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January 11, 2012 
 
 
Dr. Howard Brunt   Dr. Martin Taylor 
Vice President Research  President & Chief Executive Officer 
University of Victoria   Ocean Networks Canada 
vpr@uvic.ca    onet@uvic.ca 
 
Gentlemen: 
 
Re: Economic Importance of Ocean Networks Canada (ONC) 
 
 Attached is our final report on the economic importance of Ocean Networks 
Canada.   
 
This point form document highlights key aspects of this subject, and provides 
illustrative examples concerning facets of the economic significance of this 
important component of the research efforts of the University of Victoria. 
 
We are impressed by the accomplishments of the University and the 
personnel of ONC in the development of the physical plant, data handling and 
control systems and organizational capacity of ONC in the several years that 
it has been operating. The world-leading class of the initiative and its growing 
contribution to ocean research is remarkable. Its potential for mitigating the 
loss of life and severe damages from the inevitable major subduction 
earthquake and accompanying tsunami affecting Southwest British Columbia 
will be invaluable. 
 
The direct impacts outlined in this report were provided to BC Stats, the 
statistical agency of the government of British Columbia, to be processed 
through the input-output model of the provincial economy. The results of that 
show the direct, indirect and induced effects flowing from the projected 
expenditures of ONC for the next five years, and thus provide a more 
complete picture of its projected economic impact.  
 
We have appreciated very much the extensive input of ONC personnel in the 
preparation of this report, and the involvement of BC Stats in the analysis of 
the impact data.  
 
Thank you for the opportunity to undertake this analysis of such an interesting 
and impressive initiative. 
 
Sincerely, 

 
David E. Park, FCMC 
Economist Emeritus 
  



   
 

5 
 

 

  



   
 

6 
 

EXECUTIVE SUMMARY 

• Ocean Networks Canada (ONC) is an initiative of the University of Victoria created to 
provide a platform for underwater research in the coastal areas and off the coast of 
Southwest British Columbia. 

• ONC has three components:  
VENUS is an underwater array of cabled instruments located in the Strait of Georgia at 
locations in and near the mouths of the Fraser River, and in Saanich Inlet. 
NEPTUNE Canada is composed of a set of five instrumented nodes located from the west 
coast of Vancouver Island across the continental shelf to deeper water, connected by 800 
kilometres of looped electro-optical cable. 
ONCCEE is a Canadian Centre of Excellence in Commercialization and Research with a 
focus on ocean science, technology and education. 

• Canada currently leads the world in terms of size of networks and variety of environments 
in the ONC Observatory. 

• The assets of ONC include an over $150 million investment in subsea cables and 
instrumented nodes, ground stations and sampling and testing instrumentation; a state-of-
the art data management and archiving system, 60 highly skilled scientists and technical, 
engineering, and administrative staff; and a unit dedicated to increasing the socio-economic 
benefits from the activities associated with ONC. 

• The Government of British Columbia has invested $51 million in ONC; the 
Government of Canada $104 million; and the University of Victoria, other universities, 
industry partners and other funders $33 million; for a total of $188 million. 

• The ongoing operations and maintenance of ONC over the next five years are projected 
to require an average of $17 million annually, or a total of $85 million. 

• Of the total, $56 million is expected to be spent in British Columbia. 

• Of the required funding, it is projected that the federal government’s MSI Fund would 
contribute $34 million, the government of British Columbia $34 million, and other funders 
(including NSERC) $17 million, as outlined in the chart on page 4. 

• If ONC were to be decommissioned, there would be an enormous loss of research 
capacity concerning the ocean along the coast of British Columbia. There would be a 
serious blow to the research capacity of the University of Victoria, of British 
Columbia, and Canada. 

• A very large part of the value of the more than $150 million already invested in ONC’s 
capacity would be lost. 

• The potential to establish warning and mitigation capacity concerning the inevitable 
major subduction earthquake off the British Columbia coast and the accompanying tsunami 
would be severely hampered.  
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• The consequences of decommissioning ONC likely would include increases in the 
order of a billion or more dollars in damage that earthquake will cost and would 
include higher than necessary loss of life from the accompanying tsunami. 

• British Columbia would lose the existing and potential contribution of ONC to resolving 
challenges such as ocean acidification, low oxygen zones, declines in fish populations and 
declines in important salmon stocks. 

• Given the significance of ocean waters to British Columbia and also the hazards that they 
pose, the work being carried out by ONC is very important to the economy of the 
province. 

• Ocean-oriented activities in British Columbia account for approximately 7 to 8 per 
cent of the total provincial economy. 

• More than half the population and economy of British Columbia are within immediate 
reach of the ocean waters and underlying earth’s crust that are likely to generate the major 
hazards outlined in this report. 

• The ONC ocean observatory, together with the ONC Centre for Enterprise and 
Engagement, affords unprecedented opportunities for knowledge translation from the 
research and technology development programs to applications in the areas of science 
policy, commercialization and public outreach and engagement.  

• Benefits to users in the United States from less capable coastal ocean observing 
systems in that country are likely to run in the multiple $100s of millions of dollars per 
year. On a discounted present value basis over time, the benefits from a national investment 
in such systems are likely to exceed the costs. 

• Ocean renewable energy includes wave and tidal energy systems which hold the promise of 
generating significant electrical power levels harnessing the energy of the oceans. 

• ONC is working with lead groups across the country to help establish Canada as a world 
leader in ocean renewable energy site assessment and monitoring. 

• The VENUS network of ONC is producing information of substantial importance to the 
federal government Department of Fisheries and Oceans, particularly with respect to 
salmon resources. 

• VENUS is installing a specialized high frequency radar facility to provide information 
concerning present and forecast surface ocean currents and waves over the width of the 
Strait of Georgia, roughly from Point Grey to Tsawwassen. This system will yield safety 
information for BC Ferries, shipping, fish boats and recreational boaters. 

• Natural hazards occurring offshore British Columbia include tsunamis, earthquakes, 
shallow gas, storm surge, underwater landslides, and sediment transport.  

• Research enabled by the ONC Observatory is providing information to help deal more 
effectively with these threats. 
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• NEPTUNE Canada is supporting significant earthquake/tsunami research and has the 
potential to provide very valuable warnings of earthquakes and tsunamis that will 
impact the coast of British Columbia. 

• Historic and pre-historic events leave little doubt that in the future a major subduction 
earthquake will occur off the west coast of Vancouver Island and along the Pacific 
Northwest coast of the United States. The strength of this event could be comparable to the 
major earthquake that struck the coast of Japan in early 2011, and like that shock would be 
accompanied by a very substantial tsunami. 

• Greater Victoria, Greater Vancouver, the Seattle-Tacoma area and the Portland 
metropolitan area as well as the many other coastal urban areas of Southwest British 
Columbia, Washington state, Oregon and Northern California will be vulnerable to the 
destructive power of this event. 

• It is anticipated that the ONC Observatory could be used to develop the technology and 
capacity to detect and warn of near-field tsunamis, and could be used to provide the 
nearest major centres of population (e.g. Victoria) with 30 minutes or more warning of 
impact of a tsunami originating from an earthquake in the Cascadia Subduction Zone 
off the west coast of Vancouver Island/the Pacific Northwest coast of the United States. 

• It is anticipated that when this earthquake occurs, the warning time offered by the 
NEPTUNE Canada cabled underwater observatory system coupled with an adequate 
public warning system would significantly reduce the number of fatalities caused by 
the tsunami among the affected population in British Columbia and potentially in Washington 
State.  

• Damage in the order of hundreds of billions of dollars could be sustained from this 
major earthquake when it occurs. If the mitigation measures taken involving ONC 
reduced the earthquake damage and damage from the accompanying tsunami by 
even one per cent, the savings would be in the order of several million dollars.  

• VENUS is providing continuous observations of oceanographic conditions and acoustic 
signals of zooplankton and fish in the Strait of Georgia, contributing to the annual DFO State 
of the Ocean reports.  

