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1 The Emergence of an Industry 

A Success Story 

The growth of the ocean technology industry in Newfoundland and Labrador (NL) since 

its inception in the early 1980s, and particularly in recent years, has been nothing short 

of phenomenal.  

A 2006 report commissioned by the NL Department of Innovation, Trade and Rural 

Development (INTRD)1 indicated that the ocean technology industry in the province has 

grown to encompass 52 companies with annual sales revenues of more than $225 

million. Forty-five percent of revenues are derived from exports.  The industry employs 

some 1,430 people most of whom are specialists in technical fields such as engineering, 

information and communications technology as well as science. The industry spends 

over $15 million annually on research and development or nearly 7 percent of revenues. 

In addition, 11 public sector organizations / institutions conduct research and 

development activities in ocean technology valued at an additional $35 million bringing 

the total value of private and public sector activities in the sector to just over $260 

million. 

The ocean technology sector in NL is one of the fastest growing components of the 

provincial economy. The province is a leader in ocean technology within Canada. 

Globally, many NL companies are well-known for their innovative technology and have 

established strong niche markets.  

The Roots of Success 

So what constitutes the ocean technology sector? According to the INTRD report:  

“the ocean technology sector facilitates the use and monitoring of the ocean and coastal 

resources by developing, producing or adding value to products and services based 

primarily on technological and business  innovation.” 

The ocean technology sector in NL is driven by an industrial cluster located in and 

around St. John’s consisting of three distinct but highly interdependent pillars:  

1. the industry - comprised of companies operating in the sector; 

2. relevant research and educational institutions; and, 

3. Federal and Provincial Government departments / agencies which are active in 

the sector or which foster growth of the sector.  

                                                                 

1  InnovaQuest Inc. and Petra International Ltd. (2006). Industry Sector Data Collection and Analysis for the Ocean Technology 
Sector in Newfoundland and Labrador. 

$225 Million Industry 
Employing 1430 People 

Economic and 
Technological Leader 

Driver - NL Ocean 
Technology Cluster 
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A frequently used analogy is that the three pillars of the cluster are like the three legs of 

a stool, all of which are equally important to maintaining the balance of a healthy and 

growing sector.  Figure 1 below depicts this model of the NL ocean technology cluster. 

Figure 1: Model of the NL Ocean Technology Cluster 

 

The early development of this cluster was largely led by the Provincial and Federal 

governments through the provision of infrastructure plus educational and research 

programs directed primarily at opportunities in offshore oil development. More 

recently, OceansAdvance Inc. was established to ensure that the cluster continues to 

evolve and to build an industry that will create advanced employment opportunities and 

contribute significantly to the province’s economy. 
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“In line with the province's innovation strategy, Innovation Newfoundland and Labrador - A Blueprint for 
Prosperity (2006) government will collaborate with ocean technology stakeholders to identify, stimulate, 
pursue, support and capitalize on opportunities in the long-term that lead to improvements in safety and 

security, quality of life, skills development, economic growth and environmental sustainability. “ 
 

Oceans of Opportunity 2009 
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2 Vision for the Future 

While the ocean technology sector in NL has been highly successful - as evident in the 

data above - OceansAdvance concluded through a series of consultations with its 

constituents, that growth of the cluster can be accelerated.  

OceansAdvance has established a target for the NL ocean technology industry of 

achieving a billion dollars in annual revenues over the next five to ten years. 

This is a four-fold increase.  

Moreover, the ocean technology sector has evolved and matured to a point where it is 

no longer appropriate to expect government to lead future growth as it did in its early 

development.   

Ocean technology companies must assume greater leadership in growing the sector 

based on their knowledge and experience of the marketplace and technology.  

Other keys to accelerating growth were determined to be: 

• a new emphasis on intermediate- to long-term strategic planning which 

identifies i) major directions for growth based on long-term opportunities 

suited to the cluster, ii) critical competencies required to exploit these 

opportunities – particularly in the areas of research and development and 

human resources – and, iii) effective actions to ensure that these requisite 

competencies are attained in a timely manner. 

• a shift in the way members of the cluster think and interact which recognizes 

the evolving, complementary roles of each of its three constituent pillars, 

emphasizes common purpose and cooperative actions built around an 

intermediate- to long-term growth strategy. The three pillars of the cluster 

must work in unison, must develop a common, ambitious agenda for future 

growth and must work effectively together to achieve it.  

OceansAdvance has accordingly spearheaded the development of this cluster-driven 

Strategic Agenda for accelerating the growth of the NL ocean technology industry with 

these objectives. 

This initiative is consistent with the recently released Oceans of Opportunity, a five-year 

$28 million Provincial Government strategy focused on stimulating growth in 

Newfoundland and Labrador’s ocean technology sector. Oceans of Opportunity 

reinforces the role of the cluster and the leadership of industry in setting the direction 

for future development.  

Growth Target: $1 billion 
Annual Revenues by 2015 

Industry Leadership 
Paramount to Future 
Growth 

Complementary with Other 
Strategic Initiatives in 
Ocean Technology 
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This initiative is also congruent and resonant with the new Provincial Research and 

Development Corporation which has identified the ocean technology sector as one of 

two areas of focus for increasing research and development activity.  
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3 Approach: Consultation through Foresight 

It was recognized from the outset that broad engagement of the NL ocean technology 

cluster - companies, research and educational institutions as well as government 

departments and agencies – was essential to the success of the planning process and 

ultimately the strategy itself. OceansAdvance, therefore, embarked on an envisioning 

process intended to explore potential directions for growth and associated means 

through extensive involvement of cluster members. The intent was to draw on the 

collective knowledge and experience of cluster members and to shape a strategy 

consistent with the interests and strengths of the cluster but also stretching its vision. It 

was hoped that such interaction would also promote greater self-awareness and 

interaction among cluster members.  

The envisioning process was loosely based on the very successful Foresight process 

which has been employed in the United Kingdom since 1994 as a means of directing 

innovation in science, engineering and technology to address future economic 

opportunities. Whereas the Foresight process typically takes place over several years 

and involves thousands of people, the envisioning process for the NL ocean technology 

sector was, by necessity, more moderate in scope and time scale.   

This modified Foresight process was conducted in two phases over a period of eighteen 

months.  

The first phase focused on identifying major, long-term market opportunities on which 

the cluster should focus its growth efforts over the next five to ten years and beyond. 

These opportunities were considered in terms of market trends, emerging and potential 

technological innovations as well as existing strengths within the cluster. It also focused 

on identifying new or enhanced technological competencies which will be required in 

order to successfully exploit these opportunities and compete globally. Consultations 

included: 

• A discussion paper on the rationale for developing a cluster-driven strategic 

growth plan, anticipated outcomes and the proposed process which was widely 

distributed within the cluster; 

• An initial plenary session with invited speakers as well as a number of panels 

and break-out groups which reviewed the progress of the cluster, its strengths 

and areas of potential growth within three broad areas of established focus 

and competency: 1) ocean energy, 2) vessel operations and, 3) ocean 

intelligence. 

• Working groups in each of these areas were tasked with identifying 

opportunities for growth and requirements for new or enhanced technological 

competency. Each working group consisted of 10 to 25 people and met at least 

three times. 

Broad Engagement of 
Cluster Essential to Success

Foresight Process to Focus 
Cluster on Long-Term 
Strategic Issues 
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• A validation plenary at which each working group put forward their conclusions 

and recommendations for discussion and adoption.  

The second phase began by exploring how a major expansion of research activities could 

build technological competencies in those areas identified as critical to long-term 

growth and what the focus of such research activities should be. Human resource needs 

and issues were also considered. From these deliberations, options were identified for 

effectively expanding such research activities and for developing a broad base of 

expertise to lead this research. Consideration was also given to viable mechanisms for 

implementing these options. Consultations included: 

• An initial plenary session which summarized results to date and outlined the 

objectives and process for the second phase. 

• Working groups in each of eight areas of required technological competency 

identified from the first phase tasked with detailing research objectives to build 

such competencies. Each group consisted of three to ten people and met a 

minimum of three times and as many as five times. This was followed by 

meetings with working group chairs to integrate and prioritize results. 

• A validation plenary at which each working group presented the results of their 

work for discussion and adoption. 

• A series of three open roundtable discussions on human resource needs, issues 

and options including preparation and presentation of a discussion paper. 

• A series of three open roundtable discussions on options for expanding 

research activities and issues involved. This included preparation and 

presentation of a discussion paper on intellectual property considerations.  

• A validation plenary to present options identified for expanding and directing 

research activities to enable the cluster to exploit growth opportunities and for 

developing a broad base of suitable expertise to lead this research. 

• A series of open roundtable discussions on implementation mechanisms and 

governance models including presentation of a discussion paper. 

• A validation plenary to identify preferred options for implementing the 

strategy. 

Over 100 people representing more than 75 percent of companies and organizations in 

the NL ocean technology cluster participated in the Foresight strategic planning process. 

Large Majority of Cluster 
Represented 



Outward Bound 2015 - A Strategic Agenda for Accelerating Growth of the Ocean Technology Sector in NL 
 

  11

4 Strategic Framework 

Figure 2 below provides a graphical representation of the major elements of the 

strategy emerging from consultations among cluster members through the Foresight 

process.  

Figure 2: Summary of Ocean Technology Cluster Foresight Results 
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darkness of the Arctic present special challenges that will require 

technologically innovative solutions. Such solutions will also find application in 

other remote and harsh ocean areas in the search for energy and other 

resources. It also recognizes the potential for developing ocean renewable 

energy and methane hydrate resources as well as for producing hydrogen to 

facilitate such development.   

• Next Generation Intelligent Ship recognizes that marine operations present a 

large and growing market for technologies aimed at reducing costs, improving 

performance and functionality, as well as ensuring safety and environmental 

compliance. The opening of the Arctic to vessel traffic will also present special 

technological challenges and innovation opportunities. The intent is to leap 

ahead of global competition by focusing on lucrative niches and in particular, 

development of ‘intelligent’ information systems for efficiently monitoring and 

controlling vessel operations.  

• Ocean Intelligence refers to the monitoring, collection, analysis and 

dissemination of a wide variety of information about the ocean environment 

and activities which take place in and on the ocean. It is becoming increasingly 

more important, driven by scientific inquiry as well as the needs of commerce, 

the military and others. Growing demand for greater spatial coverage, for more 

detailed data on a wider range of parameters and for the ability to extract key 

information in a timely manner require ongoing technological innovation. The 

opening of the Arctic again presents special technological challenges and 

innovation opportunities. 

All of these market thrusts overlap to some degree.  

In order to successfully exploit these markets, it has been judged that the cluster must 

strengthen or build competencies in eight key technological areas listed below.  There is 

not a one-to-one relationship between specific technological competency groupings and 

market thrusts – most competency areas have application to multiple market thrusts. 

• Autonomous Systems, Intelligent Systems, Robotics encompasses 

technologies which enable remote operation of systems with differing levels of 

human control or intervention.   

• Microsystems refers to the design and manufacture of very small machines and 

sensors at the micro-scale. Nanotechnologies refers to the materials or devices 

at a molecular scale – often with unusual properties and applications. 

• Information Systems encompasses a wide field of interrelated technologies 

involved in remote sensing, communications as well as data storage, processing 

and analysis. It includes acoustics, optics as well as electro-magnetics, e.g. radio 

/ satellite communications and radar.  

Key Technological 
Competencies Required 
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• Vessel / Platform Engineering focuses on specialized engineering requirements 

and potential new technologies for building vessels and platforms able to 

operate reliably in remote and harsh climates.  

• Risk Management, Loss Control refers to a structured approach to managing 

uncertainty related to a threat or a sequence of human activities. It includes 

risk assessment, strategies to manage risk and techniques for mitigation of risk.  

• Environmental Science encompasses scientific research and the need for 

information associated with the oceans, ecosystems as well as various 

processes involved. It is also concerned with potential impacts on ocean and 

coastal environments from human activity and how to avoid or mitigate them.   

• Remote Power Supply focuses on the challenge of accessing power in remote 

areas for instrumentation, communications and industrial activities where 

there is no established energy distribution system. One aspect is concerned 

with reducing power requirements while another focuses on capturing energy 

from local sources. 

• ‘Convertible’ Energy Systems focuses on how to get energy produced at 

remote locations to market when normal means, e.g. power grids, pipelines, 

are not feasible.  

Competencies reside primarily in the knowledge and experience of people and, in this 

instance, particularly researchers in industry, academia and institutions. The strategy 

proposes actions that address three key issues in formulating effective long-term 

actions to build these technological competencies. 

• How to develop, attract and retain expertise within these areas of 

competency. This applies to recruitment of students into suitable research 

oriented graduate programs as well as recruitment of leading researchers into 

academic faculty, research institutions research and industry.  

• How to expand and direct research activities in these areas of competency 

leading to the creation of innovative technologies and new intellectual 

property. Potential components include establishment of teams which will 

conduct long-term research focused on advancing technologies as well as 

research projects / programs with specific objectives and.  

• How to provide effective governance which will ensure that actions achieve 

the intended results. This includes securing adequate long-term funds to 

support actions and providing technical and managerial oversight.  

The strategy embodies three imperatives: 1) that actions strengthen cooperation among 

all three pillars of the cluster, 2) that industry plays a leadership role in governance, and, 

3) that actions reflect a long-tern, sustainable vision. 

It is also recognized that other actions of a tactical nature listed below but not included 

in the strategy will be important to accelerating the growth of the cluster.  

