy test 
facilities in Orkney with a particular focus on the build-up of a successful local and 
regional supply chain.  Experience and learning with regard to each supply chain 
component will be described from a local and practical perspective.   
 
3.1 Background and context 
The European Marine Energy Centre (EMEC) was set-up in 2003 in Stromness, Orkney.  When 
built, EMEC was the only grid-connected wave energy test centre in the world. In 2006, a tidal 
test site was added to EMECs’ asset base.  The total capital investment in EMEC has been 
around £30M ($40M) with 5 wave energy grid connections in place and 7 tidal grid connections 
installed and a number of non-grid-connected sites available. 
 
Given EMEC pre-eminence over the last decade in the marine energy field, there are often 
questions posed about why, how, and when the seeds of its success were sown.  There are both 
direct and indirect answers to these questions.  Indirectly, there are a number of factors 
associated with Orkney’s history, culture, geography, ecology, weather, and oceanography that 
were critically important.  There were also a number of more direct influences which were and 
continue to be critical to the establishment and ongoing success of EMEC. 
 
The story of these more direct factors goes back some 25 years to three formative activities: 
 

• First, the establishment of Burger Hill, in Orkney as a test site for onshore wind turbines 
in the 1980s,  

• Second, the establishment of Heriot-Watt University’s Orkney Water Test Centre 
(OWTC) on Flotta in 1987 (Became Opus in 2001, now owned by Aker since mid-2013), 
and  

• third and most direct, the establishment of Heriot-Watt University’s International Centre 
Island Technology (ICIT) in Stromness in 1990. 

 
The two test centres served two purposes: first, they demonstrated that international standard 
engineering investigations could be carried out in Orkney and, second, both initiatives led to 
people being based in Orkney who were interested in developing science and engineering 
activities.  These two trail blazing activities then led to the idea of establishing a research and 
teaching centre in Orkney, examining the sustainable utilisation of resources, under the banner 
of the International Centre for Island Technology (ICIT).  Details of these three entities are 
presented below in Table 3.1. 
 
The key point is that there was a critical mass of existing expertise and interest relating to 
marine renewables in Orkney before EMEC was established. 
 
It was not merely the presence of ICIT and the two other test centres that helped create the right 
foundations for EMEC.  There had been a number of relevant studies into resources, 
environmental interactions, and the permitting of early devices undertaken.  This had created a 
level of understanding and knowledge upon which judgements about marine energy could be 
based.  There had also been involvement from Orkney in the first UK deployment of a prototype 
wave energy device – the Osprey. 
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Table 3.1 Original renewables supply chain entities in Orkney  

 

Company name Service area Size of company 

Burger Hill Test 
Centre 

Hosting prototype turbines Largely operated 
remotely with support 
from Orkney Sustainable 
Energy and Bryan 
Rendall Electrical (5 
persons). 

Orkney Water Test 
Centre (OWTC) 

Testing of oil and water separation 
equipment and ecotoxicology services 

20 persons 

Environment and 
Resource Technology 
(ERT) 

Environmental consultancy 15 persons 

International Centre 
for Island Technology 
(ICIT) 

Research, consultancy, and teaching 
sustainable resource management  

10 staff and 20 students, 
30 persons 

  
 
The Osprey wave energy device was installed offshore from the decommissioned Dounreay 
Nuclear Power Development Establishment between 1994 to 1995.  Unfortunately, the device 
was not fully ballasted before the first storm came and it was wrecked on the adjacent coastline.  
A team from Orkney, a university spin-out called ERT, undertook the environmental impact 
assessment work to get a permit for the installation of the device and a dive team from Orkney 
were involved in surveying the damage caused.    
 
Key point:  work relating to the potential for marine energy in Orkney and around 
Scotland as a whole had been undertaken for some 15 years before EMEC was 
established, a test site was first put forward by ICIT in 1998. 
 
The presence and activity of the university college of ICIT, along with other high-end engineering 
test facility activities helped to create the environment within which science and engineering 
activities could flourish.  There were consequently a number of spin-out companies formed 
around 2000.  These included Aurora Environmental (now Xodus Group Ltd), Aquatera Ltd, 
Scotrenewables Tidal Power Ltd, and Sula Diving Ltd.  See Table 3.2 below for further details. 
 
Table 3.2 Spin-out companies from Heriot-Watt Universities ICIT college 

 

Company name Service area Size of company 
around 2000 

Aurora 
Environmental, Inc 

Environmental consultancy 3 persons 

Aquatera Ltd Environmental services and products 2 persons 
Scotrenewables Tidal 
Power Ltd 

Tidal device invention and wind farm 
development 

2 persons 

Sula Diving Ltd Scientific & archaeological diving, diving services 4 persons 
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North Isles 
Environmental  

Environmental Management Systems and waste 
management 

1 person 

 
Alongside these spin-outs, there were a number of small local companies involved in the 
onshore wind sector and another grouping with non-renewables but related capacity.  These 
companies are presented in Table 3.3. 
 
Table 3.3 Local Companies with related capacity 

Company name Service area Size of company 

Orkney Sustainable 
Energy Ltd 

Wind farm development and turbine operations 2 persons 

Bryan J Rendall 
(Electrical) Ltd 

Electrical connections, maintenance, and 
instrumentation 

5 persons 

Heddle Construction Crane hire and civil engineering, contracting 15 persons 
Leask Marine Ltd Aquaculture and civil engineering diving service 5 persons 
Orkney Marine 
Services 

Tug and pilot boat hire 20 persons 

Roving Eye 
Enterprises 

ROV hire and tourism tours of Scapa Flow 
wrecks 

4 persons 

Currie Brothers Ltd Coastal engineering services 10 persons 
Hamnavoe 
Engineering 

Light engineering, fishing industry focus 10 persons 

Orkney Aggregates 
Ltd 

Supply of plant and stone 30 persons 

 
It is clear, therefore, that there was an established and quite diverse supply chain of services, 
facilities and expertise established in Orkney prior to EMEC being established.  It can be seen 
from a cumulative point of view that there were around 130 people working in marine energy 
related sector activities. 
 
The concept of establishing a test site for marine energy seemed to emerge in parallel in 
Orkney, in the newly formed Scottish Parliament and in the UK government in Westminster, 
London.  This led to Highlands and Islands Enterprise undertaking a site evaluation study for 
EMEC.  With possible competition from the western Isles and Shetland, it is anecdotally stated 
that the key reasons for selecting Stromness were: 
 

• Availability of suitable premises 

• Available technical support and supply chain capacity 

• Proximity of Stromness harbour to prospective test sites (less than 5 km) 

• Level of wave and tidal resources 

 

Key point:  The selection of Stromness as a base for EMEC was based upon a suite of 
factors including the existing supply chain capacity, with strong cooperation and 
collaboration envisaged. 
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EMEC was established in 2003, by a grouping of public sector organisations following a 
recommendation by the House of Commons Science and Technology Committee in 2001.  The 
key funders for the centre are: 
 

• Scottish Government, 

• Highlands and Islands Enterprise, 

• The Carbon Trust, 

• UK Government, 

• Scottish Enterprise, 

• European Union, and  

• Orkney Islands Council. 

 
EMEC is a not-for-profit, private company, limited by guarantee, and owned by The Carbon 
Trust, Orkney Islands Council and Highland and Islands Enterprise Development Trust.   
 
Given the critical role of the supply chain in establishing and supporting EMEC and in terms of 
enabling its berth holders to use the berths successfully and in terms of bringing business to 
EMEC itself, it is noteworthy that there is, as yet, no supply chain representation within the board 
of EMEC.  Many supply chain participants are members of the Orkney Renewable Energy 
Forum (OREF) and that body, formed initially in 1998, could act as a possible representative 
body.   
 
Key point:  There is no local supply chain representation on the board of EMEC or any 
regular forum for dialogue between EMEC and the local supply chain in a formal sense.   
 
Despite the supply chain being a key aspect of the site selection process, the subsequent 
procurement processes for the actual establishment of the facilities were organised through 
framework contractors for the main funding organisation Highlands and Islands Enterprise (HIE).  
These contractors were not based locally in Orkney, which effectively excluded local input into 
the design process, limited local input into the permitting process, and reduced the level of local 
involvement in the execution of construction works. 
 
Once EMEC was operational, there were a number of local contracts established to help set-up 
and run facilities and, as local staff were employed, the economic stimulus from EMEC began to 
grow.     
 
EMEC as an organisation has tried to encourage and support local business but has been 
cautious over the years about not being seen to favour the local supply chain, nor to overtly 
encourage berth holders to preferentially use the local supply chain.  A more overtly neutral or 
exclusionary policy towards local content of studies and works relating to marine energy has 
been taken by other organisations such as the Scottish Government, The Crown Estate, 
Highlands and Islands Enterprise, etc.  This has resulted in the level of local content of works 
and services to support the test site and related works being probably less than 25% of the total 
works undertaken.  Notably, no collated data is available on this issue! 
 
Key point:  There has been no strategy or measures taken to ensure the strong local 
participation and content in works support the emerging marine energy industry in 
Orkney, despite the key policy objective being to create local jobs and economic benefit.    
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Although not directly linked to EMEC, the initiation by the Crown Estate of a commercial leasing 
round in 2009 further enhanced Orkney’s leading position globally in marine energy.  This 
success was, however, tempered by a number of factors that reduced the benefits that could 
have arisen from the leasing process.  The key learning points were as follows: 
 

• The need for and structure of any strategic leasing round type initiative should be 
discussed and, if possible, agreed upon with key statutory and non-statutory 
stakeholders before it is implemented. 

• The process should be open, transparent, and inclusive. 

• There should be enough understanding established in advance to identify inappropriate 
sites or enough flexibility included to allow applicants to move away from sites that turn 
out to be inappropriate. 

• Encouragement and opportunities should be given to a wide spectrum of interested 
parties with diverse approaches to help ensure that ultimately successful approaches 
are facilitated. 

 
The leasing process again identified local content and the development of supply chain capacity 
as a key factor in the assessment of the suitability of lease applications.  As outlined above, 
however, this objective has never been followed up by scrutiny of how lease option holders have 
executed their work, nor has there been any strategic engagement with the local supply chain, 
beyond basic public exhibitions, in terms of establishing a mutually attractive strategy for 
capacity development between the project development customers and the local supply chain. 
 
Key point:  Subsequent commercial leasing rounds also failed to prioritise local content 
within any performance-monitoring framework. 
 
Supply chain investigations have been funded by the Crown Estate and other bodies, but these 
have often focussed upon the technology hardware parts of the supply chain and have failed to 
engage with the wide array of local services, facilities, and related opportunities that developers 
need to utilise and access in order to be successful.   
 
Nevertheless, despite these apparent drawbacks in regard to developing the full local capacity of 
the supply chain, there has been a degree of success for local companies.  Table 3.4 below 
shows the change in status for some of the key supply chain members by 2013 compared to 
2000. 
 
3.2 Key learning factors 
Some key areas to consider arising from the intervening experience follow. 
 
3.2.1 Key individuals 

The role of key individuals in terms of making things happen in Orkney cannot be over 
emphasised.  There are many occasions when processes would have halted, funding would 
have faltered, operations would have stopped, and backing would have ebbed away had it not 
been for the intervention of particular individuals who went out of their way to ensure that 
progress was maintained. 
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3.2.2 Adaptability 

It is interesting that all of the successful businesses that support the marine energy sector in 
Orkney have other parts to their businesses.  This diversity of markets serviced by these 
companies allows them to weather periods of reduced work associated with the early stages of 
the marine energy sector.  It also ensures that these companies are learning from and bringing 
experience from other sectors to the work they are doing in the marine energy sector.  Some 
examples of the additional work streams undertaken by the supply chain in Orkney are outlined 
below in Table 3.5  
 
Table 3.4 Business area diversification within the Orkney supply chain 

Company Marine energy  Non-marine energy  

Activities Indicative % 
of business 

Activities Indicative % of 
business 

Aquatera Ltd Strategic planning, 
EIA, 
environmental 
surveys, project 
support, 
technology 
development 

50% EIA for fish 
farming, EIA for oil 
and gas projects, 
EIA for grid 
developments 

50% 

Xodus Group 
(environmental 
section) 

EIA, 
environmental 
surveys, project 
support 

25% Offshore wind, 
carbon capture 
and storage, oil 
and gas, fish 
farming, onshore 
wind 

75% 

Leask Marine Ltd Diving operations, 
workboat 
operations 

75% Offshore wind, 
civil engineering, 
aquaculture 

25% 

Bryan J Rendall 
(Electrical) Ltd 

Electrical 
connections 

25% Onshore wind 
connections, 
distribution grid 
connections 

75% 

 
Key point:  The most successful marine energy supply chain companies in Orkney still 
have significant non-marine energy interests.  
 
3.2.3 World class quality 

The Orkney economy is based upon small enterprises; the largest private sector employers have 
around 100 employees.  This predominant small size does not mean that these companies are 
ready to compromise on quality.  Indeed, many of the small businesses that are successful in 
Orkney trade internationally in higher value added markets where quality is critical.  The same is 
true of many companies operating in the marine energy sector.  This does not mean that each 
and every company is perfect, but it does mean that companies are constantly striving to 
improve and offer a level of service that encourages customers to come back. 
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This focus upon quality is also related to the size of the market place in Orkney and the 
transparency over performance that comes with working in a small community where ‘everybody 
knows’ everything about what has been, is currently underway, and will be going on.  Under 
such scrutiny there is a natural tendency towards provision of quality and customer satisfaction 
because there is no hiding place for a poor reputation. 
 
Key point:  Small rural businesses have the same and possibly greater capacity to offer 
quality services to their clients than larger cosmopolitan businesses.  There may be less 
formal systemisation,  but the commitment to delivery is essential for business survival.   
 
3.2.4 Ambition 

The novelty of the marine energy market and its slow pace of development are reasons why 
many hard-nosed business people might choose not to get involved in it, especially at an early 
stage.  But there is also a good opportunity for ‘first mover advantage’ to be exercised by small 
and nimble businesses who are willing and interested in carving out a niche or market segment 
for themselves in the marine energy sector.  
 
Key point:  Businesses that see the opportunities offered by marine energy should be 
encouraged and supported, whatever their size.  Growing a currently small business into 
a market space may be as or more effective than bringing in a larger business from a 
related sector once the market is established. 
 
3.2.5 Selling the Orkney brand 

A further key factor in establishing a successful supply chain in Orkney has been the willingness 
to undertake and the effort put into collective marketing of the broad supply chain offering.  
Orkney as a group have promoted themselves at the All Energy exhibition for around 10 years 
and individual companies have consistently taken broader supply chain materials with them as 
they have promoted themselves locally, nationally, and internationally.  Where needed, the 
supply chain can come together and provide an integrated service through one or another of the 
companies acting as a prime contractor and a specialist project management company; Orcades 
Marine has been established to harness the potential that integration of service capacity 
provides. 
 
The importance of Orkney as a brand has long been recognised locally and is often the cause of 
envy in less geographic well-off markets.  But such recognition has not been universal and a 
number of initiatives emerging from outwith the islands themselves have sought to dilute the 
Orkney brand by using different terminologies for the waters around Orkney. 
 
Key point:  It is important to understand the key existing brands around any test site 
location and to use, support, and build upon them carefully and appropriately. 
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3.3 SWOT analysis of Orkney in terms of marine energy 
The following table assesses the strengths, weaknesses, opportunities, and threats relating to 
the 25 years of marine energy related activity completed in Orkney to date. 
 