• Current capacities of VENUS and expanded capabilities being planned and 
implemented will provide vital information concerning the ecosystem health of the 
Strait of Georgia and the impact of that on both juvenile and mature Sockeye salmon. 

• As Canada’s Centre of Excellence in Ocean Observing Systems, ONCCEE is well 
positioned to assure BC companies secure a significant portion of the estimated $1 
billion in ocean observing projects anticipated globally over the next 5 years.  Potential 
revenues for BC companies in projects proposed to date are in the order of $50 million. 

• ONCCEE activities, including hosting foreign trade missions, conference exhibits and 
organizing international trade missions, continue to help Canadian companies enter new 
foreign markets with ocean observing related products. 

• Educational programs developed by ONCCEE, although planned nationally, are being 
piloted in BC for expansion across Canada. Programs target both K-12 and 
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undergraduate levels to recruit students into science and technology careers in the ocean 
sector to meet the growing need for highly qualified personnel.  

• The most significant ONC internal technology development has been the Data 
Management and Archiving System (DMAS).  The DMAS provides all data acquisition, 
data archiving, system control and user interface functions for both VENUS and NEPTUNE 
Canada.   

• The ONC Observatory connects over 480 oceanographic sensors and 1000 
engineering sensors with over 900 kilometres of underwater fibre optic cable, 
providing continuous coverage in the Salish Sea and the Juan de Fuca tectonic plate off the 
west coast of Vancouver Island. 

• ONCCEE is seeking to commercialize parts of DMAS for use in other systems globally. 
This will result in significant revenues to BC and Canadian partners. 
 

• ONCCEE already has had success working with BC companies to commercialize and 
aid the sale of major components of the subsea infrastructure. Estimated revenues to 
BC companies to date from sales of technologies developed with ONC are estimated to be 
$6 million. 

• With the assistance of BC Stats (the statistical agency of the Government of British 
Columbia), estimates have been prepared of economic indicators commonly used to 
express the magnitude of the importance of an entity in economic terms. These 
include the value of output, employment, payrolls or household income and contribution to 
Gross Domestic Product that can be directly attributed to ONC. 

• The importance of an entity to the economy cannot be gauged just by its direct 
economic impact. To produce a product or service, an organization purchases goods and 
services from other organizations. The impact of this is the indirect effect of the entity. 

• An organization pays its employees to produce products or services. The spending of 
these wages and salaries generates more economic activity in other organizations, 
resulting in the induced effect. 

• The total economic effects therefore include the direct, indirect and induced effects 
outlined above, again expressed in terms of value of output, employment, 
payrolls/household income and contribution to GDP.  

• BC Stats has computed these for ONC using the input-output model of the British 
Columbia economy for the fiscal years 2013 through 2017.  

• The total impact, including ONC expenditures and supplier industry impacts as calculated 
by BC Stats is projected to be $61 million in Gross Domestic Product and 600 person-
years of employment. This is over a five year period, so that the average employment 
impact during that time would be 120 persons. 

• The personnel of ONC are very highly qualified, and their average income is nearly twice 
the average in the province. That results in significantly higher income taxes being paid 
by the ONC workforce. 

• The total projected contribution of the Provincial Government to ONC for the fiscal years 
2013 – 2017 is projected to be $34 million. 
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• The ratio of the contribution of ONC to provincial GDP in relation to the financial 
contribution by the Provincial Government to ONC for fiscal years 2013 – 2017 ($61 
million ÷ $34 million) is projected to be 1.8. 

• This is much higher than the ratio for numerous other Provincial research initiatives 
with which the authors of this report are familiar. 

• A key reason for this higher ratio is that the funding being applied for by ONC is 
essentially for operations, with a very high wages and salaries component and higher 
income tax payments. For earlier stage investment and particularly where research 
equipment is purchased from sources outside the province, the ratio is much lower. 

• For ONC, the ratio of the number of jobs created or maintained to the amount of 
provincial government funding to be provided is 18 jobs per million dollars. This is 
substantially more than for most other key Provincial research initiatives with which we are 
familiar. 

• For the proposed ONC funding, the return to the Provincial government in terms of 
tax receipts compared with the funding provided is projected to be 0.1, which is 
modestly more than the average for Provincial research initiatives. 

• Clearly, ONC offers the prospect of a return to investment in research that is superior 
to most other research initiatives that have been undertaken by the Province of British 
Columbia. 

• In addition, as outlined in previous sections of this report, there are numerous other 
largely unquantified, positive economic impacts that ONC offers. 

• ONC has the potential to significantly reduce the loss of life and moderately reduce 
the huge cost of damage from the major subduction earthquake that inevitably will strike 
Southwest British Columbia. 

• The revolutionary impacts on ocean research and on education concerning the ocean 
environment are other key contributions of ONC that help to make British Columbia and 
Canada the leading jurisdiction in the world with respect to subsea research.  

• This summary report sketches the economic importance of Ocean Networks Canada 
from a number of perspectives.  

• It is clear that ONC is of substantial importance in terms of its economic impact. 

• In addition, as outlined in this report, the impact and potential impact in other 
dimensions is remarkable. 
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ECONOMIC IMPORTANCE OF OCEAN NETWORKS CANADA 
 

OCEAN NETWORKS CANADA 
 
• Ocean Networks Canada (ONC) is an initiative of the University of Victoria created to 

provide a platform for underwater research in the coastal areas and off the coast of 
Southwest British Columbia. 

 
• The University of Victoria is the “---lead institution for a pan-Canadian consortium of 

universities, industries and government agencies” that have a stake in ONC.1

 
 

• ONC has three components: VENUS, NEPTUNE Canada and ONCCEE. 
 

o VENUS is an underwater array of cabled instruments located in the Strait of Georgia at 
locations in and near the mouths of the Fraser River, and in Saanich Inlet. VENUS is 
being expanded to add other features and capabilities. 

o NEPTUNE Canada is composed of a set of five instrumented nodes located from the 
west coast of Vancouver Island across the continental shelf to deeper water, connected 
by 800 km of looped electro-optical cable. NEPTUNE Canada will have additional 
instrumentation added in 2012 and has another node ready for connection. 

o The Ocean Networks Canada Centre for Enterprise and Engagement (ONCCEE) is a 
Canadian Centre of Excellence in Commercialization and Research with a focus on 
ocean science, technology and education. 
 

• The VENUS network and the NEPTUNE Canada network form the ONC Observatory. A 
map showing the locations of the Observatory is shown on the following page. 

 
o Both networks are connected by high speed Internet to the ONC operations centre at the 

University of Victoria, where a specialized computer facility provides an Internet interface 
accessible to researchers in British Columbia, Canada and world-wide, and to the public 
in general.  

o Instrument readings from the undersea networks are available continuously virtually in 
real time to observers anywhere in the world, via the Internet. 

 
• VENUS has approximately 68 sensors operational. Over the next three years this system 

will be expanded to include additional seafloor instrumentation and the addition of 
independent sensors such as those on roving autonomous vehicles and ferries as well as 
coast-mounted surface radar. 
  

• Final installation of the initial NEPTUNE Canada network will be completed in the summer of 
2012, with a total of over 400 sensors. 

 
• The ONC Observatory is supporting experiments from 181 senior scientists, is serving data 

archive requests from nearly 2,000 people worldwide and has registered hundreds of 
thousands of inquiries through the networks’ websites.2 
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Source: Ocean Networks Canada,  
http://www.oceannetworks.ca/sites/default/files/documents/onc_strategic_and_mgt_plan_sept_29_2011_fin
al.pdf 
 

• “Canada currently leads the world in terms of size of networks and variety of environments 
in the ONC Observatory.”3

 
 

Financial Investment in ONC 
 
• The assets of ONC include “--- an over $150 million investment in subsea cables and 

instrumented nodes, ground stations and sampling and testing instrumentation; a state-of-
the art data management and archiving system --- 60 highly skilled scientists and technical, 
engineering, and administrative staff; and a unit dedicated to increasing the socio-economic 
benefits from the activities associated with ONC.”4

 
 

• The Government of British Columbia has invested $51 million in ONC.  
 