Building Technological 
Competencies 
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• Funding - At the strategic level, funds are required for expansion of research 

and development activities, development / recruitment of researchers and 

provision of research infrastructure for both institutions and industry. There is 

also a need for funds which support the ongoing needs of business which 

recognize risk and potential rewards of research and innovation, avoid 

patchwork programs and are comprehensive, flexible and long-term. 

• Business - Business skills and entrepreneurship are essential to the 

development and growth of the cluster and it is important to ensure that 

business competencies are strong. It is also important that ocean technology 

companies are provided with effective supports to grow their business and 

compete in global markets. 

• Public Vision – Policies and programs of government at all levels need to 

support the growth of the sector.   

• Cluster Evolution – The evolution advancement of the cluster achieved through 

this Foresight strategic planning process must be continued through ongoing 

further engagement. 
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5 Market Thrusts 

The cluster has identified three major areas of market opportunity which are anticipated 

to emerge and grow over the next five to ten years and beyond.  These are 

complementary to existing market strengths but also expand the focus and capacity of 

the cluster.  The aim is to make NL a leader in each of these market thrusts. 

5.1 Arctic / Remote Energy 

Global energy demand is rapidly growing, driven by population growth, industrialization, 

affluence and emerging economies such as India and China. The rate of increase in 

demand for energy is outpacing the rate at which new supplies are being brought into 

production.  

Oil and Gas 

Demand for fossil fuels is not anticipated to ease in the foreseeable future. Existing low-

cost conventional oil and gas fields are rapidly being depleted with the result that 

producers have to rely more on foreign suppliers with their inherent risk and 

unconventional sources such as tar sands and oil shales. It is also pushing exploration for 

new reserves into increasingly remote and often harsh frontier areas such as offshore 

deep water.  The Arctic is estimated to contain up to 20 percent of the earth’s oil and 

gas reserves and is expected to become a major focus for exploration and development 

especially as the Arctic climate moderates and its ice cap recedes due to global 

warming.  

The development of oil and gas in the Arctic will present a number of significant 

technological challenges stemming from the remote location, harsh environment and 

extended darkness during winter months. Many of the challenges are similar in other 

frontier areas around the world which represent collateral opportunities. 

• Providing support services, including energy, communications, equipment and 

supplies, over long distances and in harsh weather without existing 

infrastructure.    

• Attracting people to work in these areas. Such development will consequently 

rely heavily on:  

 systems that are remotely controlled from far away; 

 automated systems able to perform repeated functions reliably; 

 ‘intelligent’ systems able to perform functions and make decisions based 

on a consideration of available information; and, 

 robotic equipment able to physically effect actions with direction from 

remote operators or automated / intelligent systems. 

• Dealing with emergencies such as accidents and oil spills. 

Strategic Agenda is Market 
Driver 

Arctic will be Major New 
Frontier for Oil and Gas 
Exploration/Development 

Challenges of Arctic / 
Remote Areas Require 
Technological Innovation 



Outward Bound 2015 - A Strategic Agenda for Accelerating Growth of the Ocean Technology Sector in NL 
 

  16

• Storing and transporting energy to market. 

• Ensuring the reliability of systems and structures and providing maintenance. 

• Reducing commercial risk and improving cost efficiency of exploration and 

production. 

• Minimizing the environmental ‘footprint’. 

• Coping with climate change, e.g. loss of permafrost and rising sea levels. 

• Reducing elevated commercial risk. 

Emphasis is already being placed on developing ‘sub-sea’ systems for production from 

deep water wells. Such systems placed on or under the seabed reduce costly space 

requirements on platforms and are protected from harsh environmental conditions at 

the surface. Sub-sea systems rely on a high degree of automation or remote control 

from surface installations. They may find application in the Arctic and other 

environments. Sub-sea systems, however, present their own challenges in terms of 

reliability, maintenance, power supply, and communications.  

While development of natural gas reservoirs has largely depended on building costly 

pipelines to markets, technical advances in transporting natural gas by ship in bulk or 

even in containers may enable remote reserves to be economically brought online. Gas 

reservoirs off Labrador which had been too difficult or uneconomic to develop may 

become more viable with higher prices and such new technology. One vision is to 

eventually be able to transport natural gas from the well site to end users anywhere in 

the world in a form which can be used directly in much the same way as containerized 

goods are now distributed from manufacturers to retailers and consumers.  

Ocean Renewable Energy 

Climate change, with its potential adverse consequences stemming largely from burning 

fossil fuels, is driving development of alternative sources of energy. These include 

renewables such as wind and biofuels as well as non-renewable but less-polluting 

energy forms such as natural gas. Ocean renewable energy sources include tidal, wave, 

current and offshore wind power. Viable technologies for harnessing these are, for the 

most part, still in the early stages of development with most work taking place in Europe 

and the US. Canada has huge untapped ocean renewable energy resources, mostly 

along the east coast where they present special challenges posed by the isolated and 

often harsh environment. While current development in Canada is undermined by our 

abundance of conventional energy, ocean energy presents a major future energy supply 

and argues for research now into viable development technologies. Key technology 

challenges and opportunities include efficient energy conversion systems, reliability / 

maintenance of systems and structures as well as storing and / or transporting energy to 

market. 

Wave, Tidal, Current, 
Energy: Medium-Term 
Potential 
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While current efforts are focused on near-shore applications, development will 

eventually move further offshore and will face new challenges similar to those identified 

for oil and gas development in the Arctic and other remote, harsh environments.  

Other 

Solid or gelatinous methane hydrate deposits which are found on the ocean floor in the 

Arctic and around the world present a potentially huge new source of energy. As yet, 

however, there is little information on the extent and distribution of the resource. 

Development will require new technologies for mining and handling the raw material 

and extracting useful, economic fuels. 

Hydrogen is a very attractive fuel as it burns or reacts with oxygen in a fuel cell very 

efficiently and without release of greenhouse gases or other pollutants. It does not exist 

naturally on its own, however, and must be produced from organic compounds such as 

methane or by the electrolysis of water through the addition of energy. It is, therefore, 

not a true energy source but rather a medium for storing and transporting energy to 

market. Energy from remote and harsh areas which might be difficult to get to market in 

their natural state, e.g. oil, methane hydrates, electricity from wind, wave, tidal sites, 

could conceivably be transformed into hydrogen and shipped directly to market. The 

commercial viability of such a scheme will in large part depend on developing cost 

effective, safe technologies for hydrogen storage and handling.  
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5.2 Next Generation Intelligent Ship 

Marine operations encompass a wide variety of activities. Major components of this 

market and the factors which drive them are depicted in Table 1 below.     

 

Table 1: Marine Operations Markets and Drivers 

Market Segments 

Drivers 
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Population growth, trade globalization, the rise of economies and 
markets in developing countries. ●   ●  ● 
Commercial competition / profitability – rising costs for fuel, difficulty 
in attracting skilled crew. ● ●  ●  ● 
Population growth, changing demographics, increasing disposable 
income, more leisure time.  ● ●    
Safety, security, pollution control: IMO* (primary) and individual 
maritime states (incremental). ● ●  ●  ● 

National defense, sovereignty, terrorism threats.    ● ●  
Increasing importance of ocean resource development, opening of 
Arctic to vessel traffic.       ● 

* IMO refers to the International Maritime Organization, an international body under the United Nations which establishes international 
conventions for safety, security and pollution control pertaining to vessel operations which are adopted and enforced by individual member 
states. Safety of Life at Sea (SOLAS) is arguably the most significant of these conventions. 

 

The factors driving the vessel operations market are anticipated to have a number of 

important impacts over the intermediate- to long-term which apply to specific individual 

components as depicted in Table 2 below. Technological innovation is the key to being a 

market leader in this sector. The intent is for the NL ocean technology cluster to leap 

ahead of global competition by focusing on lucrative niches and in particular the field of 

‘intelligent’ information systems for efficiently monitoring and controlling vessel 

operations. 

Focus on ‘Intelligent’ 
Information Systems for 
Vessels  
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Table 2: Impacts of Drivers on Individual Vessel Operations Market Components 

Market Segments 

Driver Impacts on Markets 
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Focus on improving operational efficiency: ● ●  ●  ● 
• Reducing crew – multi-tasking (higher skills), more centralized 

command / control onboard and ashore. ● ●    ● 

• Reducing energy usage / cost. ● ●    ● 
• Enhanced cargo / passenger handling - reduced port time ● ●  ●   

Safety, security and pollution control (costs): ● ●  ●  ● 
• Innovation / adoption generally limited to IMO / maritime state 

regulatory process.  ● ●  ●  ● 

• Increasing emphasis on emissions reductions. ● ●  ●  ● 
• Increasing emphasis on detecting / dealing with threats and at 

greater distances. ● ●  ● ● ● 

More luxurious, sophisticated and unique “gadgets”.  ● ●    
Connectivity with communications / information systems. ● ● ● ● ● ● 
 

Improvements to operational efficiency result in reduced costs or increased revenues 

through better utilization of assets. There are a number of areas in which such 

improvements are contemplated based largely on the availability of enabling 

technologies. 

• Reducing crew. Reductions in manpower will mean that fewer people will be 

responsible for operating and maintaining vessels. The situation is made more 

onerous by continually increasing demands for cost efficiency and compliance 

with regulations regarding safety, security and pollution control. Remaining 

crew members will have to be highly skilled and able to manage multiple ship 

systems. This will require: 

 Enhanced sensors and monitoring and systems. 

 Intelligent software able to integrate and analyze large data flows from 

multiple sources, identify important trends and events and take 

appropriate actions. 

 Greater use of autonomous and robotic systems. 
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 Improved human / machine interface. 

 More centralization of fleet decision-making ashore. 

 Fail-safe, high-capacity shipboard / ship-to-shore communications. 

 Enhanced reliability, redundancy. 

 Standardization of equipment to enable crews to move from ship to ship. 

 ‘Black box’ devices that can be readily reprogrammed to perform/conduct 

multiple functions thereby reducing complexity of systems and improving 

reliability and maintenance 

• Reducing energy usage / cost: 

 Greater use of ‘weather routing’ to take advantage of weather to reduce 

both transit time and energy consumption supported by access to 

comprehensive environmental data in real-time.  

 Propulsion system improvements aimed at raising the energy efficiency of 

engines and reducing energy losses through better propellers.  

 Improvements in hull / superstructure design which will reduce energy 

requirements such as the use of lighter materials and designs which reduce 

drag.  

 Use of more efficient alternative fuels and ability to use multiple fuels 

interchangeably depending on availability and price. 

 Development multi-modal power systems able to utilize solar and wind 

energy. 

• Reducing port time through new systems which: 

 improve efficiency of passenger and cargo handling especially loading and 

unloading; 

 quickly and effectively detect illegal or dangerous cargoes; 

 efficiently deal with port-related regulatory requirements; and, 

 improve cargo and passenger tracking. 

Safety, security and pollution control measures are for the most part driven by 

regulatory (IMO) requirements. The focus is on technologies that will reduce the risks 

and costs involved. Areas of technological focus include: 

• early detection of security threats before they become a problem including 

illegal or dangerous cargoes as well as pirates and terrorists using onboard 

sensors and remote sensing systems; 

• improvements in power plant design and performance to reduce emissions of 

pollutants. 
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The ‘opening’ of the Arctic to increasing vessel traffic and exploration / production 

platforms in this remote, harsh environment will bring other technological challenges 

including: 

• emergency response and evacuation as well as oil spill detection and 

management in ice infested waters and in periods of extended darkness at long 

distances from existing response infrastructure; 

• meeting zero-tolerance requirements regarding pollution, oil and chemical 

spills in deference to the Arctic’s sensitive environment; 

• access to maintenance, communications and other support services at long 

distances; and, 

• design and construction of vessels for survivability. 

Future vessel operations will depend heavily on obtaining information at sea and 

transmitting information to shore. This in turn will demand expanded satellite 

communications bandwidth and lower charges to facilitate more applications and 

broader usage. Alternative technologies may be required in the Arctic where the low 

azimuth of satellites can impede effective communications.  

5.3 Ocean Intelligence 

Ocean intelligence refers to the monitoring, collection, analysis and dissemination of a 

wide variety of information about the ocean environment and activities which take 

place in and on the ocean. The drivers of ocean intelligence markets and technological 

innovation are differentiated by research activities and marine operations activities - 

both of which are considered aspects of ocean observing - as well as surveillance of 

human activities.  

Research 

In recent years, there has been growing public concern over environmental issues in the 

oceans such as climate change, extreme weather, sea rise, pollution and associated risks 

as well as declining fish stocks and endangered species. There are large gaps in our 

knowledge about the underlying nature of these issues and how to effectively deal with 

them. Numerous regional and global ocean observing systems have emerged to conduct 

research into these issues. The North Atlantic and the Arctic are critical to large-scale 

regional and global research but are not presently covered by ocean observing systems. 

There is an urgent need for baseline information and long-term oceans monitoring to 

support research into these and other issues affecting the oceans surrounding Canada. 

The opening of the Arctic to resource development and international marine 

transportation spurred by climate change underscores this urgency. Regional issues 

include ecosystem management, species protection and fisheries conservation. 

International issues include management of living resources, ocean health, and climate 

change. 

Focus on Innovative 
Information Technologies 
for Research, Operations, 
Surveillance
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Under the United Nations Convention on Law of the Sea (UNCLOS), Canada stands to 

gain economic control of resources in an area roughly equivalent to the Prairie 

Provinces, mostly on the east coast and in the Arctic. If Canada’s claim is upheld, 

research will be required to identify and delineate resources and to protect ecosystems. 