Table 3.5 SWOT for 25 years of marine energy endeavour 

Strengths Opportunities 
• Level and diversity of resource 
• Nearby harbour facilities 
• Suitable harbour facilities 
• Cohesion of purpose across public and 

private sector 
• Public backing and understanding 
• Avoidance of serious accidents 
 

• Global brand 
• First mover advantage 
• Global leadership 
• Integration of wind, wave, and tidal energy 
• Linking energy store  
• Exploring energy transport and 

transmission 
• International network of test sites 
• Community development 
• Community support 

Weaknesses Threats 
• Lack of a supply chain development 

strategy 
• Levels of experience and understanding in 

the developer companies 
 

• Competition from other test sites 
• Crowding out of local businesses 
• Loss of investor confidence in sector 
• Loss of government support for wave and 

tidal energy 
• Inability to find a cost competitive 

technology 
• Major maritime disaster involving a wave 

energy device/farm 
• Introduction of new lower cost energy 

supplies into the market 
 
Some of the key issues arising from this analysis are outlined below. 
 
3.4 Catching and landing strategic opportunities and advantages to build 

capacity and long-term success 
Within the activities required to deliver any project or programme, there are a number of 
opportunities to make decisions about procurement that could build towards a strategic objective 
of sustainable development.  This is especially true in relation to a new field of endeavour such 
as marine energy where there is no, or a limited, existing supply chain and everybody is starting 
from a similar level of experience.  The very simple question is whether there is a desire to have 
a particular service provided in a particular location, by a particular type of business, or both?   
 
For many very good reasons the answer, on occasions, to that question may be yes.  If this is so 
then it will be productive to ensure that an entity which is committed to being in that location and 
of that type is utilised, supported, and encouraged.  For example if there is a desire to have 
access to a group of skilled maintenance engineers who can be on site, or at the quayside within 
a few hours, then it will be sensible to ensure that the capacity, skills, and knowledge to 
undertake such work are established in a local contractor as soon as possible.  Likewise, if there 
is a need to promote a project or programme to federal bodies on the East Coast of the USA, it 
may be prudent to see if an ambassadorial candidate, possibly with existing links to Oregon, 
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already exists there.  Finally, if there is an ambition to export certain skills and expertise to other 
areas or around the world, it is necessary to ensure that the people with those specific skills and 
experience are able to travel and work away from home.   
 
Such factors may seem so logical and simple, but they rarely find their way into a procurement 
plan or strategy.  It is, therefore, important to consider whether any strategic objectives reagrding 
the structure or capacity of the supply chain do exist, ensure that such objectives are clearly 
articulated and incorporated into procurement processes, and, finally, to work with established 
and prospective suppliers to ensure they understand and are committed to the original 
objectives.  
 
Key point:  Procurement of equipment, facilities, skills, and services provides a key 
opportunity to build towards particular supply chain and economic objectives.  These 
objectives need to be clearly established and discussed with existing and potential 
supply chain partners. 
 
3.5 Mechanisms adopted for sustaining business success 

As discussed earlier, the Orkney supply chain consists entirely of small businesses with less 
than 100 employees.  Most businesses have less than 20 employees.   

Despite their small size the presence of such small businesses within any rural community can 
still be of critical importance because of their proportionate role in the economy and the 
interdependence of other businesses upon the services and facilities that they may offer. 

The survival of such businesses is a first priority.  Key issues for them will be: 

• Establish mechanisms for winning business that are not too onerous (e.g. simple 
tendering, using pre-qualification processes to establish tendering short lists, working 
with strategic service providers where there is strong alignment of purpose). 

• Ensure payments for services and equipment are made promptly, ideally in less than 30 
days. If any disputed costs are invoiced, the undisputed parts of the invoice should be 
paid as normal and only the disputed part withheld for resolution.  This applies to 
technology customers, utilities, and federal funding agencies, as well as the test site 
itself.  Establishing a payment charter for organisations associated with PMEC to sign 
may be an advantageous initiative.  

• Provide a forward procurement plan of forth-coming work that needs to be undertaken. 

• Ensure that risks are appropriately allocated within any contractual mechanisms. 

• Ensure that larger companies do not underbid simply to win market share or to 
undermine existing established supply chain players. 

• Ensure that the supply chain understands, can provide solutions for and can benefit 
from finding lower cost solutions to the sector.  

Key point:  The supply chain should be nurtured and developed if that helps meet certain 
strategic objectives; it should not be taken for granted, ignored, or exploited.  The supply 
chain can be important, and possibly critical, investors in technologies, facilities, 
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expertise, and skills that help enable the wave energy sector to be successful.  They are 
also important cost and risk managers in a low margin and uncertain market. 

 
3.6 Growing small supply chain businesses 

A key challenge for these businesses is how to grow and provide the breadth and capacity of 
service required by the emerging wave sector.  Most of these businesses providing front-line 
services are locally owned. Many of the businesses were already trading before the 
establishment of a test site was achieved.  The mechanisms by which growth could be achieved 
(all of these strategies have been used in Orkney) are listed below. 
 

• Internal organic growth 
• Collaboration 
• Associates 
• Inward investment to set-up a local office 
• Acquisition 
• Cash finance 
• Grant finance 
• Loan finance 
• Sell equity 
• Company buyout 

 
Given the range of options that have been applied to this issue, experience has clearly shown 
that there is a diverse suite of strategies available to support small businesses.  The availability 
and suitability of these various strategies can, however, change over time in any particular 
location.  Ensuring that there is effective feedback from the beneficiaries of growth, the 
companies, to those trying to promote growth, often agencies, is of critical importance.  Too 
often less useful strategies are persisted with and good support schemes are lost. 
 
What is also key in terms of SME development is that there is no one fits all solution.  SMEs can 
vary in their structure, ethos, markets and assets.  They will include the knowledge and service 
based sectors as well as the maritime, technology and manufacturing sectors.  Very often 
government invents new structures, programmes and mechanisms to try and enable SMEs to 
exploit new opportunities and further growth.  These initiative are however often misaligned with 
the needs and objectives of SMEs – especially those who do not want to sell on their business a 
larger corporate entity as an “exit strategy”.  Another issue is the time that SMEs can waste 
training up the appointed facilitator regard the sector, its needs and their own needs.  
Experience has shown that it is better to support the operational costs and to invest capital 
directly with SMEs in the supply chain, including technology companies, rather than work 
through framework entities. 
 
In addition, the slow start to wave sector development provides important and additional 
constraints upon how business can exploit the opportunities arising.  Often wave sector capacity 
needs to be shared with other income generating activities to make that capacity viable.  
Consequently it is more likely that the wave supply chain will emerge out of the existing local 
supply chain rather than creation of new, dedicated companies and capacity.  Any incentives 
need therefore to focus upon providing security and reward for long term supply chain 
commitment in a new and emerging market sector. 
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3.7 Development and maintenance of standards 
Recognising the importance of establishing appropriate and universally adopted approaches for 
the development of the marine energy technology, EMEC has sought to champion the 
development of a suite of technology performance, operations management, and data-related 
standards.   
 
Working groups from within the supply chain have been established to deliver all of these 
standards.  It is perhaps noteworthy that they are strongly branded as EMEC, yet the expertise 
that has contributed to them has come from many other sources including technology 
development and wider supply chain companies.   
 
Also particularly noteworthy in relation to the operations management type standards is the fact 
that very little, if any, contributions to the development of the standards came from the local 
supply chain in Orkney.  The reasons for this are numerous, relating to the capacity of small 
businesses to engage in non-core activities as well as factors, such as where the standards 
meetings were convened and the profiles of the companies that were more seasoned in 
contributing to such processes.  There is, nevertheless, perhaps an element of hands-on 
experience missing from these standards.  Care therefore needs to be taken when using these 
standards to ensure that the relevant practical and implementation experience is applied to any 
purpose through other avenues. 
 
These standards have also acted as a stimulus for international standards development 
processes. 
 
The direct or even indirect business case for private companies to engage in such processes is 
unclear, other than to secure a more solid foundation for the sector as a whole when it is placed 
under scrutiny. 
  
3.8 Tendering 
Within the theory of capitalism the mantra of competitive tendering is written large.  However, 
wave energy is often being developed in rural coastal locations where the strictures of corporate 
governance are still tempered by more traditional senses of loyalty, value, buying local, 
continuity, and community.  Rural economies rely much less upon the highly competitive 
practises of more urban settings where deals are more anonymous.  This does not mean that 
tendering is necessarily wrong or even inappropriate, rather if it is to be used it would be better 
enhanced by evaluation criteria that reflect the nature of the service or facilities required than 
simply core monetary cost factors.  The need for smart procurement is exacerbated in this case 
by the immaturity of the wave energy sector, the lack of experience in many participating parties 
in the actions and activities that they are engaged in, and the flexibility that is going to be 
necessary to achieve any substantial goals. 
 
In short, the cheapest solution may not always be the best and for wave energy the case for 
investing in quality services and equipment is even stronger.  
 
3.9 Rural versus metropolitan perspectives 
A theme which was apparent in the meetings with companies and people around Oregon, and 
which had a resonance with the situation that has arisen in Scotland is the difference in 
perspectives and experience relating to marine energy.  There seem to be fundamental, 
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experiential, cultural, and economic differences between the small, rural, and, to an extent, 
remote coastal areas where the projects and activities will take place and the much larger, 
urbane, metropolitan communities of interest in Portland, Salem, and Corvallis where many 
plans and decisions are made.  A similar divergence has been witnessed across the Atlantic in 
the UK where a small community, Orkney, has been at the sharp end of reality for over a decade 
and yet key plans and decisions have been made elsewhere in Holyrood, Westminster, 
Edinburgh, London, Perth, Glasgow, Warwick, etc.  The same trend can also be seen in 
Canada, Chile, Ireland, and Australia. 
 
It seems that the fundamental resource distribution for wave energy means that it tends to be 
most prolific away from key centres of population, governance, and industry.  Furthermore, the 
communities most likely to benefit from any developments are often managing a delicate 
balance between existing competing pressures on the environment, on the people, and on the 
economy, which to some extent wave energy will disturb.  The key is whether that disturbance 
leads to positive or negative outcomes locally and for the more widely distributed stakeholders in 
the sector. 
 
3.10 Levels of investment required 
It was presented previously that establishing EMEC cost around £30M.  However, this capital 
investment is only a part of the money that is required to make progress in this sector. 
 

• A number of the first generation wave energy developers have spent around £80M - 
£100M (US$110-130M) developing their technologies. 

• Newly built workboat vessels for the marine energy sector may cost £3-5M (US$5-8M). 
• Grid connections can easily cost £1M (US$1.4M). 
• Baseline data gathering surveys may cost up to and around £1M ($1.4M). 
• New piers may cost £7M (US$10M). 
• New cranes may cost £0.3-0.5M. 

 
Many types of investments are required to get the industry started. 
 
Recent analysis by Aquatera Ltd has sought to collate an indicative level of total investment in 
Orkney from marine renewables.  The results are presented on the following pages.  There have 
been many different investors involved in what has happened in Orkney in regard to marine 
renewables and enabling infrastructure and technology.  The different bodies and activities are 
outlined in Table 3.6. 
 
Table 3.6 Levels of gross and local investment in marine energy and related 

infrastructure and technology in Orkney since 2000. 

 

Area Gross investment to 
date in Orkney 

Orkney investment to 
date 

Orkney contribution 
(%) 

Marine (wave) £100M £5M 5% 

Marine (tidal) £140M £10M 7% 

Ports £20M £10M 50% 

Boats £15M £15M 100% 
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New grid £25M £5M 20% 

Onshore wind £122M £68M 55% 

Energy demand £20M £20M 100% 

Total £442M £133M 30% 

Source: Aquatera collated data 

 
It can be seen from this analysis that the total spent in Orkney to date related to marine 
renewables and enabling infrastructure and technology has been just under £500M (US$750M).  
What is even more remarkable is that the local community of Orkney has contributed well over 
£100M of that investment, equating to about 30% of the total sums invested.  This local 
contribution has come from a variety of sources including public sector (local authority and local 
enterprise company), business (investment in projects, technology, data, people marketing), and 
individual members of the public (investment in power generation, particularly onshore wind, 
electrical transport, and energy saving initiatives). 
 
Obviously, these levels of overall and local investments have been made with particular 
objectives in mind.  In terms of the local investment, much of this has been done to help 
stimulate local economic activity and local jobs.  The success of the investment in direct relation 
to jobs is explored further in the following subsections.  One of the other reasons for local 
investment is to create profitable revenue streams.  Table 3.7 shows the levels of revenue 
achieved by Orkney over the last 10 years and then looks in more detail at recent profitability, or 
return on investment. 
 
Table 3.7 Levels of revenue and profit arising from various renewables-related 

activities in Orkney 

 

Source Gross revenue to 
date 

Annual gross 
revenue (2012) 

Annual profit 
(@10%) 

Marine energy 
services 

£25M £3.5M 350k 

Port fees £2M £0.5M n/a 

Boat hire £8M £4M £400k 

Large scale wind 
(energy sales) 

£30M £13M £1.3M 

Small scale wind 
(energy sales) 

£5M £10M £1M 

Onshore energy 
services 

£15M £1M £100k 

Total £85M £32M £3M 

 Source: Aquatera collated data 

 
It can be seen from this data that the growth in revenues for Orkney has been slow.  Almost half 
of the gross revenue to date has been achieved in the last year.  This is in large part due to the 
recent erection of some 700 micro wind turbines in Orkney, which are only now starting to 
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generate revenue.  The net profit is estimated to have reached £3M by 2012, with an equivalent 
gross profit to date of perhaps £6M-£10M.  Based upon the investment figures presented 
previously, this suggests that in terms of generated profit it would take between 20 and 25 years 
to ‘payback’ on the investment made.  This shows the longevity of the commitment needed to 
make this sector work and the level of commitment made by the local community, in all its 
guises, to date to pursue its objectives.     
 
3.11 Creating jobs 
Job creation is a major element within local, regional, and national policy objectives for the 
marine energy sector.  At present (end 2013), there are around 280 jobs in Orkney where 
marine energy is a major or dominant part of the tasks completed.  The breakdown of sectors 
within which these jobs exist is outlined in Table 3.8 below. 
 
 
 
Table 3.8 Distribution of marine energy jobs by sector in Orkney 

 

Sector Indicative number 

Testing 25 

Environmental 35 

Research 15 

Marine 60 

Diving 20 

Engineering 30 

Technology developers 45 

Project development 2 

Students 30 

Others 30 

Total 292 

 
It can be seen that there are a number of different types of employment that contribute to the 
overall supply chain activity.  The greatest level of employment in terms of numbers is in the 
marine sector, mainly comprising marine operations managers, vessel skippers, and crews.  The 
technology development community, with around six companies employing people locally 
comprises the next largest group, with many of these posts being related to engineering.  It is 
interesting to note that, despite the scale of commercial project leases being awarded, only one 
of the successful lease holders have any project development staff based in Orkney and that 
company is locally owned and based.  A further notable grouping relates to research and 
teaching with a combined presence of 45 people.  A further analysis of the build-up in jobs that 
has taken place over time is presented in Table 3.9.   
 
Table 3.9 Levels of local employment based in Orkney over time for the different 

supply chain companies 
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Year Total jobs overall Additional jobs added in the year 
2000 26 0 
2001 27 1 
2002 32 5 
2003 40 8 
2004 48 8 
2005 57 9 
2006 69 12 
2007 77 8 
2008 93 15 
2009 124 31 
2010 163 39 
2011 189 26 
2012 229 40 
2013 286 57 

 
It can be seen that there was a slow and prolonged build-up of jobs over the first 8 years, 
followed by a sustained acceleration over the last 5 years as more technologies have been 
deployed. 
 