• The Government of Canada has invested $104 million in ONC. 
 

• The University of Victoria, other universities, industry partners and other funders have 
invested $33 million in ONC. 

 
• The total of these amounts is $188 million. A great majority of this is projected to have been 

spent on capital and operating costs by the end of fiscal year 2011/2012, although reserves 
for items such as self-insurance will not be spent unless there is cause. 

 
• Table 1 on the following page accounts for $167 million of this total. 
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Table 1 

ONC TOTAL HISTORICAL EXPENDITURES ($Ca)    
Total for fiscal years ending: 2003 - 2012*  

  British 
Columbia 

Other 
Canada 

Outside 
Canada Total 

Wages,Salaries and Benefits     25,763,516  
  

      25,763,516 

Consumables       3,730,285        998,789         994,100          5,723,174 
Services from Fee-for-Service Providers      11,089,536        449,319      3,563,401        15,102,256  

Communications       3,639,647          28,418            69,849          3,737,914 

General and administrative costs1       3,356,389      213,049     2,313,344          5,882,782  
  

 
                                                     

Sub-Total     47,579,374     1,689,575      6,940,695        56,209,643 
                                                                                       

Construction/Renovation          201,035         64,656    53,885,854        54,151,547  

Equipment       6,453,991     1,696,334    18,306,576        26,456,901  

Software          150,520          32,570            24,423             207,513  
                                                                                         
Sub-Total       6,805,546     1,793,562    72,216,853       80,815,961  
                                                                                              
Other Expenditures           652,364     1,104,932      2,111,343          3,868,639 

 
                                                                                           

                                                                                              
Sub-Total          652,364    1,104,932      2,111,343          3,868,639 
                                                                                            
Taxes                                                                                              

The taxes shown are for         PST          665,051        242,796         297,301          1,205,148  

Information purposes only.     GST          340,606          73,179           91,459             505,244  

See note 2 below.                   HST          355,235          25,942         520,064             901,241  
                                                                                            
Sub-Total       1,360,892        341,917         908,824         2,611,633  
                                                                                              
Total2     55,037,285     4,588,070   81,268,892      140,894,240  
          

In-Kind Expenditure         

          

              NEPTUNE Canada              23,600,000  

              VENUS                2,238,874  
          

Sub-Total 
 

          25,838,874  
          
All Expenditures     55,037,285**   4,588,070**   81,268,892**      166,733,114***  

 
1. Excludes wages, salaries and benefits. 
2. Taxes are included in the expenditure data, and are shown separately only for information. The taxes subtotal is not included in 
the “Total” entries. 
* 2012 is projected 
** In-kind not included, since the associated geographical area is not recorded. 
***Includes in-Kind      
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Impact of Funding for the Ongoing Operations and Maintenance of ONC 
 
• The ongoing operations and maintenance of ONC over the next five years are projected to 

require an average of $17 million annually, or a total of $85 million over the period from 
fiscal year 2012-13 through fiscal year 2016-2017, as shown in Table 2 on the following 
page. (Note: These figures are not directly comparable to the MSI submission – some items 
are included in one but not the other, e.g. Centre of Excellence costs, self-insurance.) 
 

• Of this, wages, salaries and benefits are forecast to be $40.2 million. 
 
• Other major categories of expenditure are estimated to be $7.8 million for services from fee-

for-service providers, $12.7 million for construction and renovation, and $13.1 million for 
equipment. 

 
• Of the total, $56 million is expected to be spent in British Columbia, $1.3 million in the rest of 

Canada, and $27.4 million outside Canada. 
 
• Based upon the established proportion for funding by the federal government (40 per cent), 

it is projected that the federal contribution from the Major Science Initiatives (MSI) Fund of 
the Canada Foundation for Innovation (CFI) would be $34 million.  

 
• Over the five year period, in order for ONC to secure the $34 million from the federal 

government MSI fund, the Government of British Columbia would be required to match that 
contribution. 

 
• A parallel submission has been made to NSERC for funds required to pay for the use of 

federal vessels needed to service the ONC network ($5.4 million over 5 years). It is 
understood that this would be a part of the 20 per cent required from sources other than the 
CFI and provincial government. 

  
• In total, it is projected that the federal government’s MSI Fund would contribute $34 million, 

the government of British Columbia $34 million, and other funders $17 million (including 
NSERC at $5 million and others $12 million), as outlined in the chart on page 5. 

 
Economic Impact of Decommissioning ONC 
 
• The economic impact of decommissioning ONC would include enormous loss of research 

capacity concerning the ocean and particularly the coastal waters, seabed and the 
underlying earth’s crust along the coast of British Columbia. 
 

• This would be a serious blow to the research capacity of the University of Victoria. 
 
• ONC provides substantial capacity to researchers and research institutions in British 

Columbia, elsewhere in Canada and around the world – that would be lost. 
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Table 2 

ONC TOTAL PROJECTED EXPENDITURES ($Ca) 
for fiscal years ending: 2013 - 2017 

  British Columbia Other Canada Outside Canada Total 
Wages,Salaries and Benefits 40,195,028                                              40,195,028 

Consumables 291,626 65,851 123,079 480,557 

Services from Fee-for-Service Providers  6,135,794 98,046 1,539,197 7,773,037 

Communications 1,356,919 92,631 295,429 1,744,978 

General and administrative costs 3,031,207 181,195 1,975,165 5,187,567 
                                                                                            
Sub-Total 51,010,574 437,724 3,932,870 55,381,168 
                      -                       -                        -                      -    
Construction/Renovation 74,301 46,643 12,625,932 12,746,876 

Equipment 3,860,432 649,151 8,590,589 13,100,172 

Software 240,771 62,288 169,117 472,176 
                                                                                            
Sub-Total 4,175,504 758,082 21,385,638 26,319,224 
                      -                       -                        -      

Other Expenditures  1,176 37,691 148,225 187,092 

 
                                                                                             

                                                                                               
Sub_Total 1,176 37,691 148,225 312,105 
                                                                                               
Taxes                                                                                             

PST 549,158 72,508 1,487,947 2,109,614 
GST* 215,317 18,528 373,021 606,866 
HST* 66,053 3,761 97,219 167,033 

                                                                                               

Sub-Total 830,528 94,797 1,958,187 2,883,512 
                                                                                              
Total 56,017,782 1,328,294 27,424,921 84,770,997 

 
* After educational tax rebate. 
Projected expenditures for ONCCEE not included for 2015-2016-1017, since funding for those years is subject to renewal. 
 
• A very large part of the value of the more than $150 million already invested in ONC’s 

capacity would be lost. 
 
• The potential to establish warning and mitigation capacity concerning the inevitable major 

subduction earthquake off the British Columbia coast and the accompanying tsunami would 
be severely hampered. The consequences likely would include increases in the order of a 
billion or more dollars in damage that earthquake will cost and would include higher than 
necessary loss of life from the accompanying tsunami. 

 
• British Columbia would lose the existing and potential contribution of ONC to resolving 

challenges such as ocean acidification, low oxygen zones, declines in fish populations 
including declines in important salmon stocks. 



   
 

16 
 

 
• The province would also lose the substantial capacity that ONC personnel have to train new 

undergraduate, postgraduate students and post-doctoral personnel in fields important to the 
provincial economy and provincial academic institutions. 

 
• There would be a significant economic cost to the required removal of ONC undersea 

facilities. 
 

