




































































Circulating brains: labour flows and the ocean technology cluster
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A key feature of LISs is the exchange of
knowledge between firms and other
organizations. One way to measure such
exchange of knowledge is to examine
the circulation of labour flows, that is,
the movement of people between firms
and other organizations. When people
move, they bring with them the
knowledge they have learned through
previous education and employment
experiences.

The adjacent figure shows patterns in the
flows of labour into firms in the ocean
technology sector (see Figure 17, top).
The majority of ocean technology firms
have hired from other firms in the St.
Johns-city region. Of the respondents
who provided employment information,
five indicate that 50 percent or more of
their employees were hired from other
firms in the St. John’s city-region
(hired other firms stjohns).

Furthermore, the majority of firms have
employees who were previously
employed in an ocean technology
organization in the St. John’s city-
region. Of the respondents that provided
employment information, four firms
have hired 50 percent or more of their
employees from other organizations
within the ocean technology sector in the
St. John’s city-region

(previously employed in field stjohns).

Together, these findings suggest that
labour circulation within the local ocean
technology labour market is an important
feature of the ocean technology cluster.
It further suggests that the cluster
constitutes a LIS where firms learn from
one another as employees move from
one firm to another.

Figure 17. Labour flows into ocean technology firms.
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Figure 18. Labour outflows from ocean technology firms.

Figure 18 and Figure 19 show labour outflows from ocean technology firms. The findings corroborate
the idea that the sector represents a LIS. Ocean technology firms that have lost full time employees in
the last three years have predominantly lost them to firms within the St. John’s city-region. Of the
respondents providing employment information, 10 firms have lost up to 10 percent of their full time
employees to other firms in the St. John’s city-region, while seven firms have lost 10 percent or more of
their employees to firms in the St. John’s city-region.
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Figure 19. Labour flows within the ocean technology cluster (hired from).
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Figure 20. Labour flows within the ocean technology cluster (lost to).

Taken together Figures 17 — 20 suggest that brains are circulating within the ocean technology cluster in
the St. John city-region, not only out of institutions of higher learning, but between firms as well. This
circulation of knowledge embodied in people is a key feature of LISs.
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What are the key gaps and barriers to a more effective cluster and LIS?

The Newfoundland and Labrador ocean technology sector operates as a cluster and a LIS. However,
there are important gaps and barriers identified by study participants that, if they could be overcome,
would benefit the sector. Two principle areas of problems and obstacles were identified: 1) those related
to innovation; and 2) those related to the commercialization of innovation.

Problems and obstacles: development of innovation
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Figure 21. Relative importance (high, medium, low) of different obstacles to firms’
innovation activities.

Figure 21 shows the relative importance of various types of obstacles experienced by firms in the last
three years that slowed down or caused problems for firms’ innovation projects. It appears that the shear
lack of staff (insufficient staff) and attracting appropriately trained R&D staff

(attracting_staff development) are the most important obstacles for firms in the oceans technology
cluster. Closely following these obstacles are a lack of funds available within the firm (lack of funds)
and lack of finance from sources outside the firm (lack of finance) to carry out innovation projects.
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Problems and obstacles: commercialization of innovation
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Figure 22. Relative importance (high, medium, low) of different obstacles to firms’
commercialization of innovation activities.

Figure 22 shows the relative importance of various types of obstacles experienced by firms in the last
three years that hindered commercialization of their innovation activities. The picture here appears
more equivocal. While the difficulty of attracting appropriately trained staff

(attracting_staff commercialization) is ranked of medium importance, the only factors ranked of high
importance are uncertain demand for innovative products (uncertain_demand), that the market is already
dominated by established firms (market dominated), there is a lack of consumer acceptance of
innovative products (lack acceptance), and/or a lack of government standards

(lack _government standards). Similarly, firms indicate that uncertain demand for innovative goods is
of medium importance. The rankings of these factors suggest that firms might lack sufficient market
knowledge when it comes to commercializing their innovation activities. Yet, most firms rank a lack of
knowledge of markets as being of low importance in terms of the problems they have experienced when
trying to commercialize their innovation projects.
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What needs to be done to take the ocean technology cluster and LIS to the
next level?

There are some key observations and policy relevant recommendations voiced by study participants.
This section reports these observations and recommendations using quotations from interviews with
participants to provide some context. The observations and recommendations are made by a diverse
group of people directly involved in the ocean technology sector (see Table 1). In some cases, their
views may appear to ignore existing factors, external supports, and policies. However, to the extent that
these themes emerged in interviews suggests that even in cases where factors, external supports, and
policies exist they would benefit from continual review and refinement. These themes also suggest a
need for increased awareness on the part of business, government, and academia about existing factors,
external supports, and policies.