The sub-markets served by the supply chain have also altered and adapted over time and seem 
set to alter more radically over the coming years as the current technology testing activities run 
their course and as the reality of whether and when project development may take place 
becomes clearer. 
 
Table 3.10 Details of investment levels in different sectors of activity on an annual 

basis 

 
Key Very strong 

>£5M/yr 
Strong 
>£1M/yr 

Moderate 
>£500k/yr 

Slow 
>£100k/yr 

Weak 
<£100k/yr 

 
 

Year General 
sector 
support 

Test centre 
development 

Technology 
development 

Project 
development 

Infrastructure 
development 

2000 Weak None None None None 
2001 Weak Weak None None None 
2002 Weak Slow None None None 
2003 Slow Very strong Weak None None 
2004 Slow Moderate Slow None None 
2005 Slow Strong Moderate None None 
2006 Slow Very strong Strong None Slow 
2007 Slow Strong Very strong None Moderate 
2008 Moderate Strong Strong None Slow 
2009 Moderate Strong Very strong Moderate Moderate 
2010 Moderate Very strong Very strong Moderate Very strong 
2011 Moderate Strong Very strong Strong Moderate 



Aquatera Ltd / OWET / Supply Chain Analysis / March 2014  

2012 Strong Strong Very strong Strong Very strong 
2013 Strong Strong Very strong Moderate Very strong 

   
3.12 Employment costs 
As discussed earlier the total investment into all forms of renewables in Orkney has been just 
under £500M and for marine energy in particular around £275M.  Of this money around £70M 
has been spent with the local supply chain, who have themselves invested around £20M in 
boats, equipment, data, and people. 
 
Based upon the employment figures outlined above and taking a nominal average employment 
cost of say £25k per year per employee it is possible to establish the costs of employment and, 
consequently, the revenues needed to support these jobs (see Table 3.11). 
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Table 3.11 Marine energy jobs and associated monetary indicators for Orkney since 
2000 

 

Date 
Overall total 
jobs 
(number) 

Annual cost 
of jobs  
(£000s) 

Monthly 
salary bill  
(£000s) 

Cumulative 
jobs (job 
years) 

Cumulative 
costs of jobs 
(£000s) 

2000 26 650 54 26 650 
2001 27 675 56 53 1,325 
2002 32 800 67 85 2,125 
2003 40 1,000 83 125 3,125 
2004 48 1,200 100 173 4,325 
2005 57 1,425 119 230 5,750 
2006 69 1,725 144 299 7,475 
2007 77 1,925 160 376 9,400 
2008 93 2,325 194 469 11,725 
2009 124 3,100 258 593 14,825 
2010 163 4,075 340 756 18,900 
2011 189 4,725 394 945 23,625 
2012 229 5,725 477 1,174 29,350 
2013 286 7,150 596 1,460 36,500 
2013 (ex 
developers) 241 

    

 
It can be seen that in 2013 the salary costs alone for the collective Orkney marine energy supply 
chain were around £600,000.  In terms of cumulative salary levels some £34M of salary costs 
have been paid in the local supply chain over the last 13 years. 
 
As outlined earlier, some 45 of these posts are accounted for by technology developers who are 
funded by investment rather than earning fees.  Taking that group out of the local sales-oriented 
supply chain reduces the annual staff costs to around £6M. 
 
Other costs such as general operating overheads for offices, promotion, communications, 
energy, etc could typically be equivalent to 50-100% of the staff costs of an SME type business.  
This would push the indicative operational costs for the supply chain in Orkney, excluding capital 
equipment hire, to between £9M and £12M. 
 
From the analysis outlined above it is indicated that the annual marine energy related market 
costs in Orkney might amount to some £8M.   
 
The existing marine energy market in Orkney is neither sufficient nor reliable enough to cover all 
of these costs.  The local supply chain has, therefore, maintained previous or sought new 
backup markets.  These have been explored in more detail in Section 3.2.2..  In short, 
companies are seeking to export established skills and expertise to other parts of the world or to 
use acquired skills in other related markets such as energy, oil and gas, fishing, maritime trade, 
etc.  
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4 Specific PMEC needs 

Section 2 considered the full breadth of service areas that the wave energy sector may need.  
Section 3 went on to consider the experiences that EMEC, their developers, and the supply 
chain have had.  This section now reviews the full generic listing of possible tasks and activities 
to establish, and what the needs have been, are, and will be at PMEC itself and for PMEC’s 
customers (mainly device developers). 
 
It is not yet clear what the overall value of the build-out of PMEC will be.  To date it is understood 
that the costs of establishing PMEC and planning its activities to date along with associated data 
gathering have been in the order of $4M.  For comparison, as outlined earlier the establishment 
and operations of EMEC in Scotland has cost over $50 million and the work undertaken by 
customers associated with EMEC has probably amounted to another $150 million.  So the total 
value of a successful test site establishment and device-testing programme could be expected to 
be over $100 million.  
 
As well as the value of any activity, the timing and pace of development is also important. The 
Table 4.1 below outlines PMEC’s anticipated needs alongside that of its envisaged device 
testing customers. 
 
Table 4.1 Indication of the services that may be required by PMEC and its customers 

 
Key	
  

Function	
  
Unit/Job	
  Description	
  

Demand	
  at	
  PMEC	
  

For	
  PMEC	
  itself	
   For	
  technology	
  clients	
  

Se
ct
or
	
  re

se
ar
ch
	
  

Strategic	
  planning	
  

The	
  Territorial	
  Sea	
  Plan	
  (TSP)	
  does	
  not	
  reach	
  
out	
  to	
  the	
  SETS	
  site.	
  	
  Future	
  federal	
  approaches	
  
are	
  uncertain.	
  	
  Impacts	
  to	
  other	
  users	
  and	
  
wildlife	
  are	
  the	
  biggest	
  issues.	
  

N/A	
  

Energy	
  resource	
  
assessment	
  

Funding	
  obtained	
  for	
  research	
  measurement.	
  	
  
Developing	
  improved	
  methods	
  of	
  gathering	
  
data.	
  

Some	
  clients	
  expected	
  to	
  need	
  
additional	
  bespoke	
  resource	
  
characterisation	
  

Conceptual	
  engineering	
  	
  
For	
  cables	
  and	
  overall	
  facilities	
  at	
  SETS	
  and	
  
project	
  related	
  engineering	
  at	
  both	
  SETS	
  and	
  
NETS	
  

Suitability	
  checks	
  made	
  by	
  each	
  
technology,	
  backed	
  up	
  by	
  
installation	
  design	
  and	
  cable	
  hook-­‐
up	
  design	
  

Technical	
  appraisal	
  
An	
  optimised	
  3rd	
  party	
  review	
  of	
  technology	
  
suitability	
  for	
  the	
  sites	
  will	
  be	
  required,	
  based	
  
upon	
  submitted	
  data	
  

Need	
  to	
  provide	
  appropriate	
  3rd	
  
party	
  review,	
  also	
  need	
  to	
  check	
  
the	
  suitability	
  of	
  the	
  test	
  sites	
  to	
  
the	
  technology	
  needs	
  

Planning	
  constraints	
  
Studies	
  into	
  uncertainties	
  around	
  ambient	
  
noise	
  and	
  electromagnetic	
  fields	
  (EMF),	
  new	
  
measurements	
  technologies	
  being	
  developed	
  

Sites	
  should	
  be	
  pre-­‐permitted,	
  
monitoring	
  against	
  defined	
  permit	
  
conditions	
  likely	
  to	
  be	
  required	
  

Regional	
  baseline	
  
surveying	
  

Plans	
  for	
  baseline	
  characterisation	
  emerging,	
  
focus	
  on	
  high	
  res	
  bathy,	
  sub-­‐bottom	
  profiling,	
  
sediment	
  types,	
  noise	
  and	
  EMF,	
  benthos	
  and	
  
wildlife	
  	
  

N/A	
  

Infrastructure	
  
assessment	
  

This	
  study	
  will	
  in	
  part	
  inform	
  this	
  process,	
  plus	
  
previous	
  assessments	
  in	
  this	
  area.	
  	
  Some	
  work	
  
still	
  needed	
  to	
  decide	
  how	
  best	
  to	
  fill	
  gaps	
  in	
  
capacity	
  

Technology	
  deployment	
  approach	
  
will	
  be	
  dependent	
  upon	
  available	
  
infrastructure	
  

Investigation	
  of	
  
environmental	
  impacts	
  

Covered	
  by	
  baseline	
  and	
  planning	
  issues	
  above	
  
Monitoring	
  activities	
  will	
  deal	
  with	
  
this	
  

Investigation	
  of	
  socio-­‐
economic	
  benefits	
  

Interactions	
  with	
  set	
  fishing	
  gears,	
  and	
  reef	
  
effects	
  	
  

Need	
  to	
  monitor	
  and	
  report	
  local	
  
spend	
  and	
  liaise	
  with	
  NNMREC	
  
over	
  capacity	
  building	
  activities	
  
	
  

Market	
  situation	
  and	
  
competitiveness	
  

Recent	
  Garrad	
  Hassan	
  (GH)	
  study	
  starts	
  to	
  
address	
  this,	
  may	
  be	
  interest	
  in	
  examining	
  

Interested	
  in	
  technology	
  markets	
  
and	
  the	
  timing	
  and	
  location	
  of	
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Key	
  
Function	
  

Unit/Job	
  Description	
  
Demand	
  at	
  PMEC	
  

For	
  PMEC	
  itself	
   For	
  technology	
  clients	
  

other	
  compatible	
  markets	
  and	
  activities	
  for	
  
SETS.	
  	
  Also	
  a	
  need	
  to	
  track	
  market	
  
opportunities	
  for	
  generated	
  energy.	
  	
  

possible	
  energy	
  markets	
  
G
ov

er
na

nc
e	
  

Target	
  setting	
  
No	
  specific	
  SETS	
  deliverable	
  targets,	
  the	
  
funding	
  process	
  has	
  key	
  milestones,	
  state	
  
energy	
  plans	
  may	
  be	
  relevant	
  in	
  the	
  future	
  

N/A	
  

Policy	
  formulation	
  
The	
  vacuum	
  around	
  renewables	
  and	
  the	
  
decarbonisation	
  of	
  energy	
  is	
  an	
  inhibition	
  at	
  
present	
  

Policy	
  environment	
  will	
  have	
  a	
  big	
  
effect	
  upon	
  investor	
  confidence	
  

Creation	
  of	
  regulatory	
  
frameworks	
  

NNMREC	
  is	
  trail-­‐blazing	
  for	
  the	
  application	
  of	
  
regulations	
  to	
  the	
  marine	
  energy	
  sector	
  

They	
  need	
  to	
  work	
  within	
  whatever	
  
is	
  established	
  and	
  it	
  needs	
  to	
  work	
  
for	
  arrays	
  as	
  well	
  as	
  test	
  sites	
  

Monitoring	
  regulatory	
  
compliance	
  

There	
  will	
  be	
  a	
  core	
  NNMREC-­‐led	
  activity	
  

The	
  core	
  programme	
  will	
  be	
  
supported	
  by	
  additional	
  work	
  by	
  
technology	
  customers	
  as	
  and	
  when	
  
necessary	
  

Monitoring	
  sector	
  
performance	
  

NNMREC	
  will	
  need	
  good	
  market	
  intelligence.	
  
PMEC	
  will	
  also	
  benefit	
  from	
  the	
  exchange	
  of	
  
operations	
  information	
  within	
  the	
  site	
  and	
  with	
  
other	
  sites	
  internationally	
  

Technology	
  companies	
  may	
  be	
  
interested	
  in	
  benchmarking	
  data	
  to	
  
be	
  able	
  to	
  establish	
  the	
  
competitiveness	
  of	
  their	
  
performance	
  

Managing	
  strategic	
  
investment	
  

Ongoing	
  work	
  being	
  undertaken	
  to	
  secure	
  
additional	
  funding	
  

Possible	
  joint	
  approaches	
  may	
  be	
  
worthwhile	
  

Developing	
  advisory	
  
capacity	
  

	
   	
  

Managing	
  grant	
  aid	
  
processes	
  

OWET	
  plays	
  a	
  major	
  role	
  in	
  this	
  area	
  at	
  present.	
   They	
  will	
  be	
  reliant	
  upon	
  grant	
  
support	
  for	
  the	
  foreseeable	
  future	
  

Setting	
  up	
  leasing	
  
arrangements	
  

NETS	
  permitted.	
  Lease	
  for	
  SETS	
  still	
  to	
  be	
  
obtained.	
  	
  Legal	
  support	
  required.	
  

N/A,	
  indirectly	
  the	
  SETS	
  process	
  
may	
  inform	
  other	
  wider	
  leasing	
  
approaches	
  

Setting	
  up	
  licensing	
  
arrangements	
  

NETS	
  permitted.	
  License	
  for	
  SETS	
  still	
  to	
  be	
  
obtained.	
  	
  Planning	
  and	
  legal	
  support	
  required.	
  

NETS	
  still	
  requires	
  a	
  permitting	
  
process,	
  SETS	
  should	
  provide	
  
umbrella	
  coverage	
  for	
  developers	
  
regarding	
  permits	
  

Lo
ca
l/r
eg
io
na

l	
  d
ev
el
op

m
en

t	
  

Promotion	
  of	
  business	
  
opportunities	
  	
  

NNMREC	
  may	
  take	
  on	
  a	
  leadership	
  role	
  as	
  an	
  
advocate	
  and	
  champion	
  for	
  wider	
  spin-­‐out	
  
opportunities	
  

N/A	
  

Planning	
  new	
  
infrastructure	
  and	
  
upgrades	
  

Under	
  discussion	
  about	
  how	
  this	
  is	
  best	
  
achieved	
  

User	
  feedback	
  about	
  possible	
  use	
  
will	
  be	
  helpful	
  

Public	
  consultation	
  
Ongoing	
  process	
  of	
  engagement	
  through	
  
regulation	
  and	
  regular	
  public	
  meetings	
  

Developers	
  will	
  be	
  encouraged	
  to	
  
get	
  residents	
  and	
  visitors	
  onside	
  

Stakeholder/sea	
  user	
  
engagement	
  

Meetings	
  through	
  the	
  regulatory	
  process	
  as	
  
well	
  as	
  proactive	
  engagement	
  and	
  regular	
  
Fishermen	
  Involved	
  in	
  Natural	
  Energy	
  (FINE)	
  
meetings	
  

Developers	
  will	
  be	
  encouraged	
  to	
  
engage	
  with	
  local	
  sea	
  users	
  

Supporting	
  
adjacent/supply	
  industry	
  

Partnerships	
  may	
  be	
  established	
  with	
  key	
  
supply	
  chain	
  players	
  to	
  develop	
  capacity	
  and	
  
build	
  upon	
  additional	
  supply	
  chain	
  investment	
  

Technology	
  developers	
  may	
  
establish	
  strategic	
  alliances	
  to	
  build	
  
capacity	
  and	
  understanding	
  

Representation	
  of	
  region	
  
to	
  prospective	
  investors	
  

NNMREC	
  will	
  be	
  a	
  key	
  contact	
  point,	
  need	
  to	
  
develop	
  programme	
  and	
  materials	
  to	
  facilitate	
  
these	
  interests	
  

Technology	
  developers	
  will	
  get	
  
showcased	
  whilst	
  they	
  are	
  on	
  site	
  
and	
  they	
  may	
  also	
  attract	
  their	
  own	
  
investment	
  community	
  to	
  the	
  area	
  

Working	
  with	
  local	
  
companies	
  to	
  build	
  their	
  
businesses	
  

Will	
  be	
  a	
  benefit	
  in	
  establishing	
  a	
  task	
  specific	
  
group,	
  pre-­‐approved	
  vendors	
  likely	
  to	
  be	
  
established	
  in	
  sensitive	
  areas	
  

Will	
  be	
  a	
  benefit	
  in	
  establishing	
  a	
  
task	
  specific	
  group.	
  	