Marine Operations 

International shipping has grown rapidly in recent years spurred by population growth, 

trade internationalization and rising economies such as India and China which are highly 

dependent on imports and exports. Rising congestion of vessel traffic in ports and 

shipping lanes demands better information to ensure safety and efficient flow.  

Technologies are required to monitor environmental conditions and human activities 

and integrate the data into value-added information products dealing with increasing 

vessel traffic, multiple marine usages, risk of accidents and consequences such as loss of 

life, property and pollution. 

The ‘opening’ of the Arctic to regular vessel traffic will also create new demands for 

information to ensure the safety of navigation. Extensive and improved navigational 

charts and hydrographic surveys will be required as there are huge gaps in coverage and 

those charts that do exist are often old and inaccurate. Supporting infrastructure such as 

aids to navigation and real-time weather data will also be required. 

Surveillance 

Canada’s enormous, mostly uninhabited, coastline presents huge challenges ensuring 

security and protection of marine resources. Key issues include terrorist threats, 

smuggling of illegal drugs and people, ocean discharge of pollutants and fisheries 

management. The ‘opening’ of the Arctic will significantly exacerbate the challenges as 

the area becomes more accessible but without the infrastructure needed to provide 

surveillance for safety and security. There is a growing requirement in Canada for cost 

effective solutions for patrolling its huge remote coastline - especially in the Arctic – as 

well as collecting, assessing and disseminating relevant information.  

Security driven surveillance is emphasizing the identification of targets of concern at 

increasingly further distances and on ensuring ‘chain of custody’ in monitoring targets. 

Emphasis is also being placed on the ability to remotely scan large volumes of cargo and 

accurately detect illegal, dangerous or threatening items. Such items may present 

threats in terms of the environment such as invasive species, or public health such as 

toxic substances, or public safety.  
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Areas for Technological Innovation 

Areas of technological innovation with potential application to the requirements 

outlined above include: 

• autonomous / robotic vehicles and platforms for sensors used in research and 

in surveillance such as Remotely Operated Vehicles (ROVs), Autonomous 

Underwater Vehicles (AUV’s) for under-water / under-ice operations; 

Unmanned Aerial Vehicles (UAV’s) for above-water operations which require 

limited infrastructure and support services; 

• enhanced sensors and intelligent systems able to differentiate targets on the 

basis of subtle differences in their distinctiveness, e.g. differentiation of species 

for fish stock location and quantification;  detecting hidden cargos e.g. invasive 

species, public health threats, terrorist threats, drugs; 

• software able to integrating vast quantities of data from multiple sources, 

analyzing and distributing results or data products in near real-time; 

• microsystems to reduce the size, power consumption of remote observing / 

surveillance systems; 

• modular and multifunctional programmable systems to reduce size, complexity 

and improve reliability; 

• acoustic technologies for high speed data transfer and remote control 

underwater; 

• enhanced satellite communications for high speed data transfer above water; 

and, 

• geo-referencing (GPS, Galileo, GLONASS) of sensor information. 
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6 Key Technological Competencies 

The needs and opportunities associated with each of the market thrusts will require 

innovative technological solutions. The technologies which will be required are 

numerous, span a range of fields and are interrelated in many aspects. 

In order to successfully compete in these markets, therefore, the cluster must not only 

have capacity or competencies in all of these fields but must also be a leading innovator. 

Eight areas of required competency have been identified as underpinning the success of 

this strategy. 

Autonomous Systems, Intelligent Systems, Robotics is concerned with the remote 

operation of all types of systems – for example, in the Arctic or at sea or in the air – 

with differing levels of human control or intervention.  This includes autonomous 

systems able to act on their own in accordance with pre-programmed instructions 

and parameters, intelligent systems able to make decisions and take actions based 

on available information and robotics able to perform physical actions remote 

control using mechanical and electrical devices. These technologies offer the ability 

to operate in environments and circumstances where it is not feasible or cost 

effective to use people. 

Nanotechnologies and Microsystems. Nanotechnology refers to a relatively new 

field of applied science which practically speaking involves developing materials or 

devices at a molecular scale. It is an extremely diverse and multidisciplinary field. 

Some areas of research and application of relevance include reduction of energy 

consumption, increasing the efficiency of energy production, use of more 

environmentally friendly energy systems, recycling of batteries, memory storage, 

novel semiconductor devices e.g. microscopic transducers, novel optoelectronic 

devices, displays and quantum computers. The field of Microsystems encompasses 

small machines and sensors at the micro-scale which are used in applications where 

size and energy consumption are critical concerns. 
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Information Systems encompasses a very wide field of technologies. It includes 

acquisition of data through various types of sensors, various communications 

technologies used to transmit data, data storage, processing and analysis as well as 

the human / machine interface. It covers such fields as acoustics, optics, electro-

magnetics e.g. radio / satellite communications, radar, computer systems and 

software design. Its applications are even broader ranging from detection of targets 

to climate and weather modelling to ships operations. 

Vessel / Platform Engineering focuses on enhanced engineering, design and 

potential new technologies for building platforms able to operate reliably in 

increasingly remote and harsh climates. Applications include oil and gas platforms as 

well as vessels in the Arctic, platforms for coastal ocean energy e.g. tidal, wave, wind 

platforms, subsea structures for oil and gas development as well as autonomous 

underwater vehicles for ocean observing and surveillance.  

Risk Management, Loss Control involves managing uncertainty related to a threat 

or a sequence of human activities using a structured approach. It includes risk 

assessment, strategies development to manage risk and mitigation of risk using 

managerial resources. Risk assessment and loss control in the Arctic and other 

remote, harsh environments present particular challenges in acquiring data and 

building reliable models for effective risk management and loss control. 

Environmental Science is a broad area. It encompasses scientific research and the 

need for information associated with the oceans, ecosystems as well as various 

processes involved including climate change. It also includes potential impacts on 

ocean and coastal environments from human activity and how to avoid or mitigate 

them – particularly remote and harsh environments. It is a key aspect of ocean 

observing and important in planning for development and operations in the Arctic 

and other remote, harsh areas. As these areas are so vast and inaccessible, new 

approaches and associated technologies are required for collecting and assessing 

information and for planning mitigation, response and remediation.   

Remote Power Supply involves generating or accessing power for instrumentation, 

communications and industrial activities has been a major challenge in remote areas 

such as the Arctic. One approach to addressing this challenge is to develop 

technologies which will reduce power requirements while another focus is on 

technologies that can provide energy from local sources e.g. tides, waves, thermal 

gradients. 
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“Convertible” Energy Systems seek to develop new means of transforming energy 

to allow economical delivery. While remote regions such as the Arctic present good 

prospects for a variety of forms of energy production ranging from oil and gas to 

renewables such as tides, waves and winds, these present numerous challenges in 

getting the energy efficiently to market. It is not feasible in most remote areas, for 

example, to connect remote renewable energy sites to existing power grids. Natural 

gas tends to be transported from well to market via pipeline where possible but in 

the North or other remote sites this may not be practical. Alternative methods are 

needed to economically bring such energy resources to market. One approach may 

be to convert one form of energy to another, e.g. hydrogen, which can be more 

easily handled, transported and even distributed.  

Competencies reside primarily in the knowledge and experience of people and, in this 

instance, particularly researchers in industry, academia and institutions.  

It is useful to differentiate competencies in terms of strategic technologies and in 

applied technologies. The growth of the NL ocean technology cluster to date has largely 

been an outcome of applied research and development led by companies with support 

from academia, governments and institutions. Strategic technologies underlying these 

advances have been largely borrowed from elsewhere. Strategic technologies arise from 

strategic research. Strategic research is focused on developing innovative, enabling 

technologies which can be subsequently used in a range of applications. There has not 

been a strong focus on strategic research within the NL ocean technology cluster.  

Leading nations in the ocean technology sector such as Norway and the United States 

have a strong focus on strategic research balanced with fundamental research relevant 

to the sector. The strategic technologies emerging from such research give companies in 

those countries a powerful competitive edge in developing new applications and 

exploiting new markets. Much of this strategic research takes place through 

collaborations among institutions and companies which ensure that the appropriate 

technical knowledge and business knowledge come to bear.  

While the cluster has varying degrees of applied technology capacity in the fields 

identified above, it has very limited strategic technology capacity which has limited 

opportunities for research collaborations between ocean technology companies and 

research institutions in NL. 

Actions are required, therefore, to build or strengthen strategic technology capacity in 

these competency areas. This is the fundamental issue underpinning the ability of the 

cluster to accelerate growth and achieve its target.  

There are two fundamental aspects to building these strategic technology 

competencies: 

A Change from Applied 
R&D to Strategic R&D 
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1. Developing, attracting and retaining expertise within these areas of 

competency. This applies to recruitment of students into suitable research-

oriented graduate programs as well as recruitment of leading researchers into 

academic faculty, research institutions and industry.  

2. Expanding research activities encompassed by the scope of these competency 

areas and which will lead to leading innovative strategic technologies.  

These two action areas are not independent. An expansion of focused research activities 

supported by appropriate facilities, equipment and funding will provide an incentive in 

developing, attracting and retaining expertise. Conversely, increasing expertise in these 

competency areas will enable an expansion of research activities. Actions are therefore 

required in both areas which form a holistic approach to building required strategic 

technology competencies.  

In order to help formulate actions, each of the areas of strategic technological 

competency have been broken out into a number of component areas to help focus 

strategic research activities and understand the disciplines, knowledge and skills 

involved.  These descriptions have been framed in terms of research objectives. 

Autonomous Systems, Intelligent Systems, Robotics  

Research and develop technologies to achieve fully autonomous operation 
through 'intelligent' adaptive systems. 

Intelligent Systems 

Research and develop enhanced underwater communications bandwidth and 
range. 

Communications 

Research and develop technologies for enhancing wide area / near area sub-sea 
navigation / positioning, particularly in the Arctic. 

Navigation 
 

Research and develop intelligent sensors able to support 'mission' objectives and 
on-board decision-making (signal interpretation). 

Sensors 
 

Research and develop technologies for powering and re-fuelling sea platforms / 
vehicles, and improve power management to extend operational functionality and 
mission duration. 

Power Systems 
 

Nanotechnologies and Microsystems 
 

Research and develop micro and miniature scale devices for application in 
advanced sensors and systems suitable for use in autonomous and remotely 
controlled vehicles and for remote data acquisition.  

Micromachines 
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Research and develop nano and micro scale materials coatings having physical 
properties that permit their use in the measurement of the properties of media in 
contact with the coating.  Research and develop nano and micro scale materials 
coatings having physical properties that inhibit surface deterioration, corrosion or 
fouling in a marine environment.   

Coatings 

Research and develop nano and micro scale materials having physical 3D 
structural properties that permit their use in energy storage, optical processing, 
electromagnetic applications and sensors.   

Materials  

Information Systems 
 

Research and develop new, and enhance existing, technology able to expand the 
scope of information available for detecting unknown objects and measure 
physical parameters with enhanced bandwidth, power efficiency and controls that 
can operate in harsh environments 

Sensor Technology 

Research and develop technologies for the integration of diverse data and the 
identification of issues of importance, as well as to present information to 
operators in a timely manner which enables intelligent / intuitive decision-making 

Data Presentation  and 
Interpretation 
 

Research and develop technologies for increasing or optimising data transmission 
rates, including data management, bandwidth improvements and materials. 

Communications 

Research and develop new means of managing large data sets and methods of 
presenting data to improve the ability to discriminate small or subtle features in 
large data sets.  

Computing Science and 
Data Presentation 

Vessel / Platform Engineering 
 

Research and develop technologies for designing and building (surface and sub-
sea) oil and gas exploration and production systems able to operate in the Arctic / 
North on a year-round basis, as well as in other harsh environments. 

Vessel / Platform Design 

Research and develop transportation and support systems for operation in the 
Arctic and other harsh environments (for example, for oil and gas, people and 
goods) including navigation, monitoring, detection and mitigation. 

Transportation Systems 

Research, develop, design and analyse materials and structures that will be used 
for vessel and platform construction and operations in cold-temperature 
environments, such as the Arctic. 

Structures And Materials 

Research and develop technologies for responding to emergencies in the Arctic 
and other remote environments, including personnel and environmental. 

Emergency Response 
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Risk Management / Loss Control 
 

Research and develop innovative technologies (such as automation, remote 
sensing and remote operations) to improve the acquisition of data / information 
to accurately predict and quantify risks in Arctic / harsh / remote operating 
environments. 

Quantifying Risks 

Research and develop innovative technologies (such as automation, remote 
sensing and remote operations) to understand, monitor and overcome / mitigate 
human performance risk in the Arctic / remote environments. 

Human Performance Risk 

Research and develop innovative technologies (such as automation, remote 
sensing and remote operations) to understand, monitor and overcome / mitigate 
equipment systems / infrastructure performance risk in the Arctic / remote 
environments. 

Equipment and Systems 
Performance Risk 

Research and develop innovative technologies for effectively responding to 
emergency incidents or events in the Arctic / remote areas. 

Response Technologies 

Research and develop technologies for effectively remediating / restoring 
environmental and other degradation from unforeseen / unplanned incidents in 
the Arctic / remote areas. 