1. Some government strategies are highly regarded. Recent policy initiatives are a source of
optimism.

“... the provincial government’s oceans innovation strategy is a very good
start...” (C1).

“... So there is government support from IRAP and with ACOA, and now the
provincial Research and Development Corporation [RDC] [...] there’s
organization like that that are helpful [...] I think the EDGE program is actually
brilliant in terms of attracting investment [...] (C9).

“... we’re really excited by the RDC, and they have a lot of programs [...] you
know, the whole oceans opportunities strategy is coming out now and we see
ourselves, you know, availing from a lot of those funds, and so that’s obviously
very important to us” (C10).

“I would have to say that there has been a tremendous increase in government
programs that [are] supporting industry, so I wouldn’t be negative. There will
never be enough because this type of work is very expensive, but I can’t say
anything negative because I do have to say they have in the last five years
increased their commitment to R&D in the province” (C11).

“... the Research and Development Corporation constitutes a mechanism that
was put in place to help the ocean technology [sector] [...] it invented programs
that are meant to [fill the] need of the local industrial community. Ocean
technology was singled out as one of the two sectors of interest. [RDC has]
voucher programs, proof of concept programs, and something called directed
research programs. These are good programs. So, you know, I think that’s a
mechanism, I hope, ... that’ll help” (C13).

2. Industry sees a role for government.
“... I still think that somehow someone — probably government or whoever, or

people involved in the commercial fishing industry — have to get a handle on
that industry because, as I said earlier, it’s just too unpredictable. You can’t
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plan from one year to the next, which makes, you know, planning business...
makes life difficult. You don’t know what to do” (C3).

“...continued support by the government, attempts to create a critical mass of
companies in the sector should continue” (C9).

. Industry wants clear and consistent policy direction from government.

“... tell us what you’re going to do and do it. I don’t care what it is. Just tell
us and do it [...] listen to us [industry] and tell us” (C1).

. Industry needs to use existing programs more effectively.

“I would say the biggest help in that was the Foreign Affairs department, the
embassies. It’s one of the... nobody ever thinks about them in Canada ever, but
they’re one of the most under utilized and most effective — I think anyway —
business assistance for doing international business out there. I can call up any
embassy, get a trade commissioner who will do background checks on potential
customers, partners; will give me the lay of the land of laws, doing business,
visa information [...] after that Export Development Canada has been absolutely
fabulous in helping and assisting getting into markets; but again the embassies —
I’m always shocked at how little they’re paid, how little they’re under funded
[sic], and how effective they are” (C12).

Government needs to leverage the capacity of industry more effectively.

“...if you look a the history of the defence labs, they were established in the
40’s when there was no capacity in industry or academia to do the kind of work
that the Department of Defence needed. Now there’s much more capacity
outside of these labs” (C6).

. Initiatives that enhance possibilities for business cooperation and business mentorship need to be

developed further.

“...we obviously [need] to cooperate. To give you an example, [in] one of the
countries where we installed [our technology] [...] I got a chance to visit that
site in this very distant foreign country, and much to my surprise there was a
process report made by [Company X] [...] So here we were. We’re two [Oceans
Advance] companies working closely with the same partner installing two
different technologies in the same country. Didn’t really even know it” (C6).

“There’s not a lot of real... at the risk of insulting everyone in the sector,
there’s not a lot of, you know, real hard core business leadership — you know,
people who know how to not only run a business and grow a business, but all
the stuff that goes with it. I mean, raising capital — I mean, when it comes to
raising millions of dollars in capital, this is a tough thing to do, and you don’t
do it in MBA school. You learn it by being in business for 20 years [...] and



again how big is that ocean technology cluster? Let’s say 1,500 people work in
the companies, of whom half would be, let’s say, of some seniority. So you got
like 700 people. There’s not many in that group who have the wherewithal and
the track record of that kind, that building a company from 10 to 100 to a 1,000
[people]” (C13).

. Develop policies and supports with enough variety and flexibility to accommodate the diverse
ecology of firms comprising the ocean technology sector.

“A lot of these companies are start-ups or small and medium trying to grow, that
kind of stuff. Where the money is so difficult in general, going... you know, if
you look at almost everything — whether it’s a provincial program or a federal
program — it requires a substantial investment by the company, and in a lot of
cases that’s warranted. [...] The problem with that is sometimes there are great
projects that need to be done, but the companies can’t necessarily put a lot of
money into it, if any, so I think a lot of these programs need the flexibility to
fund projects a 100 percent” (C6).

“... then I would go to government and say, ‘Now let’s write policy and let’s
follow our policy,” okay, ‘and let’s come out with clear guidelines’; and, you
know, in those guidelines, let’s look at who we’re trying to support. We’re
trying to support the smaller companies, the smaller R&D companies, right, and,
you know, they need different support ...” (C1).