  Developers	
  will	
  
need	
  to	
  be	
  aware	
  of	
  any	
  areas	
  of	
  
work	
  where	
  vetting	
  by	
  NNMREC	
  of	
  
suppliers	
  is	
  required	
  

Knowledge	
  of	
  local	
  
capacity	
  and	
  capability	
  

Likely	
  that	
  a	
  local	
  directory	
  of	
  services	
  will	
  be	
  
established	
  and	
  supported	
  

Feedback	
  on	
  buyer	
  &	
  supplier	
  
performance	
  would	
  be	
  helpful	
  in	
  
maintaining	
  and	
  raising	
  standards	
  

Te
ch
n

ol
og

y	
  
re
se
ar

ch
	
  &
	
  

de
ve
lo

pm
en

t	
  Electrical/	
  Mechanical/	
  
Structural/	
  Aeronautical	
  
Engineering	
  research	
  

NNMREC	
  will	
  examine	
  mooring	
  and	
  cabling	
  in	
  
particular,	
  some	
  in-­‐house	
  engineering	
  capacity,	
  
ongoing	
  need	
  to	
  outsource	
  services	
  

Two	
  stage	
  process	
  –	
  offsite	
  
technology	
  development,	
  
deployment	
  specific	
  fine	
  tuning	
  for	
  
site	
  conditions	
  and	
  to	
  respond	
  to	
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Key	
  
Function	
  

Unit/Job	
  Description	
  
Demand	
  at	
  PMEC	
  

For	
  PMEC	
  itself	
   For	
  technology	
  clients	
  

events	
  during	
  testing	
  

Hydrodynamics	
  research	
  

Potential	
  for	
  Hinsdale	
  Wave	
  Research	
  
Laboratory	
  to	
  provide	
  PMEC	
  specific	
  
simulations,	
  PMEC’s	
  own	
  data	
  streams	
  could	
  
be	
  a	
  basis	
  for	
  additional	
  research	
  streams.	
  	
  
Possible	
  link	
  to	
  the	
  National	
  Oceanic	
  and	
  
Atmospheric	
  Administration	
  (NOAA)	
  Ocean	
  
Observatories	
  Initiative	
  (OOI).	
  

Customers	
  mostly	
  using	
  existing	
  
and	
  NNMREC	
  gathered	
  data	
  

Design	
   Enabling	
  systems	
  design	
  for	
  the	
  test	
  site	
  set-­‐up,	
  
possible	
  future	
  design	
  review	
  service	
  

Various	
  device	
  and	
  installation	
  
process	
  design	
  tasks	
  	
  

Protection	
  of	
  intellectual	
  
property	
  

With	
  Oregon	
  State	
  University	
  (OSU)	
  office	
  of	
  
commercialisation	
  &	
  corporate	
  development	
  

Need	
  to	
  find	
  a	
  suitable	
  pathway	
  for	
  
protecting	
  intellectual	
  property	
  (IP)	
  

Numerical	
  and	
  
experimental	
  modelling	
  

Previously	
  completed	
  for	
  NETS,	
  likely	
  to	
  be	
  
rolled	
  out	
  for	
  SETS,	
  strong	
  link	
  OSU	
  team	
  

Likely	
  to	
  need	
  access	
  to	
  state-­‐of-­‐
the-­‐art	
  modelling	
  capabilities.	
  	
  This	
  
will	
  require	
  the	
  right	
  metadata	
  
inputs	
  from	
  PMEC	
  

Design	
  &	
  procedure	
  
verification	
  

NNMREC	
  expect	
  to	
  provide	
  assistance	
  and	
  
guidance	
  to	
  test	
  sites	
  customers	
  to	
  help	
  assure	
  
suitability	
  of	
  plans	
  and	
  minimisation	
  of	
  risk	
  

Technology	
  developers	
  will	
  require	
  
third	
  party	
  verification	
  for	
  investor	
  
confidence	
  to	
  get	
  access	
  to	
  PMEC	
  
and	
  to	
  help	
  make	
  the	
  design	
  
process	
  efficient	
  

Prototype	
  testing	
  and	
  
development	
  

Option	
  for	
  a	
  generic	
  functional	
  device	
  platform	
   Key	
  customer	
  base	
  for	
  PMEC	
  in	
  
prototype	
  testing	
  and	
  deployment	
  

Te
ch
no

lo
gy
	
  m

an
uf
ac
tu
re
	
  

Basic	
  engineering	
  and	
  
steelwork	
  

Already	
  have	
  the	
  Ocean	
  Sentinel,	
  some	
  small	
  
scale	
  engineering,	
  mostly	
  cabling	
  and	
  mooring	
  
related	
  works	
  

Various	
  engineering	
  support	
  
requirements,	
  possible	
  fabrication	
  
of	
  small	
  systems	
  on	
  the	
  coast,	
  
larger	
  systems	
  more	
  likely	
  in	
  
Columbia	
  River	
  area,	
  or	
  elsewhere	
  
nationally	
  or	
  internationally	
  

Manufacture	
  and	
  
assembly	
  of	
  electrical	
  
components	
  

Operational	
  responsibility	
  for	
  the	
  subsea	
  
cables,	
  onshore	
  cables	
  and	
  substation.	
  	
  
Possible	
  off	
  grid	
  test	
  regime,	
  but	
  pipeline	
  based	
  
hydro	
  links	
  unlikely	
  

Customers	
  will	
  tie	
  into	
  the	
  existing	
  
cables,	
  perhaps	
  with	
  a	
  PMEC	
  
supplied	
  connector	
  which	
  is	
  
attached	
  to	
  the	
  device	
  output	
  
cable	
  

Manufacture	
  and	
  
assembly	
  of	
  mechanical	
  
components	
  

Likely	
  that	
  some	
  final	
  assembly	
  will	
  take	
  place	
  
in	
  Newport	
  

Device	
  developers	
  will	
  require	
  a	
  
wide	
  range	
  of	
  support,	
  key	
  
question	
  is	
  where	
  that	
  will	
  come	
  
from,	
  it	
  will	
  most	
  likely	
  be	
  clustered	
  
around	
  the	
  final	
  assembly	
  location	
  

Marketing	
  and	
  sales	
  of	
  
products	
  

PMEC	
  unlikely	
  to	
  have	
  products	
  to	
  sell.	
  	
  
Licencing	
  of	
  patents	
  is	
  possible	
  

Device	
  developers	
  may	
  seek	
  help	
  
with	
  sales	
  and	
  marketing	
  efforts	
  

Pr
oj
ec
t	
  p

la
nn

in
g	
  
an

d	
  
de

ve
lo
pm

en
t	
  

Project	
  planning	
  
Internal	
  team	
  supported	
  by	
  external	
  support	
  if	
  
required	
  

Possible	
  customers	
  involved	
  as	
  
consultees	
  

Site	
  selection	
  
Internal	
  team	
  supported	
  by	
  external	
  support	
  if	
  
required No	
  direct	
  involvement	
  

Technology	
  
screening/selection	
  

Internal	
  team	
  supported	
  by	
  external	
  support	
  if	
  
required 

Prospective	
  customers	
  may	
  need	
  
to	
  meet	
  a	
  basic	
  competence	
  
standard	
  

Baseline	
  environmental	
  
and	
  technical	
  surveys	
  	
  

External	
  sub-­‐contract	
   No	
  direct	
  involvement	
  

Economic	
  feasibility	
  	
  
Internal	
  team	
  supported	
  by	
  external	
  support	
  if	
  
required 

Possible	
  customers	
  involved	
  as	
  
consultees	
  

Technical	
  feasibility	
  
Internal	
  team	
  supported	
  by	
  external	
  support	
  if	
  
required 

Possible	
  customers	
  involved	
  as	
  
consultees	
  

Public	
  consultation	
  and	
  
community	
  engagement	
  

Internal	
  team	
  supported	
  by	
  external	
  support	
  if	
  
required No	
  direct	
  involvement	
  

Environmental	
  impact	
  
assessment	
  	
  

External	
  sub-­‐contract	
   No	
  direct	
  involvement	
  

Risk	
  assessment	
  
NNMREC	
  will	
  adopt	
  the	
  hazard	
  identification	
  
and	
  risk	
  assessment	
  (HIRA)	
  process,	
  used	
  at	
  
EMEC	
  

Prospective	
  customers	
  may	
  need	
  
to	
  meet	
  a	
  basic	
  competence	
  
standard	
  

Planning	
  and	
  consents	
  
Internal	
  team	
  supported	
  by	
  external	
  support	
  if	
  
required	
  

Device	
  specific	
  details	
  required	
  for	
  
each	
  deployment	
  

P r oj e ct
	
   c o n st r u ct io n	
   a n d	
   in st al la ti o n	
  Project	
  management	
  

The	
  internal	
  PMEC	
  operations	
  manager	
  may	
  
appoint	
  a	
  range	
  of	
  prime	
  contractors	
  for	
  

Each	
  device	
  deployment	
  will	
  
require	
  a	
  specialist	
  project	
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Key	
  
Function	
  

Unit/Job	
  Description	
  
Demand	
  at	
  PMEC	
  

For	
  PMEC	
  itself	
   For	
  technology	
  clients	
  

specific	
  roles	
  (e.g.	
  cables,	
  moorings,	
  landfall,	
  
substation,	
  etc)	
  

manager.	
  	
  There	
  will	
  be	
  increasing	
  
advantages	
  over	
  time	
  in	
  using	
  
locally	
  experienced	
  project	
  
managers	
  for	
  PMEC	
  customers	
  

Civil	
  works	
  
Substation,	
  onshore	
  cables	
  trenched,	
  cables	
  
directionally	
  drilled	
  under	
  surf	
  zone.	
  	
  	
  

None	
  required	
  

Onshore	
  works	
   New	
  build	
  offices,	
  storage	
  yard,	
  laydown	
  area	
  
Device	
  maintenance	
  and	
  
installation	
  support	
  facilities	
  

Transportation	
  to	
  site	
   PMEC	
  unlikely	
  to	
  require	
  this	
  service	
  
This	
  may	
  be	
  by	
  road	
  or	
  rail	
  for	
  
smaller	
  device	
  models,	
  but	
  by	
  sea	
  
for	
  larger	
  models	
  

Onsite	
  assembly	
   PMEC	
  unlikely	
  to	
  require	
  this	
  service	
  
May	
  only	
  be	
  required	
  if	
  devices	
  are	
  
built	
  locally	
  

Installation	
  of	
  moorings,	
  
devices	
  and	
  cables	
  
(electrical	
  infrastructure)	
  

There	
  could	
  pre-­‐deployment	
  of	
  moorings.	
  	
  
Cables	
  will	
  be	
  installed	
  in	
  advance,	
  waiting	
  for	
  
customers	
  

Likely	
  to	
  be	
  a	
  device	
  specific	
  
requirement	
  

Pr
oj
ec
t	
  o

pe
ra
tio

n	
  

Data	
  collection,	
  analysis	
  
and	
  reporting	
  

NNMREC	
  will	
  establish	
  commissioning	
  and	
  
testing	
  procedures	
  which	
  customers	
  will	
  need	
  
to	
  follow	
  to	
  protect	
  installed	
  equipment.	
  	
  
Accredited	
  performance	
  data	
  stream	
  likely	
  to	
  
be	
  provided	
  by	
  PMEC,	
  but	
  may	
  not	
  always	
  be	
  
used	
  by	
  customers.	
  	
  Secure	
  and	
  confidential	
  
handling,	
  storage	
  and	
  archiving	
  of	
  data	
  will	
  be	
  
required.	
  	
  In	
  house	
  expertise	
  likely	
  to	
  be	
  in	
  
place,	
  but	
  high	
  performance	
  IT,	
  communication	
  
equipment	
  and	
  expert	
  support	
  likely	
  to	
  be	
  
required.	
  

Customers	
  will	
  utilise	
  PMEC	
  
systems,	
  but	
  may	
  have	
  duplicate	
  
and	
  additional	
  data	
  handling	
  
systems.	
  	
  High	
  performance	
  IT,	
  
communication	
  equipment	
  and	
  
expert	
  support	
  will	
  be	
  required.	
  	
  

Planning	
  of	
  an	
  O&M	
  
schedule	
  

NNMREC	
  will	
  need	
  to	
  maintain	
  an	
  on	
  call	
  O&M	
  
supervisory	
  capacity	
  when	
  devices	
  are	
  on	
  site.	
  	
  
Standing	
  procedures	
  will	
  be	
  in	
  place	
  to	
  guide	
  
overall	
  activities	
  

Customers	
  will	
  need	
  to	
  plan	
  the	
  
details	
  of	
  device	
  specific	
  O&M	
  
activity,	
  but	
  will	
  benefit	
  from	
  
previous	
  experience	
  on	
  site	
  where	
  
it	
  exists	
  

Control	
  room	
  operations	
  

PMEC	
  will	
  have	
  a	
  central	
  supervisory	
  control	
  
and	
  data	
  acquisition	
  (SCADA)	
  control	
  room	
  and	
  
core	
  team	
  skilled	
  in	
  monitoring	
  and	
  responding	
  
to	
  data	
  being	
  gathered	
  

Customers	
  likely	
  to	
  have	
  some	
  links	
  
to	
  the	
  PMEC	
  SCADA	
  system	
  rather	
  
than	
  having	
  their	
  own	
  

Environmental	
  
monitoring	
  

PMEC	
  will	
  have	
  permitting	
  conditions	
  which	
  it	
  
will	
  need	
  to	
  fulfil.	
  	
  This	
  data	
  will	
  need	
  to	
  be	
  
reported	
  –	
  probably	
  annually.	
  	
  Likely	
  to	
  be	
  a	
  
subcontracted	
  service.	
  

Device-­‐specific	
  requirements	
  also	
  
likely	
  to	
  be	
  required	
  and	
  may	
  
dovetail	
  with	
  wider	
  site	
  
programme	
  

Monitoring	
  and	
  
inspection	
  of	
  cables,	
  
moorings	
  and	
  devices	
  

Periodic	
  (possibly	
  annual)	
  integrity	
  inspections	
  
required	
  by	
  diver	
  or	
  ROV.	
  

Pre-­‐and-­‐post-­‐device	
  deployment	
  
inspections	
  are	
  required	
  

Service	
  and	
  maintenance	
  
works	
  

Possible	
  repair	
  and	
  replacement	
  of	
  cables	
  and	
  
any	
  permanent	
  moorings	
  and	
  data	
  gathering	
  
equipment.	
  	