Remediation 
Technologies 

Environmental Science 
 

Research and develop sensors and sensor platforms able to collect large volumes 
of  environmental and biological data over large areas in the Arctic, remote and 
harsh /  frontier environments, new technologies to measure, biological, chemical 
& physical  features and associated deployment opportunities 

Environmental Data  
Collection and Monitoring 

Research and develop regional and local oceanic / atmospheric models and 
forecasting – ecological / biological models, human impacts and forecasting. 

Environmental Modelling 

Research and develop technologies able to monitor, identify, predict, contain, 
mitigate and remediate environmental impacts of harmful human and natural 
activities in the Arctic, remote and harsh / frontier areas. 

Environmental 
Conservation and 
Protection 

Research and develop new technologies to develop and support sustainable 
marine habitats, aquaculture and fisheries in cold, coastal environments. 

Sustainable Fisheries and 
Aquaculture 

Remote Power Supply 
 

Research and develop in-situ fluid flow / motion energy generation systems for 
low-power electrical applications in remote / harsh environments. 

Energy Generation 

Research and develop small-scale, long-duration, economical and low 
environmental impact energy generation / conversion technologies for low-power 
applications in remote / harsh environments, e.g. micro-nuclear, fuel cells and 
internal combustion. 

Energy Conversion 
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Research and develop high-density and rechargeable energy storage technologies 
that work in cold climates. 

Energy Storage 
 

Research and develop situation-aware, autonomous and intelligent energy 
management systems for reducing energy demand and increasing system load 
efficiency. 

Energy Management 
 

Convertible Energy 
 

Research and develop safe, environmentally sustainable and cost-effective 
technologies to store, convert and transport natural gas and gas hydrates in the 
Arctic and other harsh, cold environments. 

Natural Gas 

Research and develop ocean renewable energy, including coastal, wind, wave, 
tidal and current, in remote / northern regions and the use of hydrogen as an 
energy storage / transportation medium. 

Renewable Energy 

Research and develop supporting knowledge and technologies for safe and 
environmentally sustainable energy development operations in arctic / remote 
environments, including logistics, materials and human factors. 

Ancillary Support Systems 
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7 Strategic Actions 

A number of major actions are proposed with the aim of building strategic technology 

competencies as discussed in the previous section. These actions are described under the 

following headings and focus on expanding strategic research as well as building the 

specialized human resources to effectively perform this research.  

• Themed Research Teams 

• Directed Research Program  

• Graduate Sponsorship Program 

• Researcher Recruitment Program 

• Ocean Technology Innovation Park 

• Advanced Design Program 

 

 

7.1 Themed Research Teams 

Concept 

The Themed Research Teams would initially consist of clusters of academic, institutional 

and industry researchers dedicated to conducting medium- to long-term, strategic 

research and development projects within specific themes. Each Team would be focused 

on generating new technologies and associated intellectual property that would serve as 

the foundation for subsequent applied research aimed at generating new products and 

services. Each theme would have a separate, dedicated research group. The Teams 

would be ‘permanent’ with long-term funding as determined by their research 

programs. Each would have about 20 key researchers not counting assistants, support 

staff and students. The themes would correspond to areas already identified where the 

cluster needs to build or enhance competencies. It may not be feasible to create a Team 

for each competency area and the research focus for a Team may, therefore, 

encompass aspects of several competency areas.  

Objectives 

• To dedicate research and development resources / effort to areas of medium- 

to long-term importance identified by the ocean technology cluster.  

• To enable industry to leverage intellectual capacity and facilities of research 

institutions thereby reducing costs and risk. 

AIS System
ICAN 

R&D to Build the Store of 
New Technology Ideas 
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• To help industry to raise the level of their research and development effort and 

capacity. 

• To enable industry and institutions to better integrate research and 

development activities, focus on broad areas of future market growth and pool 

resources.  

• To help institutions and companies attract and retain leading researchers in 

disciplines and subject areas important to the ocean technology cluster so that 

they may contribute to relevant research as well as mentor both graduate 

students and undergraduates for careers in the sector. 

Description 

Most Teams would be established within an institutional setting, however, there is no 

reason why they could not be hosted by a large company and there may be strong 

reasons for doing so in some instances. The Teams would be comprised of researchers 

having particular expertise and interest in a relevant field. The majority of researchers – 

perhaps two-thirds – would come from institutions such as Memorial University and 

would be appointed for a defined period of two, three or even five years depending on 

interests and project activity. During that period, teaching and other responsibilities 

normally associated with faculty appointments would be reduced so that Team 

members could dedicate the majority of their time to research within the Team. Team 

members would include many existing faculty but institutions will have to recruit new 

researchers to fill gaps in areas of expertise critical to the Team and to add critical mass 

of research capacity in areas where demand exceeds current capacity. Mechanisms 

must be put in place to provide initial financial support to help facilitate new hires with 

the institutions assuming full financial responsibility over a period of years.  

The remaining researchers would come from companies that have decided to build their 

intellectual property base in a themed area. These could be existing researchers but 

most companies will not have research personnel at the appropriate level and many will 

not be able to afford dedicating staff to a relatively long-term research program which 

may take years to achieve practical results. As with institutions, mechanisms must be 

put in place to offset the financial burden on companies of recruiting and maintaining 

dedicated research staff - including industry sponsored graduate student researchers - 

for a period of time.  

Each Research Team would be jointly governed by participating institutions and 

companies which would establish medium- to long-term goals and associated programs. 

Research Teams will have a dedicated management team that will be accountable to a 

Board of Directors for its operations.  

The research program of each Team would consist of a series of projects fitting its 

theme and directed at several or all of the research and development objectives 

identified by the cluster within that theme. The projects would be proposed 

collaboratively by participating companies and institutions and would be reflective of 
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both scientific / engineering challenges as well as market imperatives. Projects would 

identify anticipated near-term and long-term outcomes, resources required in terms of 

people, facilities, equipment, funds and a schedule for completion. The research 

program would arrange proposed projects in terms of sequence and priority.  

The nature of the research program demands adequate, long-term funding to ensure 

both the quality and continuity necessary to achieve results. This is a major challenge as 

most funding sources have limitations in this regard. One solution may be to create a 

pool of funds which would come from multiple sources such as the offshore oil a gas 

industry, federal agencies and provincial agencies over time. Such funding would be 

directed at projects in order of identified priority and sequence and would be sufficient 

to see these through to completion. The number of projects funded at any given time 

would depend on the Team’s ability to undertake the work, priority / sequence and 

funds available. Funding of additional projects would be considered as the program 

proceeds and projects reach their conclusion.  

In order to accelerate the implementation of this plan, the initial Research Team will 

operate out of existing facilities of participating institutions and companies. It will be 

important to have all researchers dedicated to a Team to be housed to the degree 

possible in a common location to facilitate day-to-day interaction. This may initially 

involve allocating space within an institution or possibly even renting appropriate space. 

Such space should be convenient to required research equipment and facilities. Growth 

of the research and development for the sector will require new research facilities. 

Example circumstances which would demonstrate the need for new infrastructure 

include a lack of suitable space for particular collaborative research and development 

projects, the requirement for new specialized facilities or large-scale equipment 

required to carry out the research program, or the scope and success of the Team 

caused it to outgrow its space.  

A number of descriptions of hypothetical Research Teams are described in Appendix A 

for illustrative purposes.  

7.2 Directed Research Program 

Concept 

The Directed Research Program would be aimed at exploring potential applications for 

the strategic technologies emerging from Themed Research Teams and elsewhere.  It 

would involve research projects or series of such projects conducted by research teams 

drawn from industry and institutions. Projects would involve applied research leading to 

proof of concept and may also involve subsequent application development leading to 

product / service prototypes ready for commercialization. 

Moving Technologies 
Toward Commercialization
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Objectives 

• To provide funding to support applied research and development by companies 

in collaboration with institutions in areas of importance identified by the ocean 

technology cluster.  

• To enable industry to leverage intellectual resources and facilities of research 

institutions and facilitate technology transfer from institutions to companies. 

• To reduce costs and risk to companies associated with such research.  

• To help industry to raise the level of their research and development effort and 

capacity. 

• To enable industry, institutions and major market partners (e.g. offshore oil 

and gas industry) to better integrate research and development activities and 

focus on opportunities and challenges of mutual importance. 

Description 

There are two models for undertaking applied research and development as envisaged, 

either or both of which could be offered.  

Competition Model  

One model would involve running a series of competitions by which a program host 

organization solicits applied research and development proposals directed at a number 

of themes, topics or challenges. These themes may be of direct relevance to the 

program host or may represent the interests and priorities of other groups. 

A series of such competitions could be derived from the 32 research and development 

objectives already identified by the ocean technology cluster. The number of projects 

funded in any given round would depend on the funds available. New competitions 

would be run on a regular basis – perhaps every six months  

The offshore oil and gas industry could also lead or sponsor such a program focused on 

particular challenges or needs which it has identified.  

Unsolicited Proposals Model 

Under the second model, unsolicited proposals would be initiated by teams 

representing collaborations among companies and research institutions to carry out 

applied research and development in a subject area already identified by the ocean 

technology cluster as being important to long-term competency building and market 

opportunities. There would be no competition and applications would be accepted at 

any time. 

For example, a proposal could involve research and development of a particular new 

type of sensor which would have one or more applications - shipboard, environmental 

or surveillance – provide significant new capabilities, performance enhancements or 
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operating features. Another proposal could involve research and development of in-situ 

fluid flow / motion energy generation systems for low-power electrical applications in 

remote / harsh environments such as valves in subsea pipelines. 

Common Aspects of Models 

Under both models, projects would identify anticipated outcomes, resources required in 

terms of people, facilities/ equipment, required funds and a schedule for completion. 

Projects would be funded on the strengths of the proponents and their collaboration, 

relevance to the focus of the competition or long-term needs / opportunities for the 

cluster and the degree / merits of the technological innovation resulting. Both models 

would encourage companies and research institutions to develop effective, mutually 

beneficial collaborations. 

While the results of the initial Foresight process has provided extensive insight into 

potential areas for applied research and development projects, future Foresight rounds 

will be important in staying current with changing circumstances and innovations. 

Short or long-term (multi-year) projects would be accommodated. Some limitations 

would need to be placed on individual project funding but the intent is that this would 

be relatively generous. The number of projects funded at any given time would depend 

on the funds available. 

Both models require a program host organization to manage delivery of the Program 

and ensure its effectiveness. It may even be desirable for the program host organization 

to work proactively with proponents to develop effective collaborations and proposals. 

Like the Themed Research Teams, this Directed Research Program requires adequate, 

long-term funding.  

Appendix B provides descriptions of a number of hypothetical research projects for 

illustrative purposes.  

7.3 Graduate Sponsorship Program 

Concept 

The Graduate Sponsorship program would provide a substantial new pool of funds to 

support graduate students and undertake research at Memorial University in areas 

identified as important to the future growth of the ocean technology cluster. The funds 

would take the form of a multi-year scholarship which would cover all or most of the 

student’s living and research related expenses for the duration of their program and 

thus would be very attractive. Recipients would be full-time students only. 

Developing People
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Objectives 

• To help institutions and companies attract more bright young people to 

undertake research in the ocean technology sector in disciplines and subject 

areas important to the growth of the sector. 

• To increase the amount and sophistication of graduate student research 

relevant to ocean technology. 

• To enable companies to positively influence the research agenda of graduate 

students and their supervisors / mentors and contribute their knowledge / 

experience. 

• To provide an avenue for companies to build relationships with graduate 

student researchers and to recruit them into their companies - or alternatively,  

• To increase the number of new business start-ups in ocean technology 

resulting from commercialization of graduate student research - or 

alternatively, 

• To encourage graduates in continuing academic development and assuming 

careers on faculty where they are able to continue their research and mentor 

both graduate students and undergraduates for careers in the sector. 

Description 

The scholarship funds would be channeled through companies and such sponsoring 

companies would play a direct role in selecting recipients and mentoring them 

throughout their program. 

One approach would be for companies to apply for funding to sponsor a graduate 

student to do research within an area already identified by the ocean technology cluster 

as important to its long-term growth and on a specific topic of relevance to the 

company’s business interests. The research topic could be strategic in nature or applied. 

As part of the process, the company would coordinate with the University to ensure that 

the topic is at a sufficient level befitting graduate studies and that an appropriate study 

program and academic supervision would be available. The company would 

subsequently conduct a recruitment campaign to select a suitable recipient. The 

recipient could also be an existing employee of the company. Details of the research and 

academic program would then be finalized between the student, the University and the 

company. 

An alternative approach would be to have student candidates identify the research topic 

they wish to pursue, coordinate with the University to ensure that the topic is at a 

sufficient level befitting graduate studies and that an appropriate study program and 

academic supervision would be available. The candidates would then approach 

companies to identify a willing sponsor. Again, the sponsor would apply for funding and 

channel this to the student.  
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Under either approach, the sponsoring company would appoint an industry supervisor 

which – together with normal academic supervisors – would oversee the student’s 

progress on a regular basis and provide insight and direction as appropriate. It is 

obviously in the best long-term interest of the company to foster a close working 

relationship with the student. The nature of the research may involve the student 

directly in the company’s own research and business activities, if appropriate. 

7.4 Researcher Recruitment Program 

Concept 

The Researcher Recruitment Program would provide funds to help companies and 

institutions to attract and dedicate more qualified specialists to lead research in the 

ocean technology sector in disciplines and subject areas important to the growth of the 

sector. 