RESEARCH AND ITS APPLICATIONS 

Basic Research and the Contribution of Ocean Networks Canada  

• “There is extensive evidence that basic research does lead to considerable economic 
benefits, both direct and indirect.”5

 
 

• “Publicly funded basic research should be viewed as a source of new ideas, opportunities, 
methods and, most importantly, trained problem solvers.”6

 
 

• “The economic impact of a university is unlike any other organization in that in addition to 
the standard (or “static”) impact of an organization on a regional economy, the university 
also has a “dynamic impact” in that the knowledge creation and knowledge transmission 
roles of universities fundamentally alter and increase the productive capacity of the region 
and nation.”7

 
 

• Ocean Networks Canada is a very significant aspect of the research initiative of the 
University of Victoria, and is a major advance in global terms with respect to subsea 
research. 

 
• Given the significance of ocean waters to British Columbia and also the hazards that they 

pose, the work being carried out by ONC is vitally important to the economy of the province. 
 

From Research to Applications 
 

• The ONC Observatory, together with the ONC Centre for Enterprise and Engagement, 
affords unprecedented opportunities for knowledge translation from the research and 
technology development programs to applications in the areas of science policy, 
commercialization and public outreach and engagement.  

 
• In all of these areas, and especially for the policy and commercialization applications, the 

economic impacts are major and far-reaching. These are developed in the science policy 
domain under the headings of natural hazards, ecosystem based management, operational 
oceanography, ocean energy resources and climate change; and in relation to 
commercialization of technologies in the areas of ocean observing systems, sensors and 
instruments, and information and communication technologies. 
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Economic Benefits of Regional Ocean Observing Systems 
 
• Several years ago a small group of well qualified, experienced researchers undertook a 

project to estimate the economic benefits of regional ocean observing systems. In their work 
they focused on “--- coastal ocean observing information within ten geographic regions 
encompassing all coastal waters of the United States, and within a wide range of industrial 
and recreational activities ---.”8

 
 

• The researchers noted that the “--- results should be considered first-order estimates that 
are subject to considerable refinement ---.”9

  
 

• Their conclusions were that “--- benefits to users in the United States from the deployment of 
coastal ocean observing systems are likely to run in the multiple $100s of millions of dollars 
per year. On a discounted present value basis over time, the benefits from a national 
investment in such systems are likely to exceed the costs (although these remain to be 
quantified carefully). This finding is consistent with previous conclusions on the economic 
benefits of such systems ---.”10

 
 

• The researchers pointed out that each situation is different, and that each should be 
evaluated on its own merits and own circumstances. 

 
• This research was based on the benefits to users in the United States from coastal ocean 

observing systems in that country that are less capable than the systems in the ONC 
Observatory. 
 

 
THE OCEANS SECTOR IN BRITISH COLUMBIA11

 
 

• Ocean-oriented activities in British Columbia account for approximately 7 to 8 per cent of the 
total provincial economy. 

 
• The key parts of this sector include ocean recreation, ocean transport, seafood, ocean-

oriented high technology and federal government ocean-oriented activities. 
 

• Three departments of the federal government account for 85 to 90 per cent of federal 
government marine-oriented expenditures in British Columbia: The Department of Fisheries 
and Oceans, the Department of National Defence, and Transport Canada. 

 
• Ocean sector revenues and government/not-for-profit ocean-oriented expenditures in the 

province in 2005 were $11.6 billion. 
 

• Corresponding direct economic impacts included $5.7 billion in Gross Domestic Product, 
$4.2 billion in wages, salaries and benefits; and 84,400 person-years of employment. 
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• Purchases of goods and services by the sector and spending of wages, salaries and 
benefits paid or stimulated by the sector have an impact roughly equal to the direct impact, 
thus doubling the total effects. 

 
• The development of ocean mineral resources and wave and tidal energy resources could 

significantly add to the economic impact of the oceans sector in the province. 
 

• A comprehensive analysis of the oceans sector has found that it has substantial potential for 
growth.12

 
 

 
OCEAN ENERGY 

Ocean Renewable Energy 
 
• Ocean renewable energy is an emerging market segment globally as countries seek 

renewable energy sources to supplement green-house gas emitting fossil fuel generation 
systems.13

 
   

• Key technologies in this sector include wave and tidal energy systems which hold the 
promise of generating significant electrical power levels by harnessing the energy of the 
oceans.14

 
 

• Market size for these generation projects is expected to grow substantially. Already $100 
million is being invested in an instream tidal demonstration project in the Bay of Fundy in 
Nova Scotia, with hopes to scale this up to 300 megawatts of generating capacity in the next 
10 to 15 years.15

 
 

• Canada seeks to be a world leader in the delivery of marine renewable production systems 
and technologies16

 

 (including monitoring technologies).  Smaller scale instream tidal projects 
are planned at numerous sites in Canada both on the east and west coasts.  Wave energy 
demonstrators are being planned for locations off the west coast of Vancouver Island.   

• One of the key elements in any approval process is an environmental assessment to 
demonstrate that the systems do not negatively affect the environment and cause significant 
alterations in the behaviours of marine species. Longer term monitoring of these sites will be 
required to assess machine performance and continue to assure the marine environment is 
not adversely affected.   

 
• ONC has discussed the application of cabled observatory monitoring for four different ocean 

energy sites in Canada. Cabled observatories are ideal for these locations where ocean 
energy precludes traditional observing approaches and data bandwidth of these systems 
enables the use of technologies to directly monitor animal behaviours.  

 
• Systems like NEPTUNE Canada are well positioned to monitor site conditions, animal 

behaviours and effects of open ocean wave fields on subsea structures.  ONC is working 
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with lead groups across the country to help establish Canada as a world leader in ocean 
renewable energy site assessment and monitoring. 

 
 
Gas Hydrates 
 
• Methane hydrate is ubiquitous in the world's oceans where temperatures are low and 

pressures high.  Hydrate occurrence is also concentrated on active continental margins, 
such as offshore British Columbia.   
 

• As an energy resource, a frequently quoted global estimate of methane hydrate is 20,000 
trillion cubic metres, an order of magnitude higher than the current total global reserves of 
natural gas. “The worldwide volume – is immense and poorly known.”17

• As of 2010 no technology had been developed to extract natural gas economically from 
hydrates.
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• The NEPTUNE Canada network has a unique capability using novel technology to study 
gas hydrate deposits offshore the west coast of Vancouver Island. This is generating 
substantial international interest. 

  

 
 
THE IMPORTANCE OF OCEAN NETWORKS CANADA TO THE OCEANS SECTOR IN 
BRITISH COLUMBIA 
 
• Ocean Networks Canada has had a primary orientation towards ocean research. 

 
• That research increasingly is important to the operations of the oceans sector in British 

Columbia, and that trend is likely to continue over the projected 25 year life of the undersea 
assets of ONC. 

 
• For example, as outlined elsewhere in this report, the VENUS network of ONC is producing 

information of substantial importance to the federal government Department of Fisheries 
and Oceans, particularly with respect to salmon resources. 

 
• VENUS is beginning to provide more comprehensive, important data concerning the 

ecosystem health of the Strait of Georgia, as noted in a following section of this report. 
 

• VENUS also is installing a specialized high frequency radar facility to provide information 
concerning present and forecast surface ocean currents and waves over the width of the 
Strait of Georgia roughly from Point Grey to Tsawwassen. 

 
• This system will yield safety information for BC Ferries, shipping, fish boats and recreational 

boaters. 
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• The system will help support search and rescue operations, safe navigation, and provide 
information with respect to the dispersion of pollutants and (invasive) ballast water 
organisms. 

 
• VENUS also has the potential to support the development of a computer-based model to 

forecast currents, waves and movement of substances such as phytoplankton, nutrients, 
and contaminants in the Strait of Georgia. The scope would range from hours to several 
days into the future based on present conditions as observed by the VENUS coastal 
network. 

 
• This model could be the basis for the development of similar models in other parts of 

Canada. 

 
NATURAL HAZARDS 
 
Geohazards  

 
• It is well-recognized that there are numerous geohazards in open and coastal ocean 

settings that can cause loss of life as well as damage to or loss of infrastructure at 
significant cost.  The hazards occurring offshore British Columbia include tsunamis, 
earthquakes, shallow gas, storm surge, underwater landslides, and sediment transport.  