  Cable	
  landfall	
  and	
  substation	
  may	
  
need	
  periodic	
  maintenance	
  

Longer	
  term	
  device	
  deployments	
  
may	
  need	
  some	
  servicing	
  of	
  the	
  
device,	
  moorings	
  or	
  cables	
  

D
ec
om

m
is
si
on

in
g	
  

Removal	
  of	
  device,	
  
mooring	
  &	
  cables	
  

NNMREC	
  will	
  approve	
  the	
  decommissioning	
  
plan	
  for	
  each	
  device,	
  site	
  closure	
  responsibility	
  
of	
  PMEC,	
  30-­‐year	
  license	
  

Customer	
  will	
  be	
  responsible	
  for	
  
this	
  and	
  the	
  approach	
  needs	
  to	
  be	
  
considered	
  during	
  the	
  initial	
  design	
  
and	
  planning	
  for	
  the	
  deployment	
  

Restoration/clearance	
  of	
  
site	
  after	
  
decommissioning	
  

NNMREC	
  will	
  be	
  responsible	
  for	
  overall	
  site	
  
integrity	
  and	
  clearance,	
  but	
  customers	
  will	
  
have	
  specific	
  responsibility	
  for	
  each	
  device	
  
deployment	
  

Customer	
  responsible	
  for	
  this	
  for	
  
each	
  device,	
  may	
  involve	
  ROV	
  or	
  
diver	
  deployment	
  plus	
  debris	
  
recovery	
  capacity	
  on	
  survey	
  vessel	
  

Post	
  decommissioning	
  
monitoring	
  

NNMREC	
  will	
  have	
  responsibility	
  for	
  
undertaking	
  any	
  longer	
  term	
  monitoring	
  
requirements,	
  but	
  customers	
  will	
  need	
  to	
  
complete	
  device	
  specific	
  activities	
  

Customer	
  likely	
  to	
  have	
  to	
  
undertake	
  post	
  deployment	
  ROV	
  
and	
  side	
  scan	
  sonar	
  survey	
  of	
  site	
  

M
ar
in
e	
  

su
pp

or
t	
  

se
rv
ic
es
	
  

Vessel	
  towage	
  services	
  
PMEC	
  will	
  have	
  limited	
  direct	
  need	
  for	
  towage	
  
services	
  

Customers	
  may	
  need	
  to	
  tow	
  locally	
  
fabricated	
  devices	
  from	
  the	
  
Columbia	
  River	
  area	
  or	
  from	
  the	
  
Coos	
  Bay/Reedsport	
  areas	
  to	
  
Newport	
  or	
  PMEC	
  sites.	
  	
  Smaller	
  
devices	
  may	
  be	
  delivered	
  on	
  deck	
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Key	
  
Function	
  

Unit/Job	
  Description	
  
Demand	
  at	
  PMEC	
  

For	
  PMEC	
  itself	
   For	
  technology	
  clients	
  

or	
  by	
  barges.	
  	
  Transfer	
  of	
  a	
  device	
  
from	
  a	
  barge	
  to	
  the	
  sea	
  needs	
  to	
  be	
  
carefully	
  considered	
  in	
  the	
  design	
  
process.	
  

Lifting	
  services	
  
PMEC	
  may	
  require	
  some	
  lifting	
  services	
  to	
  get	
  
equipment	
  onto	
  or	
  off	
  vessels	
  installing	
  cables,	
  
buoyage,	
  and	
  moorings	
  

Customers	
  will	
  require	
  lifting	
  
capacity	
  for	
  device	
  moorings,	
  
small-­‐scale	
  devices	
  and	
  device	
  
components.	
  	
  Offshore	
  lifting	
  will	
  
be	
  needed	
  if	
  devices	
  are	
  delivered	
  
by	
  barge.	
  	
  The	
  operability	
  of	
  any	
  
offshore	
  lifting	
  needs	
  to	
  be	
  
carefully	
  considered.	
  	
  

Underwater	
  services	
  
(divers	
  and	
  ROVs)	
  

PMEC	
  may	
  require	
  services	
  during	
  
establishment	
  of	
  PMEC	
  

Customers	
  may	
  require	
  support	
  
during	
  device	
  deployment	
  and	
  for	
  
inspections	
  and	
  maintenance	
  

Maritime	
  operations	
  

Possible	
  facilitation	
  of	
  a	
  service	
  to	
  customers	
  
which	
  is	
  offered	
  by	
  others,	
  vetted	
  by	
  PMEC	
  and	
  
in	
  a	
  strategic	
  partnership.	
  	
  Strong	
  links	
  to	
  OSU’s	
  
marine	
  science	
  operations	
  team	
  

Customers	
  will	
  need	
  the	
  full	
  
capacity	
  of	
  marine	
  operations	
  for	
  
survey,	
  deployment,	
  maintenance	
  
and	
  recovery	
  operations	
  as	
  well	
  as	
  
debris	
  clearance	
  and	
  emergency	
  
response	
  capacity	
  	
  

Port	
  operation	
   Newport’s	
  existing	
  systems	
  sufficient	
   Newport’s	
  existing	
  systems	
  
sufficient	
  

Supply	
  base	
  operation	
  
Possible	
  PMEC	
  facility,	
  possible	
  link	
  to	
  skills	
  
development	
  

Will	
  tend	
  to	
  use	
  existing	
  and	
  PMEC	
  
facilities	
  where	
  available,	
  but	
  
significant	
  working	
  space	
  is	
  
required	
  

Grid	
  operation	
   Electrical	
  systems	
  management	
  expertise	
  
required	
  

Device	
  connection	
  and	
  
commissioning	
  expertise	
  will	
  be	
  
required	
  

Emergency	
  response	
  
On	
  call	
  service	
  required	
  to	
  be	
  provided	
  by	
  core	
  
operations	
  support	
  team	
  

No	
  specific	
  resources	
  required,	
  but	
  
plan	
  for	
  what	
  happens	
  if	
  incident	
  
arises	
  &	
  establish	
  suitable	
  retainer	
  
arrangements	
  with	
  required	
  
resources	
  

O
th
er
/s
up

po
rt
in
g	
  
ta
sk
s	
  

Occupational	
  Health	
  &	
  
Safety	
  

PMEC	
  will	
  have	
  its	
  own	
  system	
  and	
  an	
  
appointed	
  safety	
  manager	
  with	
  support	
  for	
  the	
  
set-­‐up	
  phase	
  

This	
  will	
  be	
  required	
  by	
  device	
  
development	
  customers	
  of	
  PMEC	
  

Quality	
  Assurance	
  /	
  
Quality	
  Control	
  

PMEC	
  will	
  have	
  its	
  own	
  system	
  and	
  quality	
  
manager.	
  	
  External	
  auditing	
  and	
  support	
  to	
  set-­‐
up	
  the	
  system	
  may	
  be	
  required	
  

Over	
  a	
  longer	
  term	
  deployment	
  
some	
  quality	
  management	
  may	
  be	
  
required	
  by	
  device	
  developers	
  

Financial	
  issues	
  

PMEC	
  will	
  have	
  its	
  own	
  system	
  with	
  internal	
  
staff	
  and	
  possible	
  specialist	
  support	
  services	
  
required	
  periodically.	
  	
  Support	
  also	
  provided	
  by	
  
OSU	
  

Little	
  required	
  locally,	
  unless	
  
permanent	
  office	
  established	
  

Legal	
  issues	
  
Legal	
  advice	
  will	
  likely	
  be	
  provided	
  by	
  external	
  
specialists	
  

Little	
  required	
  locally,	
  unless	
  
permanent	
  office	
  established	
  

Clerical	
  &	
  administration	
  
work	
  

PMEC	
  will	
  have	
  its	
  own	
  administration	
  team	
   Little	
  required	
  locally,	
  unless	
  
permanent	
  office	
  established	
  

Business	
  development	
  
Business	
  development	
  is	
  combined	
  with	
  
operations	
  at	
  present,	
  but	
  a	
  dedicated	
  person	
  
or	
  team	
  likely	
  to	
  be	
  appointed	
  

The	
  pull	
  for	
  visitors	
  arising	
  from	
  a	
  
deployed	
  device	
  could	
  be	
  
considerable.	
  	
  Capacity	
  to	
  host	
  
visitors	
  and	
  showcase	
  the	
  
technology	
  may	
  be	
  required	
  	
  

Insurance	
  

Ongoing	
  and	
  early	
  discussion	
  with	
  underwriters	
  
already	
  underway,	
  with	
  a	
  range	
  of	
  insurance	
  
products	
  envisaged,	
  possible	
  options	
  for	
  joint	
  
cover	
  organised	
  through	
  PMEC	
  	
  	
  

Each	
  device	
  and	
  associated	
  
operations	
  may	
  need	
  additional	
  
specialist	
  cover,	
  but	
  main	
  cover	
  
could	
  be	
  taken	
  collectively	
  through	
  
PMEC	
  or	
  individually	
  

Public	
  awareness	
  and	
  
communications	
  

All	
  internalised	
  within	
  PMEC	
  at	
  present,	
  likely	
  
expansion	
  needed	
  over	
  time,	
  possible	
  link	
  to	
  
OSU	
  and	
  HMSC	
  

Additional	
  device	
  specific	
  materials	
  
would	
  probably	
  be	
  produced	
  for	
  
each	
  device	
  

 
 



 
 

Aquatera Ltd / OWET / Supply Chain Analysis / P530 / March 2014 45 

As well as considering the specific market requirements for PMEC from an objective external 
perspective, another recent OWET study presents an opportunity to examine what possible 
PMEC customers see as their greatest needs.  The analysis presented below was based upon a 
questionnaire survey of 19 existing developers of technology, projects or both.  The responses 
were provided to a fixed set of possible service categories and the question was framed in terms 
of possible service provision through PMEC itself.  The listing of services offered is ranked below 
in terms of how essential the respondents considered the service to be.  
 
Table 4.2 Ranked list of possible service offerings (with the service considered most 

essential given first). 

Category Service area Score Ranking 

Policy and legal Pre-permitting of site 2.84 1 
Monitoring support Resource monitoring and support 2.68 2 
Policy and legal National regulatory and grant aid support 2.63 3 
Policy and legal State regulatory and grant aid support 2.58 4 
Policy and legal Power purchase agreements 2.47 5= 
Operational support Quayside workshop buildings and storage 2.47 5= 
Monitoring support Impact monitoring  2.42 7 
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5 Existing supply chain capacity 

Deliverable – this task will provide a database of existing supply chain companies, 
facilities, and providers.   
 
5.1 Present situation 
Previous studies commissioned by OWET have collated an extensive listing of supply chain 
businesses in Oregon.  These listings have been supplemented over the years by OWETs’ 
growing list of contacts that it communicates with in relation to its own activities, such as general 
dissemination of information and its annual conference-related communications. 
 
Taking account of the combined capacity of these companies, the following observations (see 
Table 5.1) have been made about the capacity of provision for the PMEC market. 
 
Table 5.1 Comments on the status and capacity of the supply chain in Oregon with 

regard to wave energy activities 

Supply chain 
sector 

Status 

Sector research 

STRONG: The oceanographic and environmental research capabilities in 
Newport are world class.  These are closely supported by major 
technological research capacity at OSU in Corvallis, including a major 
wave tank facility and by further technology capacity in Portland. 

Finance 

GOOD: Portland has a significant level of financial activity, but nearby 
Seattle is recognised as a global centre for technology-related finance.  
This should place Oregon very well for being able to attract financial 
interest.  Along the coast the investment potential of the existing fishing 
community and certain well-established local businesses should not be 
ignored.   

Governance 

MODERATE: Public representation along the coast of Oregon is strong.  
Oregon is functionally fully served in terms of governance of the wave 
sector, although some of the key staff involved are not based in the state, 
with support coming from California and Washington as well as the East 
Coast.  The present strength of governance structures along the coast is 
more limited, although Newport provides an existing critical mass of 
activity around which future relocation of governance resources could be 
based.  There is still a degree of uncertainty about how wave energy 
activity based beyond the 3 mile Territorial Sea limit will be best managed. 

Local/regional 
development 

GOOD: There is a strong community development structure along the 
coast with clearly demarked development initiative in many counties.  
Some of these are responding to past industrial changes whilst others are 
focussed upon building up new capacity. 

Technology 
research and 
development 

GOOD: There are a number of technologies being developed locally, but 
there is certainly more capacity available if needed and neither all of the 
services, nor all of the expertise is being used.  In particular, the coastal 
vessel maintenance and fishing communities may have useful design 
perspectives about device concepts and designs. 

Technology 
manufacture 

STRONG: There are a number of excellent manufacturing facilities in the 
Portland area and significant capacity along the coast in Coos Bay and 
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Reedsport with niche services in the Newport area.  

Project planning 
and development 

MODERATE:  The amount of marine construction work undertaken along 
the coast is limited.  There are closely related overall project management 
services available nearby and more capacity from nearby states. 

Project 
construction and 
installation 

LIMITED:  There are limited support vessels and other related equipment 
in place at present. 

Project operation 
MODERATE: There is a growing team within PMEC itself, but limited 
capacity at present beyond PMEC. 

Decommissioning 
LIMITED:  The difficulties with accessing workboats and at-sea lifting 
capacity are issues.  Onshore infrastructure is more strongly provisioned. 

Marine support 
services 

LIMITED: There are few, if any, specialist workboats currently available in 
Oregon; vessels can be mobilised from Washington or California if 
required. 

Other/supporting 
tasks 

GOOD: The town of Newport has a critical mass of supporting services to 
help facilitate technology testing and has reasonably easy access from 
state centres of activity and for international visitors.   

 
 
5.2 Supply chain requirements for test site operations 
There are various supply chain activities that could be associated with the PMEC test sites.  One 
of the key determinants in terms of the value and nature of the supply chain opportunities arising 
from such testing is the scale of the technology package being tested.  For this study, three size 
classes have been defined.  These are outlined below in Table 5.2. 
 
Table 5.2 Classification of devices likely to be tested at PMEC regarding scale 

Feature Small/Micro Medium Large 

Power rating <50 kw 100-500kW 500-1000kW 

Active wave front 2m 5-20m 20-50m 

Typical device mass 20-50 tonnes 100-500 tonnes 500-2000 tonnes 

Moorings 3 x 20 tonnes 3 x 50 tonnes 3 x 100 tonnes 

Test duration Months Year Years 

Test budget <$1-2M $4-6M $~10M 

 
It can be seen from this classification that there is potentially a rather wide range of technology 
scales that could seek access to the test site.  It should be noted that whilst smaller scale 
technologies may seek tests at PMEC, the scale of the wave resource may result in some 
scaling issues.  For example, some technologies function related to the wavelength and period 
of the waves it is subjected to.  Smaller scale versions of such technologies may need to go to 
sites with a better scale of waves. 
 
Another key factor that has been shown in this classification is the scale of sizes and weights 
involved.  These dimensions will be particularly important in terms of the vessels and cranes that 
are needed to manoeuvre, install, and recover the devices. 
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A final point in relation to this classification is the way in which deployment costs are envisaged 
to escalate with size.  This has been a particularly concerning issue with some of the early first 
generation technologies where, due to their deployment size, installation or removal can become 
very expensive and commissioning, maintenance, and repair costs can also escalate rapidly. 
 
Given the sea conditions at the test site and the prevailing investment culture at present on a 
global basis, it seems most likely that the PMEC site will mostly be used by moderate-sized 
devices.  The supply chain should, therefore, focus upon the service levels needs by that 
technology as a core target. 
 
Recommendation: The device testing supply chain should focus upon moderate-sized 
devices as the most likely PMEC clients. 
 
The following tables (Tables 5.3 to 5.5) provide an indication of the service levels and values 
that may be associated with the different size classifications of wave energy generation 
technology. 
 