Objectives 

• To increase the amount and sophistication of research relevant to ocean 

technology within companies and institutions. 

• To facilitate companies developing and building stronger research culture and 

capacity.   

• To enable companies to participate with institutions in leading research e.g. 

Themed Research Teams, on a meaningful and equitable level. 

• To provide meaningful career opportunities / paths for graduate student 

researchers upon completion of their programs in ocean technology to 

continue their research in either private sector or academic environments. 

Description 

The Researcher Recruitment Program would have two thrusts. One would be directed at 

companies while a second would be directed at NL research institutions. 

Companies 

For companies, the Program would provide funding to hire leading researchers in 

disciplines and fields of research considered by the company to be important to their 

long-term growth. The focus of their work would also match research and development 

objectives identified by the cluster as critical to building strategic technological 

competencies and fostering innovation.  

The researcher would be hired to carry out an initial defined research program spanning 

several years. This research program could be strategic in nature or applied – although 

the program would need to ensure a balance in this regard. The research could be 

Recruiting and Retaining 
People 
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performed in-house, in collaboration with other companies and / or research 

institutions or as part of a Themed Research Team.  

Funding would be provided for up to five years over which companies would gradually 

assume full costs for the researcher. A scale of funding levels would be established for 

different qualifications but would be globally competitive to attract and retain 

researchers who are leaders in their fields. This scale would range from new Masters or 

Ph.D. level graduates who have been involved in pertinent research to established 

researchers (with or without higher degrees). 

Companies would apply and be pre-approved based on the nature and level of the 

research, degree of technological innovation involved in the research program and the 

qualifications of the researcher. Upon approval, the company would embark upon a 

recruitment program to identify and attract appropriate candidates. Costs associated 

with this recruitment program could also be covered in program costs.  

The program host organization may wish to review the selected candidate before he / 

she is hired and to monitor research activities to ensure conformity with stated 

objectives.     

Research Institutions 

For NL research institutions, the Research Recruitment Program would provide 

supplemental funding to hire qualified faculty to ‘back-fill’ teaching and other non-

research responsibilities of leading researchers assigned to major research initiatives in 

ocean technology. These initiatives could take the form of research collaborations with 

companies and other research institutions or participation in the program of a Themed 

Research Team. 

The funding would enable leading researchers to dedicate the majority of their time to 

these research initiatives for up to five years. Qualified researchers would be leaders in 

disciplines and fields matching the research and development objectives identified by 

the cluster as critical to building strategic technological competencies and fostering 

innovation.  

This aspect of the Program would provide institutions with an incentive mechanism to 

attract new faculty to fill recognized critical gaps in existing institutional strategic 

research competencies. The intent is that such new faculty would also contribute to the 

level of graduate and undergraduate programs and in some cases provide a nucleus for 

attracting other leading researchers.  
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7.5 Ocean Technology Innovation Park 

Concept 

The Ocean Technology Innovation Park would establish new facilities and equipment to 

expand the capacity of companies and institutions to conduct strategic research, applied 

research, development and commercialization activities in relevant areas of ocean 

technology. 

Objectives 

• To bring together company and institutional researchers involved in 

collaborative research projects in a common space and supportive 

environment which facilitates shared work, direct interaction and exchange of 

ideas / information and resultant cost efficiencies / synergies. 

• To increase the amount and sophistication of research by companies and 

institutions in ocean technology. 

• To potentially house institutional and company researchers involved in Themed 

Research Teams on a permanent basis with appropriate facilities. 

• To support the development of start-up companies beyond the incubator stage 

by providing suitable space and facilities for commercialization and ongoing 

research. 

• To provide an attractive area for companies within the NL ocean technology 

cluster to locate offices, research and other facilities.  
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Description 

The Ocean Technology Innovation Park would comprise the following components: 

• A central building or several modular interconnected buildings which would 

house research laboratories; specialized equipment; testing facilities; support 

services e.g. fabrication workshops, modeling, computer services; and offices 

for researchers, staff and administration. 

• A small conference facility including a theatre and exhibition / demonstration 

space to host national / international ocean technology meetings and events.  

• An in-situ test / demonstration facility or several such facilities in the ocean - 

preferably adjacent to or nearby the central facility - for undertaking research, 

calibrating equipment as well as testing / demonstrating products. Appropriate 

field equipment would be provided to support this facility including boats, 

ROVs, underwater cabling / sensors.   

• A large landscaped Venture Estate surrounding the main facility with land 

available for purchase and development by ocean technology companies for 

office, research and development and related activities. 

• A range of activities orchestrated by the Park’s management which would 

enhance national / international collaborations as well as investment at a 

variety of levels. 

The central facility would be populated by researchers from companies and institutions 

involved in collaborative research activities with one another. The companies and 

institutions involved would generally establish a long-term presence by leasing offices 

and dedicated lab space. Specialized or high-priced facilities and equipment including in-

situ test facilities as well as services would be available to researchers as a common 

resource which could be reserved as required. Common resources could be charged as 

part of leasing fees or in accordance with usage. 

A modular design for the central facility would enable it to start modestly and expand 

efficiently over time to meet growth requirements. 

While the Ocean Technology Innovation Park is not specifically intended to house ocean 

technology Themed Research Teams, this might prove to be advantageous in some 

instances.  

Governance of the Ocean Technology Innovation Park would be shared between 

industry and institutional partners through a Board of Directors which would establish 

medium- to long-term goals and associated services. A dedicated management team 

would be established that will report the Board of Directors.  

The Venture Estate does not have to be an integral part of the Ocean Technology 

Innovation Park nor does it have to be established at the same time. Being located 

adjacent to the Park would be advantageous for those involved in research at the Park 
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and attractive to companies wanting to enhance their image as a leading ocean 

technology company – if the park establishes appropriate image / branding.  

Funds to establish and grow the Park would come from appropriate third party public 

and private sources while operations would largely be covered by tenant’s leases and 

user fees. 

There may be potential for direct sponsorship by a major industry tenant in the ocean 

technology field which would underwrite a portion of development and / or operating 

costs. Such a sponsor could also lead major collaborative research and development 

initiatives or subcontract research and development to tenants with key technological 

capacity.  

7.6 Advanced Design Program 

Concept 

NL has very limited manufacturing capacity outside the natural resource sectors. It, 

consequently, has limited product or manufacturing process design experience or 

capacity. Up to date knowledge in these areas is essential to many companies in the 

ocean technology cluster - and other sectors – to minimize time and costs associated 

with design and production as well as maximize product efficiency, reliability, safety and 

environmental acceptability. Moreover, as design and production technologies advance, 

they enable designers to incorporate new features and aesthetics important to the 

customer. The Advanced Design Program aims to address the critical gap in the 

knowledge and skills of the cluster.  

Objectives 

• To establish a program for enhancing industrial design capabilities in the ocean 

technology cluster to enable companies - in designing their products - to avail 

of advantages associated with the latest technologies for designing, modeling, 

testing and manufacturing. 

• To make companies and applied researchers / developers aware of advances in 

such technologies and to provide instruction and advice to companies in the 

use of such technologies on a timely basis. 

• To provide instruction to students at the university and college levels enrolled 

in applicable programs in the use of such technologies. 

• To provide mechanisms for migrating such technologies into companies. 

• To provide access to highly specialized design resources able to deal with 

special challenges through partnerships with established institutions around 

the world. 

Practical Technology 
Product Development 
Support 
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Description 

The Advanced Design Program would be an educational program serving both industry 

and academic needs. It would also emphasize enhancing design capabilities through 

‘hands-on’ training and experience. It would, therefore, be physically located at the 

University or another appropriate post-secondary institution. While the program would 

serve the interests of the ocean technology cluster, it would also serve the needs of 

other sectors in the province with similar needs.  

The Program would provide access to a wide spectrum of the latest design, modeling, 

testing and simulation tools in one or more locations. The program’s focus would also 

encompass advances in materials, devices and processes used in all aspects of relevant 

product design and manufacturing. The emphasis would be on technologies offering 

significant advantages in these areas so there would be an ongoing need to update 

equipment and associated knowledge. 

The program would be delivered by a combination of engineering / scientific academics 

as well as technologists with appropriate backgrounds and experience. The former 

would generally be responsible for delivery of instruction and providing advice while the 

latter would provide operational support and maintenance.     

The program would establish a range of academic and industrial educational and 

training courses to be offered to university / college students at various levels based on 

their program focus as well as industrial clients. These could be short courses of several 

days to semester courses. Courses could be part of academic programs and thus fee 

schedules or – as in the case of companies – could be charged directly. 

The program would also provide advisory services to companies and research groups. 

The companies or research groups would bring specific design questions to the program 

and would contract with them to identify solutions. Such advisory services would be 

charged on a fee for service basis.  

The program would also establish linkages with similar programs around the world with 

the intent of obtaining access to specialized resources not available within the program. 

If a company has a very specialized need which cannot readily be met by the program, 

arrangements could be made through the program for the company to obtain the 

required services from another source. 

It may also be possible to allow research groups, including companies, access to 

program facilities for their own design development. This could, however, conflict with 

the terms of software licenses and other restrictions placed on equipment provided to 

institutions by their producers / distributors for educational or training purposes. 

Options for dealing with such restrictions would have to be explored. 

Companies will be developing knowledge and skills with various design technologies and 

may decide to integrate certain technologies within their design groups. This can be a 
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costly undertaking and open to risk as the technology may change in just a few years. 

Assistance would consequently be available to the companies in purchasing the 

software or tools. 

The advanced design program would be offered by an institution or several institutions 

operating in concert. The institutions would own and operate most of the specialized 

equipment, although it is possible that some components may reside with companies or 

public sector organizations. 

The program in many respects would be similar to a satellite under the Core Research 

Equipment and Instrument Training (CREAIT) Network at Memorial University. CREAIT is 

a pan-University organization designed to maximize the impact of the University’s 

investments in research through enhanced access to and utilization of major research 

equipment. Major research equipment acquired by the University and located across 

the St. John’s campus is made available to all University researchers as well as 

undergraduate and graduate students on a small fee-for-service basis. The fees are 

intended to cover consumables and maintenance. CREAIT operates and maintains the 

equipment and facilities, provides training in use of the equipment, assists faculty with 

major equipment acquisitions and promotes new research partnerships including use of 

equipment and facilities by non-University users on a cost-recovery basis. 
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7.7 Cost Estimate 

The implementation of these actions will require a long-term commitment of major 

funding from various sources.  

A prudent approach would be to begin modestly and ramp-up each of the actions over a 

period of a few years as experience and knowledge is gained, issues are resolved and 

success is achieved. 

The following table summarizes estimated costs for these actions based on this 

implementation approach. 

 

Table 3: Estimated Capital and Operating Costs for Strategic Agenda Actions ($millions) 

Actions 2010 2011 2012 2013 2014 2015 2016 

Themed Research Teams1 $2.0 $4.1 $6.3 $8.6 $11.0  $13.6 $13.9 

Directed Research Program2 $3.0 $5.1 $7.4 $9.7 $11.0  $11.3 $11.6 

Graduate Sponsorship Program3 $0.1 $0.2 $0.3 $0.4 $0.5  $0.6 $0.7 

Research Recruitment Program4 $0.2 $0.3 $0.4 $0.6 $0.7  $0.9 $1.0 

Ocean Technology Innovation Park5 $6.0 $6.2 $6.3 $0.6 $0.7  $0.7 $0.7 

Advanced Design Program $0.5 $0.5 $0.5 $0.5 $0.6  $0.6 $0.6 

Total $11.8 $16.4 $21.2 $20.5 $24.5  $27.6 $28.5 

Assumptions: 
1 One new Team per year for six years; annual operating cost $2 million for each Team. 
2 Three projects in initial year increasing to 10 projects in five years, $1 million annual cost per project. 
3 Three scholarships in initial year increasing to 20 in five years, $30,000 annual cost per student.  
4 Three researchers in initial year increasing to 15 in 7 years, $60,000 annual cost per researcher. 
5 Initial capital investment of $18 million over first 3 years, $1 million operating cost annually thereafter. 

All figures quoted in assumptions are constant 2010 dollars. Figures in the table have been inflated at an annual rate 
of 2.5 percent. 
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8 Implementation 

8.1 Approach 

Effective implementation of the actions presented will require enlisting one or more 

appropriate partner or host organizations to take responsibility for their delivery. This 

would include negotiating how they would operate, securing and allocating sufficient 

funds to be effective, managing / administering activities and funds as well as ensuring 

that the outcomes meet the intent of the initiatives. 

The cluster also wants to specifically ensure that: 

• industry plays a leadership role in governance; 

• programs will not lead to large new organizations whose primary interest may 

evolve into self-perpetuation; and, 

• partner / host organizations cannot be a doer of research and development 

separate from and in competition with industry. 

There are a number of established organizations in the province whose mandates 

include a program delivery role and whose objectives are complimentary to those 

articulated here. The preferred approach to implementation, therefore, is to enlist these 

organizations to partner in hosting / delivering the actions where possible. Each would 

have to be provided with new or incremental funds to direct to these actions and to 

carry out the additional work involved. 