 
Underwater Landslides 
 
• For example, the impacts from underwater landslides have been documented in many other 

parts of the world's oceans. China recently estimated that an underwater landslide that 
occurred in the Luzon Strait cost approximately $7.6 million.  The Society for Underwater 
Technology estimates that the cost of damage to pipelines caused by submarine landslides 
is about $400 million annually. 

 
Tsunamis 
 
• British Columbia has the highest risk for tsunami impact for any location in Canada.  This is 

because the offshore area of Southwest British Columbia is part of a tectonic subduction 
zone. It is in these zones that the great earthquakes of the world occur.19

 
   

• This type of tectonic zone rims the Pacific ocean; therefore any tsunami earthquake in the 
Pacific has the potential of forming a tsunami that could strike the BC coast.    
 

• The total economic cost of and loss of life from the 2004 Indian Ocean subduction 
earthquake and tsunami was immense.  

 
• Japan’s major earthquake in 2011 was similar to those that can occur off the coast of 

Southwest Vancouver Island and the U.S. Pacific Northwest.  
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• A major part of the loss of life from these types of disturbances can be from the tsunami 
waves that are generated. In the 2011 great earthquake in Japan, it has been estimated that 
95 per cent of the projected 19,000 fatalities were tsunami related.20

 
 

Earthquakes 
 

• British Columbia is a region of a high seismic risk.  The greatest earthquakes, subduction 
zone types, release the most energy and can cause the largest damage.   
 

• “The earthquake threat for coastal of British Columbia and Washington is large even without 
great earthquakes.“21

 
 

• The last great earthquake in BC occurred in January, 1700.  Geologists estimate that these 
types of large earthquakes occur every 300-500 years. However, recent research has 
indicated that substantial earthquakes and accompanying tsunamis could be more frequent 
than that along the coast of Northern California, Oregon and Southern Washington state, 
although that appears less likely off the coast of Northwest Washington and Southwest 
British Columbia.22

 
  

• In addition to great loss of life (approximately 19,000), Japan's major earthquake in 2011 
(which was similar to those that can occur in BC) and accompanying tsunami had a direct 
economic impact of approximately $300 to $400 billion (US), or roughly 7 per cent of the 
Gross Domestic Product of that country. These figures were calculated according to 
purchasing power parity.23

 
 

• Of the direct damage caused by the major earthquake in Japan earlier in 2011, it has been 
estimated that approximately 42 per cent was due to the earthquake itself, 39 per cent from 
the accompanying tsunami, and 19 per cent from the damage to the nuclear powered 
electrical generating plant that was severely damaged.24

 
  

• Indirect losses resulting from global supply chain impacts, business interruption, associated 
losses and other indirect effects are expected to reach $260 billion (US) over several years, 
bringing the total economic losses from this disaster to roughly $600 billion.25

 
  

• NEPTUNE Canada has ocean bottom seismometers, bottom pressure recorders and 
hydrophones at most of its node sites. These record earthquakes, tsunamis, major storms 
and slope failures in real time. 
 

• The network has supported significant earthquake/tsunami research and as described 
elsewhere in this report has the potential to provide very valuable warnings of earthquakes 
and tsunamis that will impact the coast of British Columbia. 

 
• The network's high speed data transmission, widespread offshore sensor network and 

automated analysis systems, and alerts to specialist researchers enable a radical 
improvement in hazard analysis, warning and mitigation for areas of Southwest British 
Columbia that would be affected. 
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• More than half the population and economy of British Columbia are within immediate reach 
of the ocean waters and underlying earth’s crust that are likely to generate the major 
hazards outlined in this report. 

 
An Illustration of the Economic Importance of VENUS: Underwater Slope Stability26

 
 

• The seaward slope of the Fraser River delta presents a risk of slope failure. “--- large failures 
have occurred in geological history.” 
 

• There is potential for major underwater landslides that could threaten nearby cargo and ferry 
terminal facilities, with the possibility of loss of life and billions of dollars in economic losses. 
Electrical energy transmission lines to Vancouver Island could be disrupted, as well as 
navigation channels and aids.  

 
• “There is further concern that a medium to large (slope) failure could lead to a tsunami which 

would propagate across the Strait of Georgia.” 
 
• VENUS is working with Natural Resources Canada to improve the ability to forecast such 

slope failures.  
 

• This involves deploying and maintaining “--- instruments on the Fraser Delta to better assess 
conditions leading to submarine slope failures.” These instruments are connected “--- to the 
cutting edge VENUS cabled observatory for real-time public dissemination of data.” 

 
• This research also would help to “guide the best practices for uses/infrastructure 

development on the delta, particularly dredge disposal operations.” 
 
Potential for NEPTUNE Canada to Forecast Near-Field Tsunamis and Help Reduce 
Earthquake/Tsunami Damage and Loss of Life 
 
• Historic and pre-historic events leave little doubt that in the future a major subduction 

earthquake will occur off the west coast of Vancouver Island and along the Pacific 
Northwest coast of the United States. The strength of this event could be comparable to the 
major earthquake that struck the coast of Japan in early 2011, and like that shock would be 
accompanied by a very substantial tsunami.27

 
 

• The total direct and indirect economic losses caused by the major earthquake in Japan 
earlier in 2011 have been estimated to be in the range of $400 to $700 billion (U.S.) with 
roughly 41 per cent of the total caused by the earthquake itself, 36 per cent from the 
accompanying tsunami, and 23 per cent associated with the damage to the nuclear powered 
electrical generating plant that was severely damaged. These figures were calculated 
according to purchasing power parity.28
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• Greater Victoria, Greater Vancouver, the Seattle-Tacoma area and the Portland 
metropolitan area as well as the great many other urban areas of the Pacific Northwest 
coastal area and the coastal area of northernmost California would be vulnerable to the 
destructive power of the future major subduction earthquake referred to above. Even lesser 
earthquakes or underwater landslides that occur close to a densely populated area can 
have a catastrophic effect. 

 
• Existing tsunami warning systems globally have been strengthened in the years since the 

2004 Sumatra earthquake devastated areas bordering the Indian Ocean. However, it 
appears that these systems are more effective in warning of tsunamis originating at greater 
distances (far-field tsunamis) rather than those originating close to vulnerable coastal areas 
(near-field tsunamis).  

 
• Preliminary research in Japan has demonstrated that data from cabled ocean bottom 

pressure sensors can be used to provide more reliable warnings of the magnitude of near-
field originating tsunamis.29

 
 

• Recently the NEPTUNE Canada undersea cabled observation system has been utilized to 
detect far-field tsunami waves with exceptional accuracy.  

 
• Rapid (1Hz) sampling, enabled by unlimited cable bandwidth, has allowed for precise 

determination of tsunami wave speed, direction and amplitude. Other tsunami systems are 
incapable of such precision and ONC is now recognized as one of the most precise real-
time tsunami monitoring systems in the world. 

 
• This capability has been recognized by the US Pacific Tsunami Warning Center. NEPTUNE 

Canada data is provided to them as part of the Pacific warning network to augment data 
from the Deep-ocean Assessment and Reporting of Tsunamis (DART) array. 

 
• A project is underway that will involve deployment at a NEPTUNE Canada site of an array of 

three 25 km cables with a bottom pressure recorders at each end. It is believed that this will 
provide exceptional data.30

 
 

• It is anticipated that the ONC Observatory could be used to develop the technology and 
capacity to detect and warn of near-field tsunamis, and could be used to provide the nearest 
major centres of population (e.g. Victoria) with 30 minutes or more warning of impact of a 
tsunami originating from an earthquake in the Cascadia Subduction Zone off the west coast 
of Vancouver Island/the Pacific Northwest coast of the United States.  