Table 5.3 Supply chain requirements for testing a small/micro scale wave energy 

device 

Activity People Mm Equipment 

Business management & 
organisation 

2 for 1 years 24 
PR (20k) 

Conceptual design 3 for 3 months 9 Computer-aided design (CAD) (20k) 

Scale model testing 3 for 1 months 3 Tank/sea/lake, Model to test (50k) 

Detailed design 3 for 3 months 9 - 

Site definition 1 for 6 months 6 Survey (20k) 

Fabrication, assembly, and 
maintenance 

5 for 3 months 15 Cranes, materials, covered working 
area, access to sea (10k) 

Logistics 1 for 6 months 6 Cranes, storage area, covered yard, 
warehouse (5k) 

Deployment & recovery 5 for 1 months 5 Tow vessel, anchor deployment 
vessel, ROV/dive support vessel 
(20k) 

Operations 2 for 6 month 12 SCADA, rigid-hulled inflatable boat 
(RHIB), Webcam feed (20k) 

Finance 1 for 6 months 6 - 

Legal & contracting 1 for 1 month 1 - 

Overall N/A 96 - 

$1.2M @10k/month $960k $125k 
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Table 5.4 Supply chain requirements for testing a moderate scale wave energy device 

Activity People Mm Equipment 

Business management 3 for 2 years 72 - 
Conceptual design 5 for 6 months 30 - 
Scale model testing 5 for 6 months 30 Tank/sea/lake 

Model to test (250,000) 
Detailed design 5 for 6 months 30 - 
Site definition 2 for 6 months 12 Survey (50,000) 
Fabrication, maintenance 10 man years 120 Cranes, materials, covered working 

area, access to sea 
(300,000) 

Logistics 2 for 2 years 24 Cranes, storage area, covered yard, 
warehouse (100,000) 

Deployment & recovery 10 for 2 months 20 Tow vessel, anchor deployment 
vessel, ROV/dive support vessel 

(200,000) 
Operations 3 for 1 yr 36 SCADA, RHIB, Webcam feed 

(100,000) 
Finance & revenue 2 for 6 months 12 - 
Legal & contracting 1 for 1 month 1 - 
Overall N/A 387 - 
$5.2M @10k/month $3.9M $1.1M 

 
Table 5.5 Supply chain requirements for testing a large scale wave energy device 

 

Activity People Mm Equipment 

Business management & 
organisation 

6 for 2 years 144 - 

Conceptual design 10 for 6 months 60 - 
Scale model testing 5 for 6 months 30 Tank/sea/lake, Model to test (500k) 
Detailed design 10 for 6 months 60 - 
Site definition 2 for 6 months 12 Survey (200k) 
Fabrication, assembly, 
and maintenance 

15 man years 180 Cranes, materials, covered working 
area, access to sea (200k) 

Logistics 2 for 2 years 24 Cranes, storage area, covered yard, 
warehouse (200k) 

Deployment & recovery 15 for 2 months 30 Tow vessel, anchor deployment 
vessel, ROV/dive support vessel 

(400k) 
Operations 4 for 1 yr 48 SCADA, RHIB, Webcam feed (500k) 
Finance & power 
purchase 

2 for 6 months 12 - 

Legal & contracting 2 for 6 month 12 - 
Overall N/A 712 - 
$10.12M @10k/month $7.12M $2M 
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6 Supply chain readiness 

Deliverable – This task will deliver an evaluation of the readiness and suitability of key 
participating suppliers and strategically important suppliers to support the wave energy 
sector.  
 
In order to examine the readiness of the supply chain to service the needs of the wave energy 
sector, the key service areas identified in Section 2 have been revised.  This time, comments 
have been made regarding the readiness of Newport, the Oregon coast, Oregon, and the NW 
region as a whole to support the emerging wave energy sector.  For each sector service area a 
specific assessment of readiness has been outlined based upon questions of capability, 
experience, capacity, focus, and competition.  The outcomes of the assessment are presented 
within the following tables. 
 
Table 6.1 Sector research 

Breadth of service 
provision 

STRONG: The oceanographic and environmental research capabilities 
in Newport are world class.  These are closely supported by major 
technological research capacity at OSU in Corvallis, including a major 
wave tank facility and by further technology capacity in Portland. 

Relevance of 
existing experience 

GOOD: The programmes that have been undertaken at these facilities 
are often related to wave energy and considerable experience has been 
built up.  Research input into the OWET-managed programme of studies 
has also been considerable. 

Technical capacity 
for servicing the 
marine energy 
sector 

STRONG:  
Research vessels for at-sea studies 
Local laboratories for sample processing 
Local researchers for undertaking work 
Local programme managers for leading programmes and studies 
World class wave tanks and flumes in Corvallis 
Established non-grid-connected test site 

Market focus for 
servicing the 
marine energy 
sector 

MODERATE: Ocean science is the predominant market for research at 
present and a forthcoming ocean sensing initiative is likely to dominate in 
terms of value over at-sea wave related research for the foreseeable 
future. 

Resilience to 
competing 
interests 

MODERATE: The major competing sectors would relate to research 
about fisheries in the area and possibly offshore wind, if that were shown 
to be commercially viable. 
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Table 6.2 Overall project management 

Breadth of service 
provision 

MODERATE: A few specialist companies with good project planning, 
legal, financial experience, and less operations experience are available. 

Relevance of 
existing experience 

GOOD/LIMITED:  Key sector needs to learn from its marine construction 
and indeed fisheries rather than onshore wind or energy projects in 
general. 

Technical capacity 
for servicing the 
marine energy 
sector 

GOOD/LIMITED:  If right experience is utilised then there are good 
prospects for developing capacity 

Market focus for 
servicing the 
marine energy 
sector 

MODERATE:  The lack of a market stimulus in the state or country may 
limit appetite for commitment to sector. 

Resilience to 
competing 
interests 

LIMITED: Attracting and keeping good project managers when the 
sector is small and uncertain may be problematic. 

 
Table 6.3 Finance 

Breadth of service 
provision 

GOOD: Portland has a significant level of financial activity, but nearby 
Seattle is recognised as a global centre for technology-related finance.  
This should place Oregon very well for being able to attract financial 
interest.  Along the coast the investment potential of the existing fishing 
community and certain well-established local businesses should not be 
ignored.   

Relevance of 
existing experience 

LIMITED: There has not been a strong investment flow from local 
sources to date, but that could change; there have been few finance-
oriented initiatives.   

Technical capacity 
for servicing the 
marine energy 
sector 

STRONG: This is extremely strong, especially when the resources within 
Washington State are considered alongside those in Oregon itself. 

Market focus for 
servicing the 
marine energy 
sector 

LIMITED: There has not been a strong focus on marine renewables in 
general; federal and energy company refocus upon shale gas has been 
a major distraction from all renewables. 

Resilience to 
competing 
interests 

POOR:  Shale gas and the domination of a lowest short-term cost 
market mantra are key hurdles.  
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Table 6.4 Governance 

Breadth of service 
provision 

MODERATE: Oregon is functionally fully served in terms of governance 
of the wave sector, although some of the key staff involved are not 
based in the state, with support coming from California and Washington 
as well as the East Coast.  The present strength of governance 
structures along the coast is more limited, although Newport provides an 
existing critical mass of activity around which future relocation of 
governance resources could be based.  There is still a degree of 
uncertainty about how wave energy activity based beyond the 3 mile 
Territorial Sea limit will be best managed. 

Relevance of 
existing experience 

GOOD: The various agencies of governance in Oregon are reasonably 
experienced in dealing with marine spatial planning issues due to the 
recent territorial sea planning process. 

Technical capacity 
for servicing the 
marine energy sector 

MODERATE: There is good capacity for serving the wave energy sector 
at its present scale of endeavour.  Any moves towards commercial 
deployments are likely to over stretch the current systems. 

Market focus for 
servicing the marine 
energy sector 

GOOD: The statutory framework of marine spatial planning and 
governance of ocean industry has, to a large extent, been stimulated by 
the prospect of wave energy development. 

Resilience to 
competing 
interests 

LIMITED: Fishing is the major existing industry in the marine areas, and 
tourism and leisure activities are very important along the coast.  The 
existing commercial activity will rightly be protected, as a priority, by the 
governance process. 

 
Table 6.5 Local/regional development 

Breadth of service 
provision 

GOOD: There is a strong community development structure along the 
coast with clearly demarked development initiatives in many counties.  
Some of these are responding to past industrial changes whilst others 
are focussed upon building up new capacity. 

Relevance of 
existing 
experience 

GOOD: There has been some good relevant experience in relation to the 
relocation of the NOAA fleet and previously in terms of the establishment 
of the HMSC. 

Technical capacity 
for servicing the 
marine energy 
sector 

MODERATE: With development officers already in place and a strong 
track record of development opportunities being delivered, there should 
be few, if any, barriers to significant community development 
opportunities.  There may be a greater need for these resources to be 
out in the global market place than in some other areas of local 
market/activity development.  

Market focus for 
servicing the 
marine energy 
sector 

STRONG: Wave energy is viewed along the coastal communities as a 
good vehicle for achieving improved economic sustainability and 
prosperity. 

Resilience to 
competing 
interests 

LIMITED: The balance needs to be struck between supporting a new 
sector of activity and ensuring the long-term vitality of existing fishing and 
tourism sectors.  There are some fears about compatibility at present. 
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Table 6.6 Technology development 

Breadth of service 
provision 

GOOD: There are a number of technologies being developed locally, but 
there is certainly more capacity available if needed and neither all of the 
services, nor all of the expertise is being used.  In particular, the coastal 
vessel maintenance and fishing communities may have useful design 
perspectives about device concepts and designs. 

Relevance of 
existing 
experience 

MODERATE: Much of the coastal capacity has been focussed upon the 
fishing and timber industries.  Experience in Portland and more industrial 
areas is focussed upon infrastructure, transport, and naval vessels.  

Technical capacity 
for servicing the 
marine energy 
sector 

STRONG: There is excellent technical capacity which could be directed 
towards solving issues for the wave energy sector. 

Market focus for 
servicing the 
marine energy 
sector 

MODERATE: There are much larger and more reliable markets available 
to suppliers, but there are also a number of niche companies and 
companies on the coast that could see wave energy as a score market 
focus. 

Resilience to 
competing 
interests 

LIMITED: Generally there are no competing interests, however, coastal 
businesses will take cognisance of the opinions of the fishing industry 
upon which they heavily rely. 

 
Table 6.7 Technology manufacture 

Breadth of service 
provision 

STRONG: There are a number of excellent manufacturing facilities in 
the Portland area and significant capacity along the coast in Coos Bay 
and Reedsport with niche services in the Newport area.  

Relevance of 
existing experience 

GOOD: Local companies have been involved in the limited device 
manufacturing to date, as well as with device maintenance. 

Technical capacity 
for servicing the 
marine energy 
sector 

STRONG: There are excellent services in Portland, good support in 
Coos Bay and Reedsport, there may need to be some relocation of 
maintenance capacity to Newport area to enable rapid turn around of 
running repairs to devices etc. 

Market focus for 
servicing the marine 
energy sector 

GOOD: The existing businesses have adapted to current market 
opportunities and will need a significant and enduring market before 
focussing on wave energy. 

Resilience to 
competing interests 

MODERATE: Coastal businesses are aware of the possible tensions 
between fishing and wave energy, but if these are satisfactorily 
resolved there should be no competing pressures. 
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Table 6.8 Detailed project planning and operations management (Permitting, etc) 

Breadth of service 
provision 

MODERATE:  The amount of marine construction work undertaken 
along the coast is limited.  There are closely related overall project 
management services available nearby and more capacity from nearby 
states. 

Relevance of 
existing experience 

LIMITED: Existing landward and river crossing experience can be 
useful, but there is a need for specialist marine management 
contractors used to working in exposed sea conditions.  This 
experience will grow as technology deployments grow.   

Technical capacity 
for servicing the 
marine energy 
sector 

MODERATE: There is a potential gap in supply chain provision here at 
present, especially when considering the value and importance of local 
knowledge and experience. 

Market focus for 
servicing the marine 
energy sector 

GOOD: If such service were established on the coast it would need to 
service other coastal project works.  This may lead to useful synergies. 
Examples would be the needs for dredging and ship repair work. 

Resilience to 
competing interests 

None noted 

 
Table 6.9 Marine support services 

Breadth of service 
provision 

LIMITED: There are few, if any, specialist workboats currently available 
in Oregon; vessels can be mobilised from Washington or California if 
required. 

Relevance of 
existing experience 

STRONG: There is extensive seagoing experience in Newport and 
along the coast relating to fishing, scientific research, and seagoing 
trade.  Many of these skills and expertise are transferable across into 
marine installation and recovery operations. 

Technical capacity 
for servicing the 
marine energy 
sector 

GOOD: With suitable investment and training, the resources available 
can be expanded to meet the needs of the marine sector. 

Market focus for 
servicing the marine 
energy sector 

MODERATE:  The utilisation of available manpower and vessels is 
strong at present so availability may be an issue. 

Resilience to 
competing interests 

GOOD: There may be resistance from the fishing community if a 
conflict between fishing and wave energy arises, but a symbiotic 
relationship is considered more likely. 
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Table 6.10 Project construction and installation 

Breadth of service 
provision 

LIMITED:  There are limited support vessels and other related 
equipment in place at present. 

Relevance of 
existing experience 

LIMITED: Some experience has been gained from early technology 
and instrument deployments and there is extensive R&D-related 
maritime experience.  Achieving an effective knowledge transfer 
process will be a key advantage. 

Technical capacity 
for servicing the 
marine energy 
sector 

MODERATE:  There is a good expertise base upon which to establish 
a marine construction sector. 

Market focus for 
servicing the marine 
energy sector 

GOOD:  If such a service grows, there is a good chance that its focus 
will be wave energy; its sustainability, given the relatively low level of 
other local activity, will be a key issue. 

Resilience to 
competing interests 

None noted 

 
 
Table 6.11 Project operation 

Breadth of service 
provision 

MODERATE: There is a growing team within PMEC itself, but a limited 
capacity at present beyond PMEC. 

Relevance of 
existing experience 

MODERATE: The local fishing sector may offer some appropriate 
experience along with some onshore power supply management. 

Technical capacity 
for servicing the 
marine energy 
sector 

MODERATE:  There should be good skill sets within the fisheries and 
other resource management sectors that could transfer into wave 
energy production. 

Market focus for 
servicing the marine 
energy sector 

MODERATE:  Given the flourishing status of many fisheries in the 
region, there maybe little incentive for skills transfer into wave energy, 
especially early in the emergence of the sector when uncertainty about 
success is still high. 

Resilience to 
competing interests 

MODERATE:  This stage of development will mean significant capacity 
is established and a miniature market for core services exists.  Fallow 
periods between device deployments would reduce resilience since 
people will need to serve other markets between PMEC opportunities. 
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Table 6.12 Decommissioning 

Breadth of service 
provision 

LIMITED:  The difficulties with accessing workboats and at-sea lifting 
capacity are issues.  Onshore infrastructure is more strongly 
provisioned. 

Relevance of 
existing experience 

MODERATE: Recovery of objects and stricken/sunk vessels has taken 
place, but not regularly.  

Technical capacity 
for servicing the 
marine energy 
sector 

MODERATE:  Specialist vessels would need to be mobilised from 
nearby areas, but devices can also be designed to avoid the need for 
large specialist vessels. 

Market focus for 
servicing the marine 
energy sector 

LIMITED: There will need to be a number of devices installed before a 
commercial market of any kind can be considered to exist. 

Resilience to 
competing interests 

LIMITED:  A critical mass needs to be established first. 

 
 
Table 6.13 Other/supporting tasks 

Breadth of service 
provision 

GOOD: The town of Newport has a critical mass of supporting 
services to help facilitate technology testing and has reasonably easy 
access from state centres of activity and for international visitors.   

Relevance of existing 
experience 

STRONG: Oregon and Newport have showcased themselves well to 
local and international stakeholders and potential customers.  
Established ocean science activity should help make Newport tuned 
into customer and wider stakeholder needs. 

Technical capacity for 
servicing the marine 
energy sector 

GOOD: Newport is itself quite well-equipped and support from other 
areas is readily available. 

Market focus for 
servicing the marine 
energy sector 

LIMITED:  The tourism, fishing, and ocean science industries are and 
will remain dominant over any level of wave energy testing activity for 
the foreseeable future. 