The implementation of this Strategic Agenda should, therefore, not require the 

establishment of new host / delivery organizations except where appropriate 

organizations don’t already exist or where such organizations are critically constrained 

from doing so by internal considerations. Prospective delivery organizations include: 

Provincial Government including: 

• Research and Development Corporation (RDC) 

• Department of Innovation, Trade and Rural Development (INTRD) 

• Department of Business 

• Department of Fisheries and Aquaculture (DFA) 

Memorial University (MUN) and its various institutions, operating entities and 

affiliates including: 

• Marine Institute 

• Petroleum Research Atlantic Canada (PRAC) 

• MITACS / NSERC 

 

Implementation Through 
Partnership 
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Federal Government including: 

• NRC Industrial Research Assistance Program (IRAP) 

• NRC Institute for Ocean Technology (IOT) 

• Atlantic Canada Opportunities Agency (ACOA) 

• Industry Canada (IC) 

• Department of Foreign Affairs and International Trade (DFAIT) 

• Department of Fisheries and Oceans (DFO) 

• Department of Defence (DND) 

It may also be possible and even desirable to have some actions hosted / delivered by 

more than one organization and to have some organizations host / deliver more than 

one initiative. 

8.2 Role of OceansAdvance 

OceansAdvance does not see itself as the delivery mechanism for any of these 

initiatives. To take on such a role would require significant new resources and a 

considerable ramp-up period. This might simply be an inefficient duplication of capacity 

that already exists in other existing organizations. Moreover, such a role is not in 

keeping with its existing mandate. It would detract from and may even conflict with its 

focus of leading the evolution and growth of NL ocean technology cluster. This is a role 

in which OceansAdvance has proven to be highly effective and wishes to continue. 

OceansAdvance, therefore, sees itself in this context as leading the implementation 

process. This will involve: 

• Identifying potential existing partner host / delivery organizations for the 

specified initiatives. 

• Working with these organizations to establish appropriate programs which 

accurately reflect the intent of the cluster as identified through the Foresight 

strategic planning process. 

• Providing ongoing support to these program delivery organizations:  

 OceansAdvance will lead the cluster in an ongoing, rigorous Foresight 

process aimed at identifying evolving areas of relevant technological 

advancement and potential opportunities. This information would be 

made available to program delivery organizations to help them adjust their 

program focus. 

 OceansAdvance will offer expert advice to program implementation 

organizations with regard to program focus and structure as well as with 

regard to individual proposals under programs. This advice will preferably 
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be provided through direct participation on oversight boards or advisory 

committees.  

OceansAdvance will first seek to enter into a Memorandum of Understanding (MOU) 

with each prospective host / delivery organization. These MOUs will confirm both 

parties intent to finalize an agreement which will result in the delivery of one or more of 

the actions described in this Strategic Agenda and the key points to be included. It will 

then negotiate with these partnering organizations to conclude acceptable agreements. 

The aim will be to put agreements in place with partnering agencies covering most 

initiatives by the end of 2010. 

OceansAdvance will subsequently publish a document outlining these partnering 

agreements. It will also work with these host / delivery organizations on an ongoing 

basis to ensure that the objectives of the cluster described in this Strategic Agenda are 

being met. In this regard, OceansAdvance will also undertake and publish an annual 

review of performance under these agreements.  

OceansAdvance recognizes that implementation and effectiveness of these actions 

depends on securing adequate long-term funding. OceansAdvance will work to secure 

new or supplemental funding from third parties in this regard. Given the order of 

magnitude of the funds required, however, especially for some high-cost initiatives like 

the Themed Research Teams, ensuring adequate long-term funding may prove 

challenging.  

The NL ocean technology cluster wants to work more closely with the offshore oil and 

gas industry to help provide more solutions to the industry’s evolving technological 

needs. It is a central theme of this Strategic Agenda. Ongoing input from the industry on 

its needs and priorities is essential to providing direction to the research efforts of the 

cluster. It is also hoped that the industry will participate directly with the cluster in its 

research efforts and provide financial support. OceansAdvance will, therefore, engage 

the NL offshore oil and gas industry with these objectives through its representative 

organization, the Canadian Association of Petroleum Producers (CAPP), and through 

direct contact with companies as appropriate. It will also work with the regulator, the 

Canada - Newfoundland and Labrador Offshore Petroleum Board (CNLOPB) - to keep it 

apprised of oil and gas related research within the cluster as well as to seek its input and 

direction in this area. 

While a number of individual sources may be able to contribute a portion of required 

funds, each will likely impose various constraints on the amount of funds provided and 

their use. It may be possible to coordinate some of these sources of funding to 

underwrite specific initiatives for an acceptable period of time. OceansAdvance will 

pursue the potential for this approach to adequate long-term funding of initiatives and if 

it proves successful, will explore the potential for establishing a dedicated Ocean 

Technology Research Foundation. 
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OceansAdvance also sees a role in leading an ongoing Foresight process which would 

delve much more deeply into evolving technologies and needs and their implications for 

the NL ocean technology cluster. This is critical for the cluster to be aware of and 

respond appropriately to rapidly changing circumstances. There are several options for 

structuring Foresight for this purpose and an initial step will be to determine the process 

which best meets the needs of the cluster. 

OceansAdvance is currently engaged in a number of initiatives aimed at developing and 

strengthening national and international alliances between companies and institutions 

in the ocean technology sector. These initiatives are focused on fostering collaboration 

in a number of areas ranging from strategic research to market development. As the 

scope and capacity of the cluster builds as a result of actions under this Strategic 

Agenda, the cluster will be in an increasingly stronger position to participate in such 

relationships. OceansAdvance will, therefore, continue to seek out and build such 

collaborations on an expanded scale. 

OceansAdvance recognizes that many of its members are also active in several industry 

associations whose mandates include advancing the interests of ocean technology 

companies operating in their respective spheres. These industry associations include: 

• Newfoundland and Labrador Association of Technology Industries (NATI) 

• Newfoundland and Labrador Oil and Gas Industries Association (NOIA)   

• Newfoundland and Labrador Environmental Industry Association (NEIA) 

• Aerospace and Defense Industry Association of Newfoundland and Labrador 

(ADIANL) 

• Newfoundland Aquaculture Industry Association (NAIA) 

These industry associations play an important role by addressing issues in areas such as 

market development, skills development and competitive business policies. 

OceansAdvance will continue to work with these industry associations and to support 

efforts which will contribute to accelerating growth of the cluster.   
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9 Other Issues 

9.1 Intellectual Property 

A major focus of this Strategic Agenda for accelerating growth of the NL ocean 

technology cluster is the creation of intellectual property in the form of strategic 

technologies. These strategic technologies will in turn underpin the development of new 

products and services by NL ocean technology companies and lead to a major expansion 

of markets and revenues. This intellectual property will require a huge investment of 

money, time and effort but its ultimate value will be much more than the sum of the 

investments contributing to its creation. Ownership and protection of this intellectual 

property, the ability to license it for use by others and the ability to assign or sell it are 

all critical considerations. 

Action items under this Strategic Agenda all encourage companies and institutions to 

collaborate in research leading to the generation of intellectual property so that each 

has some claim to its ownership and use. The potential therefore exists for conflict 

among those that share these intellectual property rights over their use and disposition. 

Such conflict could pose serious impediments to the success of this Strategic Agenda. 

Companies on the one hand want to use these rights to develop new products and 

services and, thereby, grow their business. Ownership of intellectual property rights is 

also critical because their value increases the value of the company and the company’s 

ability to leverage funds through borrowing. Institutions on the other hand view 

intellectual property somewhat differently. Institutionally, it is seen as a potential 

means of generating revenues through licensing arrangements and for building future 

research collaborations. Individual researchers see potential in licensing their rights or 

commercializing the technology through new spin-off companies. While institutions may 

have policies in place which specify how intellectual property rights are shared among 

researchers and the institution, these may not be acceptable to industry partners. For 

example, a student working for a company may not be able to enter into a non-

disclosure agreement with the company under their institution’s intellectual property 

policies even though the performance of their work involves accessing and developing 

confidential technology.   

The situation is complicated further by organizations funding underlying research. These 

organizations may also claim rights to the resulting intellectual property or at least place 

restrictions on its use and disposition. 

Clearly, it is very important to negotiate a system of agreements among all parties 

involved in research activities which address the issues involved satisfactorily under 

most conceivable conditions to avoid the potential for conflict.  

IP Ownership Agreements, 
Critical to Technology 
Commercialization 



Outward Bound 2015 - A Strategic Agenda for Accelerating Growth of the Ocean Technology Sector in NL 
 

  50

9.2 Enhanced Support for Start-up Companies 

In discussions of competencies and intellectual property that support the cluster growth 

strategy, it was recognized repeatedly that a key step in the process of growing the 

Ocean Technology sector is the conversion of competency and intellectual property to 

commercial activity. An important mechanism for this conversion is the creation of new 

technology companies. New company formation was the primary mechanism of cluster 

growth in its early development but has slowed in recent years. It is recognized that this 

aspect of growth must be re-energized in concert with other actions in this Strategic 

Agenda. 

Technology companies are created by individuals and circumstances that vary widely. 

Some are generated by new technology graduates many of which are hampered in their 

growth by limitations on resources as well as a lack of business knowledge and 

experience. For these start-up companies, there are existing organizations that provide 

incubation facilities and services. A number of successful ocean technology companies 

in the cluster are graduates of these. Incubators are not suited to all new start-ups, 

however. Some are formed or re-formed by individuals who have established careers in 

the sector, or are mature researchers, both with ideas or technologies that have been 

developed over a period of working life. Their needs may be quite different from those 

formed by new graduates and not adequately matched to what incubators currently 

offer.  
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One of the best ways of increasing company survival, and thus commercialization, is to 

reduce the risk associated with the early formative years of the company. One idea that 

deserves further thought and discussion is to create a more free-form support model 

that would provide a wide range of technical, business and financial services that could 

be customized to meet the needs of individual companies. These would enhance 

services available to start-ups in incubators and provide an alternative for enterprises 

that may not want a conventional incubation experience but see themselves needing a 

more individualized package of start-up assistance.  

This need has been expressed by some mature entrepreneurs and is addressed in 

incubation models currently available in Finland and Israel. A similar model could be 

implemented as a broadening of services from existing public sector incubation 

organizations, through a consortium of private sector business service providers or 

through some combination of the two mechanisms. 

9.3 Business Supports 

While this Strategy Agenda does not deal with tactical issues such as provision of 

business supports to ocean technology companies, a few issues which arose through the 

consultation process and resonated loudly among the participants are worth noting.  

Human Resources 

There has been a growing shortage of scientific, engineering and technical people within 

companies in the ocean technology cluster in recent years which has hampered growth. 

This has been attributed - without substantiation - to many causes including low 

enrollments in university and technical programs and the preference among graduates 

of such programs to move out of the province for various reasons.  

It emerged, however, that companies from out of province intent on recruiting 

graduates often have a highly developed human resource strategies. These identify 

long-term professional resource needs and attempt to fill these through comprehensive 

recruitment practices supported by substantial resources. Such companies may, for 

example, identify a need to hire electronics engineers in three years and will begin a 

recruitment process involving students, years in advance of their graduation. This may 

include hiring co-op students on work terms or simply promoting the company directly 

to students through repeated on-campus visits. 

By comparison, few companies in the NL ocean technology cluster have a human 

resources policy and those that exist are limited and lack supporting resources. As a 

result, recruitment in most companies is generally a reaction to an immediate or 

imminent need and often ineffectual. This is a business area in which there is an 

apparent need for urgent improvement as it directly affects the recruitment actions 

proposed in this Strategic Agenda. 

Strategic Supports for 
Growing Companies 
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Market Development 

The ocean technology sector is highly focused on international markets. Forty-five 

percent of revenues are derived from exports.2 Both the Provincial and Federal 

Governments are highly active in promoting exports through a variety of mechanisms 

including trade missions and exhibitions. These are often focused on a particular country 

or region within a country and involve a wide variety of companies and business 

interests. The geographic focus may or may not coincide with the target markets of 

companies in the ocean technology cluster and are therefore of limited effectiveness to 

accelerating growth in the sector. A more focused approach is required based on 

individual target markets of companies in the cluster and customized to their specific 

needs and interests. 

10 Conclusion 

This Strategic Agenda presents a well developed, logical plan for accelerating growth of the NL ocean technology 

cluster and achieving the target of one billion dollars in revenues by 2015.  

It marks a ‘sea-change’ in the way the ocean technology cluster thinks about itself and how members relate to one 

another. There is a new recognition of the maturation of the industry and its importance in helping to set the strategic 

direction for growth based on its knowledge of markets, business and technologies. There is also a better 

understanding of the roles of each of the three pillars of the cluster – industry, research and educational institutions as 

well as government departments and agencies - in achieving growth, and the importance of collaboration between the 

three pillars.  

It also marks an evolution in thinking – focusing the cluster around a shared view of long-term strategic growth rather 

than short-term issues. To this end it has established strategic actions based on a consensus of market and 

technological opportunities, existing strengths and competency requirements.  

OceansAdvance is prepared to lead the implementation of this Strategic Agenda but its 

success ultimately depends on the continued cooperation of members in all three pillars 

of the cluster and their willingness to contribute. 

                                                                 

2  Ibid. 
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APPENDIX A: Themed Research Teams - Examples 

The following are six descriptions of hypothetical Themed Research Teams. They are provided as examples with the 

intent of demonstrating the focus and scope of activities envisaged under such Teams. They in no way constitute a 

definitive statement of Teams that may be implemented under this Strategic Agenda. Development and articulation of 

the nature of individual Teams would be subject to comprehensive consultation and analysis by industry and research 

organizations before they are established.   
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Example - Research Team for Very Large Datasets and Intelligent Systems 

Research Focus 

The Team will focus on strategic research in managing, integrating, analysing and presenting large and diverse 
datasets in support of autonomous situational analysis.  Research will cover data integration and artificial 
intelligence technologies that enable full autonomous operation of robotic systems operating in, on and above the 
ocean. 