 
• It is anticipated that when this earthquake occurs, the warning time offered by the 

NEPTUNE Canada cabled underwater observatory system coupled with an adequate public 
warning system would significantly reduce the number of fatalities caused by the tsunami 
among the affected population in British Columbia and potentially in Washington State.  
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• To the extent that mitigation measures can be taken with respect to vulnerable infrastructure 
such as electrical transmission and distribution systems, there could be some reduction in 
the damage and associated economic loss. Information provided by NEPTUNE Canada well 
in advance of a seismic event could help to improved the design of structures, and hence 
reduce damages. 

 
• As discussed, damage in the order of hundreds of billions of dollars could be sustained from 

this major earthquake when it occurs. If the mitigation measures taken reduced the 
earthquake damage and damage from the accompanying tsunami by even one per cent, the 
savings would be in the order of several billion dollars.  

 
Impact on Harbours31

 
 

• Theoretical analysis of the potential tsunami effects on Esquimalt and Victoria harbours from 
a Cascadia megathrust earthquake shows that the first tsunami wave would not reach these 
harbours until more than an hour after the time of the earthquake (though water would begin 
to withdraw from these harbours before 45 minutes after the earthquake).* 
 

• The projected impacts from the tsunami include very strong (greater than 10 knots) currents 
at the entrance to Esquimalt harbour and fairly strong currents in the travelled portions of 
Victoria harbour (6 to 8 knots). 

 
• Maximum tsunami wave height is projected to be 2 to 4 metres in Esquimalt harbour and 

closer to 2 metres in much of Victoria Harbour. 
 
• “The effects of varying tidal heights and currents were not considered here, but are 

important ---.“ “The tidal range in most of the coastal communities on Vancouver Island is 
about 4 m, making the tides significant contributors to wave heights and currents.”  

 
• This information underlines the importance of early near-field tsunami warnings, so that 

vessels and shore installations can take measures to mitigate damage and reduce loss of 
life. 

 
Potential for NEPTUNE Canada to Provide Warning of Immediate Earthquake 
 
• For some time there have been proposals to establish warning systems to provide notice 

that an earthquake is underway and that the major earth movements from it will arrive within 
seconds or within a minute. 
 

• Some systems of this type have been installed. “Japan is far ahead of the United States with 
the technology. It had a simple system in the 1960s to shut down power to high-speed trains 
during major earthquakes.”32

 

 Reports following the early 2011 major earthquake and 
tsunami in Japan indicate that the technology is much advanced. 
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• “Now TV and radio stations (in Japan) broadcast warnings seconds after an earthquake 
starts using data gathered by nationwide networks of seismic stations. Two cellphone 
carriers also send early warnings to their 21 million customers, and a third one plans to start 
soon.”33

 
 

• A system of this type has been installed to alert Taiwan utilities to the beginning of an 
earthquake. 

 
• “A few months ago, the University of California Berkeley the U.S. Geological Survey and two 

other universities began testing a prototype earthquake warning system. It would alert 
people, hospitals, transit systems and factories seconds to a minute before a major 
quake.”34

 
 

• The system is being developed in cooperation “--- with Google.org – Google’s philanthropic 
arm – and several companies such as Deutsche Telekom’s Silicon Valley Innovation 
Center.”35

 
 

• The “--- director of the UC Berkeley Seismological Laboratory, is optimistic that within three 
years , they can prove the system works and seek $150 million for a fullscale West Coast 
warning system. It could be running two years later ---.”36

 
 

• “An early warning system could save thousands of lives and prevent millions of dollars of 
damage.”37

 
 

• It appears that there could be potential for sensors attached to the NEPTUNE Canada 
network to provide a warning of the commencement of a Cascadia Subduction Zone 
earthquake off the west coast of Vancouver Island. 

 
• A warning time of 20 to 40 seconds might apply to the more densely populated areas of 

southwest British Columbia, which could be long enough for people to take defensive 
positions and utility systems to engage safety measures. 

 
 
ECOSYSTEM-BASED MANAGEMENT 

• The Department of Fisheries and Oceans is just completing a 5-year Ecosystem Research 
Initiative in the Strait of Georgia to provide scientific support for integrated management of 
the diverse human activities in the Strait – such as fishing, aquaculture, transportation, and 
mineral exploitation. 

 
• VENUS is the only organization providing continuous observations of oceanographic 

conditions and acoustic signals of zooplankton and fish in the Strait of Georgia, contributing 
to the annual DFO State of the Ocean reports.  

 
• The Cohen Commission on Fraser River sockeye salmon has identified tracking zooplankton 

(food for juvenile salmon), outgoing juveniles and returning adults as an important 
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component of a research and monitoring program: "A fully integrated oceanographic and 
ecological investigation of the Strait of Georgia would involve both monitoring and research 
covering several disciplines simultaneously, including establishment of comprehensive 
sampling for zooplankton, harmful algal blooms, estimates of predation by marine mammals, 
etc."38

• Currently, VENUS monitors important features of the Strait relevant to salmon including the 
density of zooplankton – the primary food for emergent salmon juveniles.  VENUS 
instruments can detect dense schools of returning salmon before they enter the River.  
Expanding capabilities will return continuous data from the BC Ferries transiting the Strait, 
including algal blooms. 

 

• ONC is in discussions with the BC Ministry of the Environment on providing data in support 
of BC State of the Environment reporting and monitoring in the Strait of Georgia and on the 
outer coast of Vancouver Island. 

 
• Ocean acidification now threatens both fish-based industry and the shellfish aquaculture 

industry in BC. Greater CO2 levels in the atmosphere move the gas into the north Pacific 
where, combined with upwelling waters on our coast, the resulting acid is lowering water pH.  
This water moves into the Strait where the delicate shells of newly hatched shellfish dissolve 
easily. 

 
• Both the aquaculture industry ($30 million 2009 value) and the harvest industry ($175 

million) will be affected: some BC farms are already moving to mitigation.  ONC is working 
with industry to develop better sensors to measure pH and carbon dioxide for early warning 
and monitoring.  

 
Value of 'Ecosystem Services'  

 
• There does not appear to be an existing analysis of the value of the ecosystem of the Strait 

of Georgia. However, the results of a study of the value of ‘ecosystem services’ of Puget 
Sound provides a useful reference point given that body of water has considerable similarity 
to the Strait of Georgia. Together they constitute a linked ecosystem, the Salish Sea. 
 

• A group in Washington state, Earth Economics Board, has published a study in which they 
have estimated the value of ‘ecosystem services’ provided by Puget Sound: "Ecosystems 
within the Puget Sound Basin provide between $7.4 and $61.7 billion in benefits to people 
every year. If the “natural capital” of the Puget Sound basin were treated as an economic 
asset, the asset value would be at least $243 billion and (at most) $2.1 trillion".39

 
  

• As noted, a similar study has not been done for the Strait of Georgia and its surrounding 
land areas. However, VENUS observations over several decades would provide indications 
of degradation of marine resources and quality. 
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• Currently, VENUS monitors important features of the Strait relevant to salmon including the 
density of zooplankton – the primary food for emergent juveniles.  VENUS instruments can 
detect dense schools of returning salmon before they enter the River.  Expanding 
capabilities will return continuous data from the BC Ferries transiting the Strait, including 
algal blooms.40

 
 

An Illustration of the Economic Importance of VENUS: Salmon 
 
• “The salmon fishery – the most valuable commercial fishing activity on the West Coast – 

sustains an important industry in both Canada and the United States. The fish also have 
great cultural and economic significance for Native people. Sport or recreational salmon 
fishing in the region also makes a significant and valuable contribution to the local 
economies of many coastal communities.”41

 
  

• “Fraser River sockeye salmon are the economic backbone of Pacific commercial fisheries in 
both Canada and the United States. The Fraser (was) the largest producer of sockeye in the 
world, supporting some 100 distinct stocks. The fish (in the past) usually represent(ed) 50% 
of the total salmon catch from the Fraser River.” In 2010, the value of this fishery to BC was 
$238 million.42

 
  

• In more recent years the return of sockeye salmon to the Fraser River to spawn has been 
erratic and has threatened the survival of some of the stocks and in some years has 
resulted in closure of major aspects of the fishery.  