Resilience to 
competing interests 

GOOD:  So long as fishing and wave energy testing can co-exist 
there should be no other issues. 
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7 Recommendations 

Deliverable – A set of sub-sector development pathways, within an integrated framework 
against which progress could be tracked and which could be easily adapted should 
circumstance differ significantly from the predicted direction. 
 
7.1 Opportunities for the supply chain 
It is very likely that most, if not all, of the major suppliers to the wave energy sector will be pre-
existing service providers rather than new start-ups.  This will be predicated by the sporadic 
nature of the market, its relatively low value, and the uncertainty around its growth and success. 
 
Existing businesses and established organisations will have the capacity and other support 
mechanisms to allow them to participate in the wave energy sector without, initially, being 
dependent upon it. 
 
PMEC and NNMREC are probably the only exceptions to this arrangement and their purpose is 
obviously focussed upon wave energy.  The initial need for financial support from these 
organisations has been recognised through federal and state support mechanisms.  These have 
contributed to both the capital costs of establishing these organisations and the facilities that 
they are responsible for, as well as the operational costs of planning, establishing, and 
managing the PMEC facilities. 
 
The question of WHY would any businesses want to get involved in the wave energy sector is a 
good one to focus upon.  There are clearly some problematic issues associated with the sector 
at present, but there are also some possible future opportunities (see Figure 7.1).   
 
Figure 7.1 SWOT analysis regarding the attractiveness of the wave energy sector in 

terms of business development (top 4 issues in each category) 

 
Strengths Weaknesses 

New sector, little or no established 
competition. 
Clean tech sector, attractive to certain types 
of investment. 
International focus, sector development 
being supported around the world. 
Linked to existing business opportunities. 
 

Small scale market at start 
Market is also somewhat intermittent due to 
low number of customers 
Relatively low margins in business model 
compared to other forms of energy 
May be difficult to attract workforce and 
equipment from other existing marketplaces 
Many technical and commercial risks 
remain 

Opportunities Threats 
Growth potential 
Spin-off opportunities in offshore wind, 
tourism, and education 
Spin-off development in ocean research 
Export of acquired skills and services 
 

No high value market for wave energy locally, 
regionally, or nationally 
Space conflicts with other sea users such as 
fishing 
Lack of public support for technology 
Inability to deliver cost effective technology 
Future market entry by larger corporations 
attempting to squeeze out smaller niche 
suppliers 
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7.2 Strategies for success 
Gaining first mover advantage into this market is a clear strategy for smaller companies and 
individuals.  Establishing an early track record of achievements is one way of helping to secure 
long-term market success.  Early entry may also make organic growth of capacity more 
achievable, enabling time to be taken in collecting the skills and facilities needed to take the 
sector forward.    
 
Getting smaller companies to work collaboratively can help to create a critical mass beyond 
the size of the individual component companies.  OWET and more local trade/commerce 
organisations can provide a basis around which such collaboration can flourish.  The preparation 
of the business cases to support bids for hosting PMEC have helped pull together key players in 
Newport and separately at Coos bay/Reedsport.  These alliances should be further nurtured and 
developed.  Future-proofing the test site and mapping out the supply chain’s route to 
commercialisation should be a key driver – a collective aim to build an industry should be a 
priority – this opportunity may have been lost in Orkney during the first years of EMEC. 
 
Cross-sector marketing can also help where resources are used to promote a range of skills 
and services that can be applied to a number of market sectors.  For example, there may be 
common services needed to support oceanographic R&D, fishing, and tourism along with wave 
energy.  The Marine Energy Pembrokeshire model, an integrated supply chain forum with a 
‘shop window,’ is a good one to follow here.  
 
Competing on quality, not price – one of the best ways of achieving this is to set a budget for 
a particular task, either through experience or perhaps through a pre-qualification submittal and 
then seeking formal proposals against a fixed lump sum cost.  Essentially, this gives contractors 
the chance to explain what they can deliver for a certain sum of money and to indicate where 
possible cost savings could be achieved, or alternatively the costs associated with any additional 
tasks or features that would require variations to the budget, but which may add further value to 
the overall situation.  The problem with open, competitive pricing mechanisms for procurement is 
that the competition for work becomes based around costs and rates, rather than quality and 
deliverables.  The outcomes desired from any procurement strategy need to be carefully thought 
through. 
 
Supply chain investment – people and companies in the supply chain are ready to commit 
considerable resources into the wave energy sector.  This may be as time, money, seeking out 
and inventing new solutions, or becoming an advocate for the sector through engaging in the 
facilitation of the sector with regulatory, infrastructure, and market partners.  Some examples of 
the investments made in Orkney over the last 10 years by the supply chain, individually or 
together, are presented in Table 6.1. 
 
7.3 The investment landscape 
Much has been said over recent years about the investment market in general and also with 
particular reference to ocean energy, such as wave energy.  The general theme would be that 
there is a lessening appetite for investment in the sector and that generous R&D funding (market 
push), price support mechanisms (market pull), or both are needed to kick-start the sector. 
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Table 7.1 Examples of investments made by the supply chain in Orkney 

 
Investment measure Value Outcome 
Boat building/ 
purchase 

$15 million Fleet of 6-8 vessels ready to support marine 
operations 

Boat leasing $2 million Additional vessels made available at reduced 
capital outlay 

Staff training/ 
development 

$1 million Workforce of 300 skilled individuals 

Sector & service 
promotion 

$1 million Global market presence, combined revenue of 
over $40 million 

New plant (e.g. 
cranes) 

$1 million Doubling of lifting capacity and more units as 
well 

New or better 
quayside facilities 

$30 million Space for berthing and quayside working, 
displacement of other marine activities 
minimised 

Technical equipment $2 million Capacity to undertake most marine 
construction and surveying operations  

Data acquisition and 
site investigation 

$250,000 Better understanding of site conditions  

Method and 
procedure 
development 

$500,000 Effective and efficient procedures for 
undertaking many tasks 

 
The simple proposition is that investors need less risk and more rewards before they will be 
prepared to invest in the sector.  As with any analysis such a simple summary grossly over 
simplifies the situation.  The key factors worthy of discussion are: 
 

• Who could be investors? 
• What do they need to get out of their investment? 
• What markets are available? 
• What investments are applicable? 

 
What can be done to finance wave energy to the point where it could be viable in the longer 
term? 
 

• Community funding 
• Crowd funding 
• Supply chain investment 
• Investment by high-net-worth 

individuals 
• Technology worker investment 

• Customer investment 
• Utility investment 
• Venture capital investment 
• Business loans 

 

 
 
7.4 Links to other development activities 
As outlined previously, there are a number of market sectors that could have dependency or 
synergistic links with the wave energy sector.  These related sectors might compete with or 
share space interests, skills bases, facility needs, or market opportunities.   
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Some alternative commercial and business sectors where possible mutual interests lie include: 
 

• Offshore wind testing & deployment 
• Ongoing dredging needs in the river estuaries along the coast 
• The Jordan Cove Energy Project, a liquefied natural gas (LNG) terminal in Coos Bay 

and power production, dredging, and energy supply 
• Storm chasers and energy tourism 
• Floating dock and ship maintenance activities beyond local potential 
• The fishing fleet itself 
• Ocean Observatories Initiative, data acquisition, and deployment capacity 

 
The types of linkage that may be associated between wave energy generation and each of these 
markets are outlined below in Table 7.2. 
 
Table 7.2 Synergies between the wave energy sector and other activities in Oregon 

New market 
opportunities 

Comment on possible synergies 

Offshore wind testing & 
deployment 

Sharing of or competition for sea space also needs similar data.  
Possible sharing of workboats, grid connections, and supply chain 
capacity. 

Dredging in river 
estuaries 

Dredge head and pumps could be modularised to fit on to a 
multipurpose installation barge that could also be used for device, 
cable, and mooring installation/recovery. 

Development of an LNG 
terminal in Coos Bay  

Construction work and dredging works could link in with the 
provisions of workboats and a specialised, multifunctional vessel. 

Storm chasers and 
energy tourism 

Discerning eco visitors of the coast may be enticed by the added 
value of coming to see spectacular seas that could also be 
generating carbon-free energy.  Interpretation locations including 
wave site information and associated signage may help to attract 
more tourists and diversify the areas of interest for visitors.  A marine 
energy trail could link Toledo, HMSC, the Oregon Coast Aquarium in 
Newport, Yaquina Head, etc.  

Availability of floating 
dock  

Given the state of quayside facilities in the Newport/Toledo area, a 
floating-dock-type facility may provide optimal capacity for device 
assembly and maintenance.  This could also enhance facilities for 
servicing the existing fishing and other vessels along the coast.  Such 
a dock could work at other locations nearby (Coos Bay to Astoria) 
with suitable weather windows. 

Supporting the fishing 
fleet 

The potential for multifunctional vessels to service the wave, wind, 
and fishing industry is being seriously considered in a number of 
areas around the world.  The fishing sector may provide some of the 
best-informed investors in regard to wave energy devices and 
associated technology. 

Supporting the Ocean 
Observatories Initiative 

Much of the data acquired in the ocean observation programme will 
provide information that will be relevant to the wave sector.  Likewise, 
data gathered for the wave sector may have wider utility.  The 
methods used and developed for and by each sector may also have 
crossover potential. 
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RECOMMENDATIONS: 
 
Establish close working ties with the offshore wind sector. 
 
Support the establishment of a marine energy tourist trail. 
 
Set up a wave energy tourist trail with suitable interpretation, signage, and exhibitions. 
 

Develop conceptual designs for a multifunctional specialised support vessel, a floating-
dock-type maintenance and testing facility, and a multifunctional fishing vessel.  

 
7.5 Cost of energy 
All of the services, facilities, and activities outlined above contribute to the costs required to 
generate a given amount of power.  The supply chain, therefore, not only facilitates the power 
generation business by enabling technologies to be deployed and run effectively, it also has a 
large bearing on the resultant costs and, therefore, the competitiveness of the sector. 
 
The alignment of purpose between the supply chain and the various other players who 
contribute to the cost of energy and the revenue that can be earned by it is important.  A 
contractor or supplier who artificially inflates costs or is not incentivised/driven to find possible 
alternative solutions that can significantly help reduce costs may contribute to the overall 
technology package becoming uncompetitive and ultimately may contribute to reducing their 
own business opportunities.  The supply chain needs to actively help find ways to ensure that 
this sector becomes competitive and local, as well as international, collaboration will be 
important.   
 
Conversely, contractors or suppliers that keep their own costs as low as possible could become 
frustrated when they see other supply chain members over-exploiting opportunities or 
investment partners in the project trying to extract unreasonable value out of the overall 
commercial package.  
 
There is clearly a balance to be struck here.  But one fact remains: at present wave energy has 
not achieved a cost of energy level that makes it competitive in mainstream grid-connected 
energy supply and that some of the investment levels being reached during the R&D stage of 
technology development make the achievement of such a competitive cost less and less likely 
for high investment technologies. 
 
One of the factors that has beset the investment case for the industry over the last few years is 
the model of seeking venture capital investment and the progression of ownership envisaged in 
the technology companies. 
 
In terms of the venture capital investment, it is increasingly apparent that the long-term margins 
within the wave technology sector are unlikely to provide the headroom for the type of investor 
returns being sought.  In addition, the pathway from technology invention to commercialisation 
has proven longer than has often been indicated and this also may not match up with the quick 
returns which underpin the venture capital model. 
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The progression in ownership can be characterised by a technology inventor selling the rights to 
technology development to a team of specialist professionals who then seek to sell the company 
as it nears commercial readiness to a major engineering company, an original equipment 
manufacturer (OEM), who will manufacture large quantities of the machines.   
 
One problem with such a model is that at each transaction the current owner seeks to recover 
any investment and level of risk-related value from the company.  The second problem is that 
the next sale point of the business can start to become the major driver for the decision-making 
and activities of the company rather than the sole focus being upon successful technology 
development.  This later goal may be best served by working at a smaller scale, progressing 
more slowly with more testing, thinking more about installation, removal, and recovery, and 
establishing structural reliability before moving on to generating power from large scale devices. 
 
In relation to technology manufacture, a further factor to consider is that, in all likelihood, once 
the OEM has established a suitable and reliable technology, they will start sub-contracting 
structural parts of the technology for local manufacture and possibly start sourcing key 
technology components from low cost suppliers within the global supply chain (often from Korea, 
China, etc). 
 
This raises a key issue about where the value is generated in the supply chain.  There are 
various points where revenues arise, where intellectual property (IP) is created, and where 
investments can be realised.  These are explored in the table overleaf which looks at the key 
economic value points for the wave energy sector. 
 
Table 7.3  Key value points in the wave energy sector 

Commodity Beneficiary Status Form of value 

Initial IP Inventor Individual or company Equity stake in technology 
Fee for acquired IP 
Royalty on technology sales 

Previously 
established IP 

Technology 
developer 

Employee Prospects for long-term lucrative 
employment 

Newly 
established IP 

Venture capital 
investor 

Individual or company Rapid increase in company value 

 Long-term 
investor 

Individual or company Longer term increase in company 
value 

Future sales 
potential 

Technology 
owner 

Investors in company Value of technology company 
Value of technology sales 

 Service supplier Contractor Profit within fees 
Experience gained 

 Component 
supplier 

Contractor  

Generated 
power 

Project 
developer 

Contractor 
Lease and license 
holder 
Technology purchaser 
Power Purchase 
Agreement holder 

Tariff for energy 
Track record for technology 
Experience gained 
Track record of project delivery 
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Oregon’s contribution to establishing a viable cost for wave energy 
One of the key benefits that can arise from testing devices is to help to drive down the cost of 
energy generated from a given device.  There are many elements that contribute to this cost of 
energy and they are outlined in Figure 7.2. 
 
Figure 7.2 Factors associated with the cost of energy 

 
 
 
Every region of the world has its own unique contribution to make into the overall cost of energy 
model.  In some countries, such as Scotland and the wider UK, energy tariffs have been used to 
provide rich rewards for any wave-generated power.  In other countries, grant support 
mechanisms have been used to reduce the level of up-front technology investment required.  In 
other areas, markets for energy may exist where there are enhanced tariffs or when the 
resources are so prolific that the amount of energy generated over the year is that much greater. 
In terms of Oregon, the observations outlined in Table 7.4 can be made. 

Additional 

support 
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generated 
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Marine support 
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Grid access 
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Generation 

device 
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Technology 
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Planning and 

site access 

Overall project 

management 

Overall cost of 

energy 
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Table 7.4 Areas where Oregon can help reduce the cost of energy to provide 

competitive energy supplies 

Cost of energy 
factor 

Oregon situation Potential to 
influence the cost of 

energy 
Project 
management 

As yet, this is limited, but potential will grow as 
experience grows. 

MODERATE 

Baseline data 
gathering 

The availability of expert survey capacity at HMSC is 
a distinct cost advantage. 

GOOD 

Licensing 
process 

Existing regulatory processes are cumbersome and 
expensive to negotiate. 

POOR 

Site selection The fishing community has a significant potential to 
influence the cost of energy.  Making low-cost 
generation sites available could make a significant 
difference to the viability of development sites. 

POOR GOOD 

Technology 
investment 

There may be a number of high-net-worth individuals 
within Oregon who could contribute to the investment 
portfolio of the sector. 

STRONG 

Cost of device 
manufacture 

A strong engineering base in Portland with support 
from coastal facilities could keep costs of devices 
down. 

STRONG 

Electrical 
connections 

Seabed conditions for making electrical connections 
are good and there are many cables already laid 
underwater in the area. 

GOOD 

Grid access Grid capacity along the coastal strip is excellent with 
local demand capacity available, as well. 

STRONG 

Marine support 
operations 

There is a modest marine operations capacity 
available at present. 