The Team’s research focus supports the Cluster-identified opportunity for long-term growth:  Development of 
innovative technologies for ocean intelligence encompassing research, marine operations and surveillance, and 
supports the development of Cluster Competencies in Autonomous Systems, Intelligent Systems, Robotics, 
Information Systems, Risk Management, Loss Control and Environmental Science. 

Research Objectives 

• Methods for managing and integrating diverse data sets to support increased efficiencies in 
information/conclusion extraction. 

• Methods for presenting information to operators that provide or support timely intelligent/intuitive decision-
making. 

• Methods to improve the ability to discriminate small or subtle features in large data sets. 
• Technologies to achieve fully autonomous operation through 'intelligent' adaptive systems. 

Key Questions, Technologies, Tools and Processes 

• Data integration, filtering, presentation, analysis and interpretation, for applications in emergency response, 
ship operations and environmental dataset management, including: Situational analysis, speed and efficiency in 
presentation and discrimination of important factors. 

• Autonomous operations for underwater on- and above-water robotic platforms (AUVs, ROVs, gliders, floats, 
buoys, UAVs etc.) including management of collected and operational data and decision making based on 
derived information. 

• Risk Assessment from collected data, including setting criteria, systems reliability and local decision making - 
especially for the Arctic. 

Priority Projects 

• Methods for management and fusion of very large, diverse environmental datasets. 
• Methods for rapid discrimination of data anomalies where near-real-time situational awareness is essential 

such as emergency response and ship operations. 
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Example - Research Team for Arctic Vessel and Platform Technologies 

Research Focus 

The Team will focus on new technologies, concepts and competence in vessel / platform design, specializing in 
Arctic and similar harsh oceans.   

The Team’s research focus supports two of the Cluster-identified opportunities for long-term growth:  Opening of 
the Arctic and Ocean Intelligence Gathering.  The Research Team supports the development of Cluster 
Competencies in Vessel and Platform Engineering for a number of the identified competencies. 

Research Objectives 

• Produce concepts and technologies for surface and sub-sea oil and gas exploration and production systems 
able to operate in the Arctic / North on a year-round basis, as well as in other harsh environments. 

• Develop transportation and support systems for operation in the Arctic and other harsh environments (for 
example, for oil and gas, people and goods). 

• Adapt and analyse new materials and/or structural concepts that will be used for vessel and platform 
construction and operations in cold-temperature environments, such as the Arctic. 

• Develop economical sensor platforms able to collect large volumes of environmental data over large areas in 
the Arctic, remote and harsh / frontier environments. 

Key Questions, Technologies 

• Vessel / Platform Design: 

 Develop technologies adapted (or complimentary) to regional industrial capabilities - for ships and 
structures for the Arctic. 

 Advanced marine vessels for Arctic use may also be oriented to luxury or expeditionary tourism vessels. 

 Develop niche technologies/expertise where we can compete globally for platforms and vessels from 
concept development and analysis through to final design. 

 Possible niche technologies could cover:  safety & reliability; logistics & support; environmental response; 
operating at long distances from established bases, design for emergency systems for Arctic applications. 

• Platforms for Environmental Data  (Arctic focus): 

 Address the technology need for platforms to support data acquisition in the Arctic. (e.g. under ice). 
• Transportation Systems: 

 Ships and fixed infrastructure, such as docking facilities - they may have to be designed for special Arctic 
conditions. 

• Structures and Materials: 

 Develop a Structures / Materials Testing Laboratory specialising in Arctic conditions. 

 Evaluation techniques for ensuring designs work (in the Arctic). 

Priority Projects 

• Develop competitive technologies or concepts for Arctic applications. 
• Develop (or adapt an existing) a Structures / Materials Testing Laboratory specialising in Arctic conditions. 



Outward Bound 2015 - A Strategic Agenda for Accelerating Growth of the Ocean Technology Sector in NL 
 

  56

Example - Research Team for Ocean Micro-machines and Nanotechnologies 

Research Focus 

There are four research areas for development of miniature, micro-, and nano-technologies for Ocean and Arctic 
applications:  1) Materials with 3-D properties for incorporation into advanced contact sensors, 2) nano-technology 
coatings; 3) Materials with 3-D properties for use in power support, including for low-maintenance / long duration 
fuel cells and energy storage devices; 3) Miniaturisation of transmitters /receivers and processors and development 
of antenna structures /materials for communications systems. 

The Team’s research focus supports the Cluster-identified opportunity for long-term growth:  Development of 
innovative technologies for ocean intelligence encompassing research, marine operations and surveillance, and 
supports the development of Cluster Competencies in Autonomous Systems, Nanotechnologies, Intelligent 
Systems, Robotics and Information Systems. 

Research Objectives 

• Advanced sensors: micro- miniature- and nano-scale material coatings and materials with 3-D structural 
properties for applications in autonomous and remotely controlled vehicles and for remote data acquisition.  
Example technologies include nano- and micro-scale material coatings for molecular-scale detection of fluids 
and gases, and for resisting surface fouling, deterioration and corrosion in the ocean. 

• Nano- and micro-scale materials with 3-D structural properties for use in energy storage, optical processing and 
electromagnetic applications. 

Key Questions, Technologies 

• Power Support: 

 Mini-, micro- and nano- fuel cells and generators, Materials/matricies for gas storage (hydrogen and 
natural gas) 

 Applications - power systems for AUVs, super-compact power sources operating longer & with lower 
maintenance for Arctic applications. 

• Communications: 

 Miniaturisation of radios and processors, antenna materials and structures. 
• Sensors: 

 Materials and coatings and with 3-D properties for chemical detection. 

 Visual and tactile sensing including remote sensing and low-light visibility. 
• Environmental Devices: 

 Miniaturisation of motors and processors Micro-scale devices for Arctic environmental monitoring and for 
applications in marine pollution (e.g. separating oil from water in oil spill). 

Priority Projects 

Micromachines and Nanotechnologies is a rapidly developing area with many potential applications in the ocean, 
and / with strong, established centres elsewhere in the world.  Given the large number of application areas relevant 
to the Cluster, and the relatively nascent research at Memorial University, the first priority is to carry out a SWOT 
analysis and select those research objectives crucial to Cluster development in the Vision 2020 strategic plan.  These 
objectives will be matched with existing strengths, and capability gaps will be identified as new areas for 
development of research and development competence.
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Example - Research Team for Ocean Sensor Technologies 

Research Focus 

There are two linked research areas:  1) to develop new, “intelligent” sensor capabilities for applications in, on and 
above the ocean in remote Arctic and other harsh environments.  New sensors will expand the quality, quantity, 
scope and geographic range of acquired information and perform on-board signal processing and interpretation; 2) 
to develop new sensors that enhance control of robotic navigation and positioning. 

The Team’s research focus supports the Cluster-identified opportunity for long-term growth:  Development of 
innovative technologies for ocean intelligence encompassing research, marine operations and surveillance, and 
supports the development of Cluster Competencies in Autonomous Systems, Intelligent Systems, Robotics and 
Information Systems 

Research Objectives 

• Develop new or enhanced near field sensor technologies for detecting / measuring objects or physical 
parameters while operating in harsh environments. 

• Develop new or enhanced remote sensing technologies able to collect large volumes of environmental data 
over large areas in Arctic, remote and harsh / frontier environments. 

• Develop new or enhanced contact sensor technologies to measure, biological, chemical & physical features in 
the ocean. 

• Research the development of locally intelligent sensors able to support 'mission' objectives and on-board 
decision-making (signal interpretation). 

Key Questions, Technologies, Tools and Processes 

• Designing, packaging and adapting sensors and sensor clusters for better quality, quantity, and broader scope 
and geographic range of sensed data. 

• Efficient use of power for extended missions in dark, cold, remote areas such as sensors able to turn 
themselves on and off at appropriate times. 

Priority Projects 

• Develop intelligent sensors to collect data, and perform in situ data processing and classification for on-board 
decision-making, and reducing both data volumes. 

• Sensors to aid control of robotic vehicles (navigation and positioning) or act as 'feed-back' devices to allow for 
tactile positioning. 
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Example - Research Team for Ocean and Underwater Communications Technologies 

Research Focus 

Faster, lower cost, more reliable communications between remote platforms and the user interface for both above 
and below water applications.  New advances in communications will provide one of three core support areas to 
ocean mechatronics*.  Power and navigation are the other two areas.  The Team will also develop a natural testing 
facility/range in the ocean for ocean intelligence system development. 

The Team’s research focus supports the Cluster-identified opportunity for long-term growth:  Development of 
innovative technologies for ocean intelligence encompassing research, marine operations and surveillance, and 
supports the development of Cluster Competencies in Autonomous Systems, Intelligent Systems, Robotics and 
Information Systems. 

Research Objectives 

• Technologies for improving data transmission rates (radio, radar, acoustics, etc.) and quality, including data 
management, bandwidth improvements and transmitter/receiver materials and configurations.  

• Technologies for improving underwater communications bandwidth, quality and range including under-ice 
communications 

Key Questions, Technologies, Tools and Processes 

• Improved long-range underwater communication systems for applications to underwater vehicles. 
• Fibreoptics and radio for applications in or on the ocean. 
• Power considerations for remote transmission devices. 
• Signal processing to mitigate transmission limitations.  
• Managing data collected by sensors in order to use the most appropriate data transmission medium / media. 
• How does "harsh environment" affect transmission of data across distance? 

Priority Projects 

• Increase underwater range of transducers for faster, more reliable communication. 
• Power for communications: efficient use, conservation and generation. 
• Optimise the sensor-to-display communications pathway. 

 

*  Mechatronics: mechanical and electronics engineering and design integration, critical to the development of autonomous 
systems and robotics. 
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Example - Research Team for Ocean Equipment Energy and Powering Technologies 

Research Focus 

Power that can be generated locally and/or stored at high density is a major hurdle for autonomous systems and 
robotics.  The research foci will be on; methods to harvest natural energy (wind, waves, currents), energy 
conversion into usable / storable forms and developing miniaturized, durable and efficient power sources /storage 
for cold temperatures. 

The Team’s research focus supports the Cluster-identified opportunity for long-term growth:  Development of 
innovative technologies for ocean intelligence encompassing research, marine operations and surveillance, and 
supports the development of Cluster Competencies in Autonomous Systems, Remote Power Supply and 
Convertible Energy Systems. 

Research Objectives 

• Technologies for powering and re-fuelling sea platforms / vehicles, and improving power management to 
extend operational functionality and mission duration. 

• In situ fluid flow / motion energy generation systems for low-power electrical applications in remote / harsh 
environments. 

• Small-scale, long-duration, economical and low environmental impact energy generation / conversion 
technologies for low-power applications in remote / harsh environments (including micro-nuclear, fuel cells 
and internal combustion). 

• High-density, rechargeable energy storage technologies that work in cold climates. 
• Situation-aware, autonomous and intelligent energy management systems for reducing energy demand and 

increasing system load efficiency. 

Key Questions, Technologies, Tools and Processes 

• Power Systems: 

 Adapt, modify and improve existing power / fuel systems and usage and make vehicles / platforms more 
efficient to extend missions. 

• Energy Generation /Conversion: 

 Arctic applications of micro-extraction and in situ use of gas hydrates as fuel. 

 Fluid flow energy generation such as energy from: wind, currents, and waves.   

 Viability of solar power in Arctic latitudes. 

 Miniaturisation ("micro" not "nano") and durability for use in harsh / cold environments:   

 Small-scale energy generation systems. 

 "Shuttling energy" - alternate way to transmit power to and from remote sites (such as AUVs at docking 
sites). 

• Energy Storage: 

 Adapt battery technologies to work in the cold with long, reliable duty cycles. 

 Alternate forms of storage, gas, kinetic energy, heat. 

 System autonomy is critical so the system can work semi-independently from the controller. 
• Energy management: 

 Hybrid energy management systems. 

Priority Projects 

• Energy generation from fluid flow. 
• Energy conversion: miniaturisation and energy “shuttling”. 
• Energy storage systems, especially to extend endurance, load and demand characteristics for Arctic conditions. 
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APPENDIX B: Directed Research Program – Example Projects 

The following are seven descriptions of hypothetical projects under the Directed Research Program. They are provided 

for illustrative purposes only with the intent of demonstrating the nature and scope of activities envisaged under such 

projects in a variety of competency areas. These specific concepts are not to be construed as priorities or projects 

which might be approved under the Program. 
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Directed Research Program Example Project - Information Systems 

Problem Statement 

A significant problem in underwater communications is the limitation of acoustic signals in terms of bandwidth 
and range when travelling through water. The control of underwater vehicles and the ability to wirelessly 
transmit real-time information from underwater locations are both restricted by the limitations of current 
acoustic technologies. Increasing complexity in remotely operated and autonomous underwater vehicles and 
increasing demands to transmit more information over longer underwater distances create an opportunity for 
R&D to increase the capability of acoustic communications systems for these underwater applications. 

Research Objectives 

The objective of the research project/program would be to expand both the range and available bandwidth for 
acoustic communications systems. This would include the following: 

• Development of new receivers and transmitting devices to improve the range, efficiency and/or frequency 
response of underwater transmissions. 