 
• A commission is conducting a thorough review of the situation. A key comment that has 

emerged is: “Since the early marine environment appears to be a major potential source of 
declining productivity, it is particularly important [to] improve information on potential 
stressors affecting sockeye along their migratory path from the mouth of the Fraser River ---“ 
(northward through the Strait of Georgia and) “--- through Queen Charlotte Sound.”43

 
 

• Current capacities of VENUS and expanded capabilities being planned and implemented 
will provide vital information concerning the ecosystem health of the Strait of Georgia and 
the impact of that on “--- both juvenile and mature Sockeye salmon both exiting from and 
returning to the Fraser River, respectively.”44

 
 

• These capabilities as well as “--- continuous inverted echo-sounder logging, that captures 
the vertical and temporal variation both zooplankton and fish abundance” from a VENUS 
site near the mouth of the Fraser River demonstrate the environmental and economic value 
of the network.45

 
 

 
ONCCEE ECONOMIC IMPACT  
 
• ONC has received federal grants of $7 million to fund the ONC Centre for Enterprise and 

Engagement (ONCCEE), a Centre of Excellence in Commercialization and Research 



   
 

28 
 

(CECR).  ONCCEE is focused on ocean observing system technology to support industry 
growth and educational programs.   
 

• These grants are applied to four focus areas: sensor technologies, ocean observing 
infrastructure, information and communication technologies (ICT) systems, and education 
and public engagement.   

 
• ONCCEE has a national mandate. However, one of the largest ocean technology clusters in 

Canada is in the Vancouver/Victoria area, with particular expertise in cabled ocean 
observing infrastructure, sensors and maintenance systems. Thus, a good deal of the direct 
and future benefits from ONCCEE will be realized in British Columbia. 

 
• Estimated revenues to BC companies to date from sales related to technologies developed 

on the ONC Observatory are in the order of $6 million. As ONCCEE technology 
demonstrations and activities impact across the country, other regions will see results in 
increased revenues, particularly for sensor technologies where revenues will be realized on 
a global basis. 

 
• As Canada’s Centre of Excellence in Ocean Observing Systems, ONCCEE is well 

positioned to assure BC companies secure a significant portion of the estimated $1 billion in 
ocean observing projects anticipated globally over the next 5 years.  Potential revenues for 
BC companies in projects proposed to date are in the order of $50 million.   

 
• Projected revenues to ONC based on ONCCEE activities are projected to be in the order of 

$1 million per year by 2014 in consulting services, contract revenue, licenses and royalties.  
  
• ONCCEE has led the development of the Ocean Technology Alliance Canada, linking 

Canada’s regional associations to foster, promote and facilitate mutually beneficial ocean 
technology initiatives in Canada through a collaborative approach. 

 
• Sharing market intelligence and seeking opportunities beyond individual company products 

will lead to larger programs where Canadian companies working together can capture more 
of the value chain, particularly in the ocean observing market sector. 

 
• ONCCEE activities continue to help Canadian companies enter new foreign markets with 

ocean observing related products, including hosting foreign trade missions, conference 
exhibits and organizing international trade missions.   

 
• Educational programs developed by ONCCEE, although planned nationally, are being 

piloted in BC for expansion across Canada. Programs target both K-12 and undergraduate 
levels to recruit students into science and technology careers in the ocean sector to meet 
the growing need for highly qualified personnel.  

 
• ONCCEE continues to seek markets for ocean observing technologies beyond research 

systems.  Applications exist for full scale observing systems and smaller scale monitoring 
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systems in various major industry sectors including: oil and gas, renewable energy, 
transportation, fisheries and aquaculture, security and marine recreation.   

 
• Direct application of ONC technologies include “big data” systems developed through the 

significant investments in ICT for observatory users.  The novel technologies developed for 
these applications are relevant to many fields, particularly those where real time processing 
of complex data streams is required for decision making processes, This has led to a 
partnership with IBM Canada for the evaluation of IBM technologies for streaming data 
applications.  

 
• Developed over the past six years, DMAS represents an ICT investment of over $30 million. 

It is one of the world’s largest scale oceanographic sensor networks, and places Canada in 
a world leading position in ocean observing system technologies.   

 
• The long term objective of these applications is to provide real time decision making and 

mass notification of major marine events such as marine conditions, tsunami and 
earthquakes.   

 
• Projects have already been completed to support applications of cabled ocean observing 

technologies in the oil and gas industry to support environmental monitoring of future 
exploration platforms in the Canadian Arctic.   

 
• ONC ICT is being discussed with leading edge ocean renewable energy projects in Canada.  

Major ocean observing initiatives are being implemented in Europe and Asia in which ONC 
has led proposals to apply novel ONC technologies.  Once implemented, these solutions will 
be applicable to projects globally.   

 
• In all of these cases, ONC ICT products are only a portion of the overall system.  Canadian 

companies are able to supply other components of these systems including infrastructure 
and sensor technologies.  

 
• ONCCEE also operates a technology demonstration facility using the ONC Observatory to 

demonstrate new Canadian technologies live on the internet in front of an international 
audience of world leading scientists. ONCCEE provides expert consulting services to make 
sure products are ready to meet both ONC scientist needs and global market demands.   

 
Data Management and Archiving System 
 
• The most significant ONC internal technology development has been the Data Management 

and Archiving System (DMAS).  The DMAS provides all data acquisition, data archiving, 
system control and user interface functions for both the VENUS and NEPTUNE Canada 
networks.   

 
• The system connects over 400 oceanographic sensors and 1000 engineering sensors 

spread over 900km of fibre optic cable with aggregate data rates of up to 10gigabits per 
second.  Sensors vary from simple temperature sensors and ocean bottom pressure 
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sensors to sophisticated systems such as directional hydrophone arrays and high definition 
video systems.   

 
• Through the Internet, users from anywhere can connect to stored data, view real-time 

videos and control observatory assets through simple web interfaces.  DMAS provides data 
processing capabilities for thousands of users around the world for numerous applications 
from tsunami and earthquake monitoring to marine mammal monitoring and coastal radar.  

 
•  The DMAS is a highly scalable system with applications in multiple sectors where sensor 

data needs to be acquired from a network and distributed to users over the Internet.   
 

• ONCCEE is tasked with finding commercial partners for distribution for the system and in the 
interim provides direct system sales to research and industry users globally.  With over $1 
billion in ocean observing systems being developed over the next five years, numerous 
opportunities exist for DMAS applications, from research systems to marine industry 
monitoring systems.   

 
• From the experience developed within the ONC team, ONCCEE also offers support services 

through feasibility studies and expert consulting to new programs requiring sensor data 
management systems. 

 
 
QUANTITATIVE ECONOMIC IMPACT ANALYSIS 
 
• Tables 1 and 2 earlier in this report show historical and projected expenditures by and for 

ONC in terms of a series of categories. Those involving the larger total expenditures include 
wages, salaries and benefits; services from fee-for-service providers; construction/ 
renovation and equipment. 
 

• The basic information contained in these tables has been finalized. With the assistance of 
BC Stats (the statistical agency of the Government of British Columbia), estimates have 
been prepared of the several economic indicators commonly used to express the magnitude 
of the importance of an entity in economic terms. These include the value of output, 
employment, payrolls and contribution to Gross Domestic Product that can be directly 
attributed to ONC. 

 
Indirect and Induced Impacts 
 
• The importance of an entity to the economy cannot be gauged just by its direct economic 

impact. To produce a product or service, an organization purchases goods and services 
from other organizations. The impact of this is the indirect effect of the entity. 

 
• An organization pays its employees to produce products or services. The spending of these 

wages and salaries generates more economic activity in other organizations, resulting in the 
induced effect. 
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• The total economic effects therefore include the direct, indirect and induced effects outlined 
above, expressed in terms of value of output, employment, payrolls and contribution to 
GDP. 