MODERATE 

Operations 
management 

There are good supporting facilities for establishing a 
marine operations base in Newport. 

MODERATE 

Resource levels 
and patterns 

The energy levels in the waves off Oregon are quite 
good; there is reasonable consistency through the 
year and storm events are not too extreme. 

GOOD 

Basic grid tariffs The energy market in Oregon and the wider USA is 
dominated by gas and coal, and there seems little 
prospect of that changing. 

POOR 

Higher value 
energy markets 

Opportunities for off-grid energy supply are very 
limited along the coast since good grid connections 
are already in place. 
 

LIMITED 

Bespoke/ single 
customer 
energy markets 

There are few energy-hungry industries along the 
coast of Oregon; there are some facilities along the 
Columbia River. 

MODERATE 

Alternative uses 
of energy 

The inventiveness of local and wider national industry 
means that there could be a high likelihood of 
technology breakthroughs locally in terms of energy 
storage and energy conversion to other energy 

STRONG 
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carriers. 
 
In terms of the competitive advantages that Oregon has, compared to other parts of the world, it 
is apparent that the areas of technology manufacturing, technology invention, and alternative 
energy use are where Oregon has clear existing advantages over other geographical centres. 
 
It may be appropriate, therefore, to focus activities for PMEC and its supply chain upon areas 
related to these competitive leads.  For example, this could suggest the concept of a technology 
incubator, perhaps involving the showcasing of novel wave-energy-related technologies to a 
regional investor community and committed to driving the cost of energy down to commercially 
competitive levels.   
 
The existing non-grid-connected and future grid-connected test sites at Newport could be ideal 
facilities to support such a business-oriented activity. 
 
Recommendation: 
Oregon’s existing areas of business activity signal that a wave energy technology 
incubator initiative could be a successful adjunct to the PMEC wave test sites.  NNMREC 
could, therefore, play a role in vetting projects for local content, cost reduction initiatives, 
etc. 
 
7.6 International competitiveness & collaboration 
In order for the local supply chain to engage in the wave energy sector, it will need to have a 
clear view of not only the local market opportunities, but also the wider market opportunities 
available.  Table 7.5 below provides a comparative assessment of market opportunities on a 
global basis. 
 
7.7 Risks for PMEC 
The activities undertaken by, at, and around PMEC, as well as the associated customers, their 
contractors, and direct suppliers to PMEC all present a series of risks and opportunities to 
PMEC itself.  These are analysed within the SWOT analysis shown in Figure 7.3.  
 
7.8 Areas where standards should apply 
There are a number of areas where collaboration and working together are going to be critical 
for both wave sector success and PMEC success.  In any such collaboration it is very important 
that there is some level of shared values and objectives involved.  However, there can also be 
occasions where the fundamental objectives of each party are different, yet, through mutual 
understanding of each other’s needs, working together is still achievable. 
 
The situation in Oregon is further influenced by the rural nature of the coastal community and its 
strong and, at times, different values. 
 
One approach could be for NNMREC to establish a set of basic working principles or standards 
which would ask all participants to share in and to have a basket of additional measures that 
could be used on a more ad hoc basis by any and all stakeholders (see Figure 7.4). 
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Table 7.5 Assessment of Oregon’s competitiveness with regard to marine energy 
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Project 
management MODERATE 

- - - - - - - - - - 
Baseline 

GOOD - û  - û  ûû  ûû  û  ûûû  ûû  ûû  
Licensing process 

POOR - - - üü  üü  ü  üü  üü  ü  ü  
Site selection 

Poor Good - ü  - ü  üü  üü  üü  ü  ü  ü  
Technology 
investment Strong - - - û  û  ûûû  ü  û  ûû  ü  
Cost of device 
manufacture Strong  ûûû  - ûû  û  û  û  üü  û  û  
Electrical 
connections Good - - - û  - - - - - - 
Grid access 

Strong - - - ûûû  - - - ü  - - 
Marine support 
operations Moderate ü  - ü  üü  üü  ü  ü  - - ü  
Operations 
management Moderate - - - - - - - - - - 
Resource levels and 
patterns Good - ü  û  û  ûû  û  û  üü  ü  üü  
Basic grid tariffs 

Poor - - - üüü  üüü  üü  ü  - ü  - 
Higher value energy 
markets Limited   - ü  - ü  - - - üüü  ü  - 
Bespoke/ single 
customer energy 
markets 

Moderate - - - - - - - üü  ü  - 

Alternative uses of 
energy Strong - - - üü  - - - üü  - - 

 

Figure 7.3 Key issues in terms of PMEC’s ability to operate 

 

Strengths Weaknesses 
Institutional maturity (OSU, HMSC) 
Institutional mass and diversity 
Based in the best location 
Community support and backing 
Well-networked nationally and internationally 
Foundation of information and understanding 
generated by OWET and OSU research 
programmes 

Academic management strategies 
Uncertain technology market scale and trends 
Lack of supporting energy markets 
Fisheries concerns about future commercial 
expansion 

Opportunities Risks & threats 
Expansion into commercial deployments 
Extension into other marine technology 
markets 
Collaboration in national and international 
network of facilities 
Testing of enabling technologies as well as 
energy convertors 
Mobilising energy and expertise of fishing 
community in leadership role for sector 

Customers not meeting basic standards of 
business ethics 
Sector-wide collapse in confidence 
Competition for funding from other 
sectors/sites 
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Figure 7.4 Elements that could feed into PMEC operating standards  

 
 

Possible basis for a charter of PMEC operating standards  
 
Possible basis for PMEC standards 

• Undertake work safely. 
• Respect the interests of other sea users.  
• Be good neighbours. 
• Be welcoming hosts. 
• Be respected and appreciated by clients. 
• Be sought after for advice and experience. 
• Be considered attractive and competitive in terms of the facilities and services packages 

being offered. 
• Encourage local suppliers to aspire to a similar philosophy and meet highest standards 

of overall quality of service. 
• Ensure that customers using the sites and facilities respect the approach being followed 

and support it through their own approach and actions. 
• Encourage the thorough investigation of wave energy as an energy resource. 
• Be an advocate for more sustainable development and use of energy. 
• Support the sustainable development of the economy in Newport and Toledo, along the 

coast, in Oregon, and across the wider country. 
 
Possible basis for technology developer standards 

• Ensure that technology risks are minimised. 
• Ensure that schedule and cost do not compromise safety and integrity values. 

 
Possible basis for supply chain standards 

• Service based upon quality 
• Commitment to the sector 
• Minimising costs 
• Minimising risks and negative impacts 
• Working with supply chain colleagues 
• Honouring investments and commitments made by others 

 
 
 
 
RECOMMENDATIONS: 
 
Recognise that the effective operation of a facility like PMEC will be greatly enhanced if a 
degree of alignment is achieved over objectives and outcomes. 
 
Recognise the contribution that the centre, the technology developers, the supply chain, 
and the host community have to make to the success of the centre. 
 
Make clear public statements about the standards that are expected and the importance 
of maintaining those standards even when there are distracting pressures. 
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7.9 Key project execution activities 
Within the implementation of any project, there are key activities, approaches, and actions that 
can help to make the difference between success and failure.  These enabling factors can arise 
at all stages in project execution and are listed below in Figure 7.5. 
 
Figure 7.5 Key aspects of the marine energy technology life cycle 

 
 

 
The key performance enabling factors for the wave energy sector throughout this pathway are:  
 

• Basis for design 

• Design gateways 

• 3rd party scrutiny 

• Fabrication management 

• Project management  

• Installation management plan  

• Installation procedures 

• HIRA Operations management  

• Undertake operations  

• Monitor operations  

• Review operations 

 
Any management system created by NNMREC should incorporate these aspects into its 
requirements. 
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7.10 Opportunities for the buyers from local content 
As well as some downside risks from buying local where feasible, there are a series of major 
benefits that can also be sought and exploited.  The key opportunities for buyers from the local 
supply chain are as follows: 
 

• Supply chain shares capital expenditure risk 

• Access to increasingly experienced expertise 

• High availability 

• High motivation 

• Low or no mobilisation costs 

• Enhanced local acceptance 

• Real local benefit 

• Access to existing local knowledge 

• High continuity 

• Long-term relationships possible 

  
 
7.11 Standards for technology developers 
As with the standards discussed above for the supply chain and for PMEC itself, the technology 
developers who use the site and who will be working in Newport, along the coast, and in Oregon 
also need to consider to what standards they will operate.  As discussed previously, there will be 
benefits from establishing a set of agreed shared values.  Beyond that, the key areas where 
standards could best be applied are outlined below: 
 

• Level and security of funding/finance: the amounts of secured funding available to 
the company should be shared with the supply chain. 

• Adherence to laws, regulations, and working practises:  this is the most basic of 
standards, but international companies from different geographical areas will find some 
regulations and practises difficult to understand.  Nevertheless, they must be understood 
and adhered to if the wave energy sector is to have a bright future. 

• Payment of invoices:  it has been described earlier how many, if not most, of the 
companies that will get involved in the sector will be small businesses.  Such companies 
are more vulnerable to cash flow problems and it will be important for developers and 
other clients to ensure payments are rapid and contractual conditions are appropriate. 

• Expertise to supervise and undertake work: experienced contractors often have more 
experience and understanding about work tasks than the buying team.  In some 
complex and risk-prone areas, this can lead to wrong options being taken. 

• Experience to manage subcontracts: this is a skill in itself and may need additional 
requirements to ensure technical understanding or experience. 

 
 
NNMREC should develop a technology developers’ charter, with technology and supply chain 
involvement based upon the values outlined above. 
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7.12 Research opportunities in Oregon 
There have, are, and will be opportunities for research-oriented work streams related to the 
Oregon coastal seas.  In fact, the OWET programme of work completed over the last 5 years or 
so represents one of, if not the best, R&D programmes relating to wave energy anywhere in the 
world.  This programme has already had considerable influences upon the supply chain in 
Oregon. 
 
There is, however, no geographical barrier to where R&D activity can be undertaken and, just as 
some international and non-Oregonian companies and organisations have participated in 
Oregon-based research endeavours, so Oregon-based researchers, both academic and 
commercial have, are, and will undertake work in other states and countries around the world. 
 
Characterising the jobs that could arise within the R&D sector is difficult due to the diversity of 
opportunities that exist and the flexible nature of the market. 
 
It is clear that Newport has global competitive advantages when it comes to R&D due to the 
presence of the Hatfield Marine Science Center, the base for the NOAA Pacific Research Fleet, 
and the presence of the Oregon Coast Aquarium. 
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8 Overview of recommendations 

1 

Consider wave energy in its own right rather than the broader ocean/marine 

energy.  Each aspect of ocean energy - wave, tide, OTEC, biomass, and offshore 

wind - has very different characteristics. 

2 
PMEC’s supply chain strategy needs to embrace the differing perspectives, 

capacity, and aspirations of the different communities of interest. 

3 
Oregon should seek to help initiate and get engaged in a global exchange 

programme for marine energy workers. 

4 

The value of the OWET-led research programme over the last 6-7 years should be 

promoted and lessons passed onto other geographical areas with similar 
interests. 

5 
Any supply chain strategy needs to see technology supply as one part of a much 

wider chain of activities, products, and services. 

6 

Set up a PMEC peer review process to help provide appropriate assurance 

regarding device design, specifications for supporting infrastructure, and 

technology integrity. 

7 
The location and scope of core facilities and any backup, spares, or support 

provisions need to be carefully considered. 

8 
The device testing supply chain should focus upon moderate-sized devices as the 

most likely PMEC clients. 

9 Establish close working ties with the offshore wind sector. 

10 Support the establishment of a marine energy tourist trail. 

11 
Set up a wave energy tourist trail with suitable interpretation, signage, and 

exhibitions. 

12 

Develop conceptual designs for a multifunctional specialised support vessel, a 

floating-dock-type maintenance and testing facility, and a multifunctional fishing 

vessel. 

10 
Oregon’s existing areas of business activity signal that a wave energy technology 

incubator initiative could be a successful adjunct to the PMEC test sites. 

11 
Recognise that the effective operation of a facility like PMEC will be greatly 

enhanced if a degree of alignment is achieved over objectives and outcomes. 

12 
Recognise the contribution that the centre, the technology developers, the supply 
chain, and the host community have to make to the success of the centre. 

13 

Make clear public statements about the standards that are expected and the 

importance of maintaining those standards even when there are distracting 

pressures. 
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Economic development, education and training  

Marine and Environmental Research and Training Station (MERTS)  
MERTS is a "one-stop shopping center" for education in maritime science, coastal resources, 
environmental studies, scientific research training and Industrial and manufacturing 
technologies. Located on South Tongue Point, near the mouth of the Columbia River about four 
mi les east of Astoria, MERTS is growing into the most comprehensive industrial and marine 
technology center in the Pacific Northwest. 
www.clatsopcc.edu 
Clatsop Community College 
1651 Lexington Avenue 
Astoria, OR  97103 
Phone: +1-503-325-0910 
 
Tongue Point Job Corps Center  
Job Corps is a no-cost education and career technical training program administered by the  U.S. 
Department of Labor  that helps young people ages 16 through 24 improve the quality of their 
lives through career technical and academic training.   At Tongue Point Job Corps Center, we 
support the Job Corps program's mission of teaching eligible young people the skills they need to 
become employable and independent and placing them in meaningful jobs or furt her education.  
Tongue Point Job Corps Center is overseen by the San Francisco Regional Office of Job Corps 
and is operated by Management and Training Corporation. Our Center Director is Kim 
Shillinger.  The Tongue Point Job Corps Center is located on the former site of a former navy 
base built in 1939. Our center opened in 1965, one of the first Job Corps centers in the nation. 
www.tonguepoint.jobcorps.gov  
Tongue Point Job Corps Center 
37573 Old Highway 30 
Astoria, OR 97103 
Phone: (503) 325-2131 
 
Economic Development Alliance of Lincoln County  
The Economic Development Alliance of Lincoln County is a nonprofit, public -private partnership 
dedicated to diversifying the Central Coast's economy, and facilitating the creation of quality jobs 
locally. 
www.orcoast.com 
Email:  ecdev@orcoast.com 
Economic Development Alliance 
P.O. Box 716 
Newport, Oregon  
97365 USA  
Tel: +1-541-961-3837 

Rig gers  and Rigging Supplies  

Englund Marine and Industrial Supply Co., Inc.  
880 SE Bay Blvd. 
Newport, OR 97365 
541-265-9275 
Fax 541-265-3515 
newport@englundmarine.com  
www.englundmarine.com  

MEI, LLC  
Machinery moving, rigging, custom manufacturing, metal and plastic fabrication, powder 
coating 
Website:  www.meillc.com  
Email: bill.mcginty@meillc.com  
3474 18th Avenue SE 

http://www.clatsopcc.edu/
http://www.tonguepoint.jobcorps.gov/
http://www.orcoast.com/
mailto:ecdev@orcoast.com
mailto:newport@englundmarine.com
http://www.englundmarine.com/
http://www.meillc.com/


http://www.metrorigging.com/
http://www.morgan-industrial.com/
http://www.wilhelmtruck.com/
http://www.shipyardcc.com/


http://www.jonesstevedoring.com/
http://www.portsamerica.com/
http://www.ssamarine.com/


http://www.foss.com/
http://www.freddevinedivingandsalvage.com/
mailto:Marine.Info@gbrx.com


http://www.knutsontowboat.com/
http://www.sause.com/id33.html
http://www.sause.com/id33.html
http://www.sause.com/
http://www.zidell.com/
http://www.thesextonco.com/
http://ybooi.org/www.facebook.com/thesextonco