• Development of new signal processing techniques to increase the available bandwidth or improve signal to 
noise ratios in transmitted signals. 

• Development of new data encoding techniques or signal reduction strategies which would increase the 
efficiency of available technologies or improve the useful range. 

The objective of the project would be to identify incremental improvements that could be made and brought 
to market within a five year time frame. 

Approach 

The project would be divided into two basic thrusts, hardware developments and software developments. The 
hardware development would require an evaluation of the current state-of-the art in acoustic underwater 
transmission including the most up to date transmitter receiver technologies. 

The project would then evaluate the latest research in materials science to identify possible breakthroughs in 
the ability to manufacture the next-generation hardware. 

The work may also consider alternate strategies such as repeaters or mixed mode communications using 
surface buoys or existing installations. 

On the software side, a similar evaluation of the state-of-the-art in acoustic signal processing followed by an 
evaluation of techniques that might be adapted from other fields. Research on methods of data encryption or 
compression would also be included in the project. 

To execute the above tasks, a consortium of companies, investors and public research establishments would 
invest time and resources.  Commercial entities would focus on market information, performance benchmarks 
and secondary research.  Public research establishments would undertake basic research to establish new 
intellectual property. 

A manufacturing partner would be sought who has a presence in the underwater acoustic field.  The ideal 
partner would have manufacturing capacity and a recognizable brand, and distribution channel. 

This would be a multi-year project with a five year horizon.  Phases would include: Expertise building, basic 
research, and commercialization. 

Required Support 

It is estimate that the project will require a $5 million dollar investment over a five year period.  This is an order 
of magnitude estimate. 
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Directed Research Program Example Project - Autonomous Systems 

Problem Statement 

Development of autonomous underwater vehicles is somewhat limited by the lack of navigational reference 
systems that are available to surface vessels. Many survey and sampling tasks that might be performed by 
AUVs are dependent on knowledge of the vehicle location.  

Research Objectives 

The objective of this research project is to develop a system that provides an interface between above-water 
navigation systems such as GPS and the underwater position of the AUV. This system should be modular and 
expandable so that the number of AUVs and the theatre of operations for the AUV(s) can be increased or 
decreased as required. The objective would be to have an operational prototype within a three year period. In 
developing the system, consideration should be given to the ability to deploy the system in ice covered waters. 

Approach 

This research is directed at developing a specific system that will provide the three-dimensional position of one 
or more AUVs operating in a specific region, using existing global navigational systems as the primary 
reference. The approach to the system development is to build up an operational specification for the system 
followed by development of two to three alternate proposed technology solutions that could meet the 
specifications. These alternatives would be developed to the point of an advanced on-paper design in which 
the performance of the competing systems could be simulated and evaluated for fabrication and deployment 
cost over a range of operating scenarios that would include (at least) a 10 square mile detailed survey area and 
a 1000 square mile environmental scan scenario. The final system (or systems) would be selected based on 
performance in the technology simulation and costing analysis and developed to the point of a functional 
prototype system. 

To execute the system development, a consortium of companies, investors and public research establishments 
would be ideal.  Commercial entities would focus on market information, performance benchmarks and 
secondary research.  Public research establishments would provide test facilities and infrastructure as required. 

A manufacturing partner would be sought who has a presence in the underwater acoustic field.  The ideal 
partner would have manufacturing capacity and a recognizable brand, and distribution channel. 

This would be a project with a three year horizon.  Phases would include: Specification, concept designs, 
evaluation, selection, prototyping and commercialization. 

Required Support 

It is estimate that the project will require a $3.0 million dollar investment over a three year period.  This is an 
order of magnitude estimate. 
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Directed Research Program Example Project - Environmental Science 

Problem Statement 

The Northwest Atlantic Ocean plays a critical role in global climate, weather and ecosystems; it is one of the 
few remaining large ocean areas which does not have a comprehensive weather observing and predicting 
capability; and it presents a particularly challenging environment in which to operate. The current limitations in 
weather prediction for Newfoundland and Labrador are:  

1. The province is geographically situated on the fringe of continental weather models and thus not well 
predicted because the unique effects of the ocean-land interface are not well incorporated into 
continental models;  

2. Data is missing from certain key operational and approach areas and this compounds the problems of 
the poorly defined models, particularly in the south and northeast.  

Research Objectives 

The purpose of this project would be to improve the quality of predictive weather information available to 
operators on land and at sea in the waters around Newfoundland and Labrador. 

The objective of the project would be to identify incremental improvements that could be made in modelling 
and data collection and environmental monitoring technologies/methodologies and brought to market within a 
three year time frame. 

Approach 

The approach to this project is twofold, the first is to identify gaps in current weather modelling/prediction 
technology and the second is to identify gaps in environmental monitoring and improve the technologies or 
approaches available for data collection and environmental observation. After these gaps are identified, the 
project will undertake to fill in the lacking weather model capability by developing modified models that better 
incorporate the effect of the land-sea interface. This will require a review of the current state-of-the-art in 
worldwide marine weather models and a selection process to identify the most promising approaches for our 
region.  

In parallel with this process, the project researchers will identify possible solutions for the data gaps identified 
in the first phase of the project. Solutions to these data gaps will be sought outside the use of existing methods 
and technologies and will seek to develop new methods of providing environmental monitoring information 
that effectively reduce the cost while increasing the density of data that can be collected. This might include 
things such as UAV flights, high density / low quality coastal observation networks or integration of data from 
existing resources.  

The technology development phase will be followed by a one year period where the new observational and 
predictive capabilities are tested against established methods and models and against actual observations. 

To execute the project, a consortium of companies, and public research establishments would invest time and 
resources.  Commercial entities would focus on market and technology development, performance 
benchmarks and model development.  Public research establishments would provide test facilities and 
infrastructure as required. 

Required Support 

It is estimated that the project will require a $2.5 million dollar investment over a three year period.  This is an 
order of magnitude estimate. 
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Directed Research Program Example Project - Remote Power Systems 

Problem Statement 

There are a range of problems which require small amounts of data to be collected from a large numbers of 
locations dispersed over a large geographic area.  Examples would include weather prediction, climate change 
baselines, surveillance, pipeline monitoring and arctic investigations.  These locations are typically remote and 
often in harsh environments. 

Many of these installations require small amounts of power over a long period of time or permanently.  As 
many of these locations are off grid and remote, the systems integrator or operator must provide power during 
system set up for the duration of the operation.  Re-supplying these remote locations with re-charged power 
packs or fuel is expensive, brings additional environmental impact and may disturb measurements. Typically, 
systems are deployed to harsh environments with extreme cold temperatures, icing and high levels of 
precipitation and wind. 

The focus of this project is to develop a practical technology for powering low consumption stationary sites in a 
variety of conditions.  Utilizing renewable indigenous power sources is desirable. 

The objective of the project would be to identify technologies that could be developed and brought to market 
within a five year time frame. 

Research Objectives 

The project has the following objectives: 

• Energy Generation/Conversion: Research and develop small-scale, long-duration, economical and low 
environmental impact in-situ energy generation / conversion technologies for low-power applications in 
remote / harsh environments, technologies that might be developed include fluid flow / motion energy 
generation systems, micro-nuclear, fuel cells and internal combustion.  

• Energy Storage: Research and develop high-density and rechargeable energy storage technologies that 
work in cold climates. 

• Energy Management: Research and develop situation-aware, autonomous and intelligent energy 
management systems for reducing energy demand and increasing system load efficiency.  

Approach 

The project will involve: 
• Secondary research to define the state of the art in generation, storage and control; 
• Establish market requirements by application and geographic region; 
• Establish and confirm a benchmark performance standard or set of standards that would apply to different 

applications or geographic regions; 
• Select in-situ power generation technology with best possibility of success in the target application/region; 
• Basic research and development for new technologies. 

To execute the above tasks, a consortium of companies, investors and public research establishments would 
invest time and resources.  Commercial entities would focus on market information, performance benchmarks 
and secondary research.  Public research establishments would undertake basic research to establish new 
intellectual property. A manufacturing partner would be sought who has a presence in the energy management 
field.  The ideal partner would have related skill sets in energy management, manufacturing capacity, 
recognizable brand, and distribution channel. 

This would be a multi-year project with a five year horizon.  Phases would include: Expertise building, basic 
research, and commercialization. 

Required Support 

It is estimated that the project will require a $3 million dollar investment over a five year period.  This is an 
order of magnitude estimate. 
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Directed Research Program Example Project - Risk Management and Loss Control 

Problem statement 

Development of offshore oil resources in ice infested waters presents increased risk from oil spillage for two 
reasons. One is that the presence of ice increases the probability of a spill due to damage to vessels or 
installations and the second is that oil spilled in ice infested waters is more difficult to track and recover due to 
the mix of oil, ice and water, all at the surface. A method or technology that allows spilled oil to be located and 
recovered in the presence of ice would greatly mitigate this risk and improve the feasibility of developing arctic 
offshore resources. 

Research Objectives 

The objective of this project is to develop a workable technology and/or methodology for the detection, 
tracking and recovery of spilled crude oil in ice infested waters. The objective of the project would be to 
develop a system that could be brought to practical use within a five year time frame. 

Approach 

There are existing oil spill recovery technologies available worldwide and there have been a number of 
feasibility studies of systems for arctic use conducted in the past 25 years. The project should assess these 
technologies and identify those with the greatest potential for use in the arctic or other icy waters. Following 
this evaluation of the state-of-the-art the research should seek to develop one or more workable system 
concepts. The concepts would then be developed into working prototypes and evaluated through scale 
experimentation, simulation or full scale trials. Following this development period, the best option or options 
should be selected for development into a pre-commercial prototype for demonstration to regulators and 
operators. 

To execute the research program, a consortium of companies, investors and public research establishments 
would invest time and resources.  Commercial entities would focus on operational requirements, performance 
benchmarks and secondary research.  Public research establishments would provide facilities and information 
on existing or previous systems and studies. 

This would be a multi-year project with a five year horizon.   

Required Support 

It is estimated that the project will require a $4 million dollar investment over a five year period.  This is an 

order of magnitude estimate. 
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Directed Research Program Example Project - Vessel and Platform Design and Engineering 

Problem statement 

Development and production of deepwater resources in the Orphan Basin requires that both water depth and 
surface ice be handled as environmental inputs. Although both these features have been dealt with individually 
for production developments in various parts of the world, the combination is unique to this basin. Thus any 
production system will have to be a deepwater system that is able to tolerate or avoid the effects of icebergs 
and/or pack ice. 

Research Objectives 

The objective of this research project is to develop a offshore production concept that is able to operate in 
500m+ water depths and is able to withstand (or avoid) the presence of icebergs and pack ice. 

Approach 

The approach to the project is to review existing worldwide offshore oil production concepts with special 
emphasis on those that have been shown to work in deep water. The project research will then conceptualize 
what modifications or adaptations will be required to make these concepts ice-tolerant. This exercise may also 
generate completely new concepts that are workable in deep water and ice tolerant. Following the concept 
development stage, three to four of the most promising concepts will be subject to a full design and evaluation 
process consisting of concept development, engineering design, structural evaluation and model testing or 
simulation to validate the concepts. Following this exercise the top two concepts will be identified as potential 
development concepts for environments with both deep water and ice. 

To execute the project, a consortium of companies, and public research establishments would invest time and 
resources.  Commercial entities would focus on market information, performance benchmarks and concept 
development.  Public research establishments would undertake basic research and provide access to test and 
evaluation facilities and expertise. 

This would be a multi-year project with a three year horizon.   

Required Support 

It is estimated that the project will require a $2 million dollar investment over a three year period.  This is an 

order of magnitude estimate. 
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Directed Research Program Example Project - Nano-Technology and Micro Systems 

Problem statement 

A consistent problem for most operations in arctic and ocean environments is the deterioration of materials 
particularly exterior protective shells and the difficulty in maintaining these exterior protective shells in 
environments that are not conducive to the applications of paints or coatings in situ. Development of an 
economical, highly resistant and durable coating or surface treatment that could be applied to normal marine 
materials such a steel or aluminium would greatly extend the economic life of vessels, submarines, coastal 
installations and instrumentation packages. 

Research Objectives 

The objective of this project would be to make use of the latest developments in nanotechnology surface 
coatings to determine if an existing or new technology could be adapted at commercial scales to the 
requirements of protecting conventional structures/materials for use in arctic marine environments. The 
objective of the project would be to develop a coating or system that could be brought to practical use on a 
commercial scale within a five year time frame. 

Approach 

The research would first identify and evaluate the currently identified nanotechnology surface coating 
technologies that might be applicable to the application. The project would then seek to identify the most 
promising of those technologies or newer concepts that might be adapted to the application. The most 
promising technologies would be evaluated at laboratory scale for ease of application and for their particular 
performance in cold corrosive environments. An evaluation of the durability of the coating both in terms of 
rough handling, and the ability to remain in-situ, would also be conducted. The end result of the project would 
ideally be the identification of the most commercially practical nano-coating technology and the development 
of a commercially viable process for applying or growing the coating. 

To execute the project, a consortium of companies, and academic and public research establishments would 
invest time and resources.  Commercial entities would focus on performance standards, and development of 
application processes.  Public research establishments would undertake basic research to identify the specific 
core nanotechnologies and provide access to test and evaluation facilities and expertise. 

This would be a multi-year project with a four year horizon. 

Required Support 

It is estimated that the project will require a $3 million dollar investment over a four year period.  This is an 

order of magnitude estimate. 