 
BC Stats 
 
• BC Stats, the statistical agency of the Government of British Columbia, has processed the 

projected direct economic impact data for Ocean Networks Canada for the fiscal years 2013 
through 2017.  

 
• The resulting indirect and induced impacts have been computed and added to the direct 

impacts to arrive at the following overall quantified effects.  
 

• The total impact, including ONC expenditures and supplier industry impacts as calculated by 
BC Stats are projected to be $61 million in Gross Domestic Product and 600 person-years of 
employment. This is over a five year period, so that the average employment impact during 
that time is estimated will be 120 persons. 

 
Comparison with Other Research Initiatives 
 
• The personnel of ONC are very highly qualified, and their average income is nearly twice the 

average in the province. That results in significantly higher income taxes being paid by the 
ONC workforce, and correspondingly different economic impacts. BC Stats has taken this 
into account in the final calculations re ONC impacts, with effects which are reflected in the 
following findings. 

 
• In each of the cases referred to below, the impacts include direct, indirect and induced 

effects. 
 

• The total projected contribution of the Provincial Government to ONC for the fiscal years 
2013 – 2017 is projected to be $34 million.  

 
• The ratio of the contribution of ONC to provincial GDP in relation to the financial contribution 

by the Provincial Government to ONC for fiscal years 2013 – 2017 ($61 million ÷ $34 million) 
is projected to be 1.8.  

 
• This is much higher than the ratio for numerous other Provincial research initiatives with 

which the authors of this report are familiar.  
 

• A key reason for this higher ratio is that the funding being applied for by ONC is essentially 
for operations, with a very high wages and salaries component and higher income tax 
payments. For earlier stage investment and particularly where research equipment is 
purchased from sources outside the province, the ratio is much lower.  

 
• For ONC, the ratio of the number of jobs created or maintained to the amount of provincial 

government funding to be provided is 18 jobs per million dollars. This is substantially more 
than for most other key Provincial research initiatives with which we are familiar, and 
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significantly more than those where there is a large component of equipment purchases 
involved (which often are sourced from outside of BC or outside of Canada). 

 
• For the proposed ONC funding, the return to the Provincial government in terms of tax 

receipts compared with the funding provided is projected to be 0.1, which is modestly more 
than the average for Provincial research initiatives and much more than where the research 
expenditures have a major focus on equipment. 

 
Return to Investment in Research 
 
• Clearly, ONC offers the prospect of a return to investment in research that is superior to 

most other research initiatives that have been supported by the Province of British 
Columbia. 

 
• In addition, as outlined in previous sections of this report, there are numerous other largely 

unquantified, positive economic impacts that ONC offers.  
 
• Not the least of these is that ONC has the potential to significantly reduce the loss of life and 

moderately reduce the huge cost of damage from the major subduction earthquake that 
inevitably will strike Southwest British Columbia.  

 
• The revolutionary impacts on ocean research and on education concerning the ocean 

environment are other key contributions of ONC that help to make British Columbia and 
Canada the leading jurisdiction in the world with respect to subsea research. This is 
important, but not necessarily amenable to numerical assessment.    

 
 
CONCLUSION 
 
• This summary report sketches the economic importance of Ocean Networks Canada from a 

number of perspectives.  
 
• It is clear that ONC is of substantial importance in terms of its economic impact. 

 
•  In addition, as outlined in this report, the impact and potential impact of ONC in other 

dimensions is remarkable. 
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Appendix 
 

AUTHORS OF THE REPORT 
 
David E. Park, FCMC 
Project Manager 
 
This analysis was managed by Mr. David Park, who also had a major involvement in the work.  
 
Mr. Park has had substantial experience in relevant projects. He has been responsible for and 
carried out a great deal of the work involved in the assessment of the economic impact of the 
research and innovation expenditures of the Ministry of Advanced Education (that part of the 
Ministry since transferred to another ministry). He has been similarly engaged in assessment of 
the economic importance of the Life Sciences in British Columbia. 
 
Mr. Park was responsible for and carried out a good deal of the work involved in assessing the 
economic importance of Genome British Columbia. He has directed an analysis of the 
fundamental driving forces of the B.C. economy, which included the assessment of the 
economic impact of each sector of the economy. He also has assessed the importance of 
specific sectors to the economy of this province and other provinces. He has gauged the 
economic impact of particular projects, developments and organizations, and has carried out a 
great deal of other economic analysis work. 
 
He is a past President of the Association of Professional Economists of British Columbia, and is 
a Fellow of the Institute of Management Consultants of British Columbia. He is also a past 
president the Institute of Management Consultants of Canada.  
  
Mr. Park has been Chairman of a variety of committees and task forces of The Vancouver 
Board of Trade, including the Economic Development Committee. He subsequently joined the 
staff of The Board, and in 2007 retired from the position of the Chief Economist and Assistant 
Managing Director of The Board. He holds the title of Economist Emeritus of The Board, and 
has been or is engaged on projects of mutual interest to The Board, the Sauder School of 
Business at the University of British Columbia, and the Justice Institute of British Columbia. He 
also undertakes other consulting work, particularly with respect to applied economics such as in 
the case of the current project. 
 
Mr. Park worked for three decades as a management consultant, with a good deal of that work 
involving economic analysis and related subjects. Prior to joining the staff of The Vancouver 
Board of Trade, he was a partner-level member of a Vancouver-based management consulting 
firm and Director in the Vancouver office of a national management consulting firm. Previously 
he was a Partner of a major international management consulting firm, and was responsible for 
marketing and economic consulting services in British Columbia on behalf of that organization. 
 
Mr. Park holds the degree of Bachelor of Applied Science (Electrical Engineering) from the 
University of British Columbia, and Master of Business Administration from Stanford University. 
 
 
Peter McCaffrey 
 
Mr. Peter McCaffrey is an independent consultant who was extensively involved in the analysis 
of data concerning the research and innovation expenditures of the British Columbia Ministry of 
Advanced Education, including the British Columbia Knowledge Development Fund and 
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corresponding expenditures of the Canada Foundation for Innovation. He was similarly involved 
in analysis of the economic importance of Genome British Columbia. More recently he has been 
engaged in assessment of the economic importance of the Life Sciences in British Columbia. 
Mr. Park and Mr. McCaffrey have worked together extensively in the past. 
 
Mr. McCaffrey graduated with a Bachelor of Arts degree (major - Public Administration) from the 
University of Alberta, and has completed course work in the Master of Public Administration 
program at the University of Alberta and the University of Victoria.  He has attended numerous 
courses, workshops and seminars dealing with management and other professional 
development subjects. 
 
Early in his career, Mr. McCaffrey was with a major national management consulting firm where 
he worked in the area of economic development. Projects included the development and 
implementation of surveys, database development and economic impact studies including 
employment analysis. Feasibility studies, marketing plans and a variety of other work also were 
performed.  
 
Subsequently Mr. McCaffrey became an Economic Development Officer, and was instrumental 
in the establishment of two Economic Development Commissions in different regions of British 
Columbia.   
 
 Later Mr. McCaffrey was employed by Human Resources Development Canada (HRDC) for 
more than a decade, initially as a labour market analyst and then as manager of a Human 
Resource Centre in a community in the Interior of British Columbia. 
 
 
BC Stats 
 
BC Stats, the statistical agency of the Government of British Columbia, has processed the 
projected direct economic impact data for Ocean Networks Canada for the fiscal years 2013 
through 2017. The resulting indirect and induced impacts have been computed and added to 
arrive at the overall quantified effects.  
 
 
Senior Personnel of Ocean Networks Canada 
 
Senior personnel of Ocean Networks Canada have provided extensive input to this report, 
reflecting their comprehensive knowledge of the business of the organization, the field of ocean 
research, and the rapidly developing subject of cabled ocean observation systems. We greatly 
appreciate their cooperation in support of our work. 
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