“There is a huge tendency to go with the big guy [...] Dealing with a little guy
is seen as a huge risk. Well, there are policies one could implement to mitigate
that risk [...] so that a large company could deal with a small guy and [...]
policy could help underwrite some of that risk. That would be another huge
policy” (C6).

“The biggest challenge individually for companies has been that transition from
largely a science or engineering-based enterprise to a commercial enterprise [...]
What happens though is those companies tap into [...] public sector funding to
support the development of their business. They get into debt to these
organizations. When the times come [...] where true venture capitalists [...]
might look at them, or other outside investors might look at them and come in
and invest in them, the first thing they say, ‘Well, your debt/equity ratio is
upside down, and we have to resolve that,” so it kind of puts them in a hard
position to make the leap to commercial” (C8).

“So if you say, ‘Well, we’ll subsidize the salaries of those people that you
relocate here’, I think that’s brilliant. That would be great because you’ll... you
know, you’ll grow this entire community. That’s a very positive thing” (C9).

. Consider more targeted funding for the ocean technology industry, such as a non-solicited
proposal fund.

“ ... they had some big ideas for [...] almost like a funding agency just for ocean
industries where it would be funnelled somehow [...] I don’t know if it ever

25



26

10.

11.

became a proposal or not but, you know, that kind of thinking, I guess, is kind
of putting us all into one big... one group, and then that makes us a bit stronger
...7 (C10).

“There used to be a thing called a non-solicited proposal fund [...] It was
extremely successful [...] they canned it about 15 ... 20 years ago. I think all -
both federal and provincial programs — should set up the same kind of thing”
(C6).

Examine tax structures as sources of R&D funding.

“So let’s say we developed a new technology and exported it, then have a tax
holiday for like five years so that we can take all what we would normally be
paying in tax and funnel it right back into the company to develop. That would
be extremely beneficial” (C12).

Develop the human resources for the ocean technology sector by supporting the education of
more than just science and technology students. Just as there is a diverse ecology of ocean
technology firms, there is also a diverse ecology of human resource requirements in the sector.

“The development of a human resource base [...] stems from an understanding
of the other types of professionals that are needed in this industry - not just
scientists, not just software developers, not just engineers — but people in the
corporate sides [...] and in marketing have come to understand this industry
better. [...] I think there’s a model that can be created between academia and
industry that we don’t use. It’s used extremely successfully in Norway and all
over Europe. [...] I think that’s one thing we’re lacking: waiting until people
get out of university to entice them to come work for you ... I think it’s a
mistake. I think we need to support students while they’re in school either
academically, financially, summer jobs, whatever; and then where are they
going to go to work when they finish? Of course, they’re going to come work
for you: (a) they’ve met you; they understand your product or your science or
your service; and (b) you’ve already supported them...” (C11).

If research is to become a major activity of MUN, public funding formulas need to better reflect
that goal.

“I think there’s a real opportunity for value in ocean engineering by growing the
faculty [...] but, of course, I don’t think that we should grow that in the
absence of broader growth in MUN. The university is... the whole idea is that
it’s [...] a whole mix of domains and disciplines and interacting, [...] ideas, and
it’s a [...] beehive of activity, and so you can’t just grow engineering and not
grow the rest of the university [...] There’s just no way to get there on the basis
of justifying it by how many so-called bums in seats — you know, undergraduate
students” (C5).



12.

13.

14.

Get beyond the work term and the co-op student. Develop structures that enable industry and
academia to partner together more effectively for commercializing R&D.

“A better understanding of commercialization and the cost of it, a better
relationship or a more workable relationship between business and academics
where graduate students could come work for our companies, and where
companies can support graduate students. For example, that would be huge, so
that we don’t have to bring professionals in from outside our province [...] Can
we support you as a student to do this research; and when you’re finished doing
that research in the university, you come work for us and finish it. That’s what
I mean. That’s what I mean by that kind of partnership.” (C11).

To grow the sector in the long term, get beyond an exclusive focus on college and university
students. Get primary and secondary students excited about oceans and ocean technology.

“I think one of the biggest things missing out of the ocean technology sector is
K to 12 education [...] If we look at Smart [Bay] one of the things we’ve always
said is - wow, wouldn’t it be great to get a class in ocean technology from
around Placentia Bay so that kids can go in and look at the centres and come up
with projects, and get them to appreciate the ocean. Until we’ve done that, we
can get to the 10-billion-a-year industry. Hey, that’s great, but I say — hey, you
get there you still haven’t succeeded unless you get [...] that grassroots into the
education system” (C1).

Develop more intensive, coordinated image management strategies for the sector as a whole.

“[...] if you speak to anyone outside of Newfoundland, really, [who] comes
down here that ... is in the industry, they’ll say that there’s nowhere that has all
these companies and these facilities in one spot. The message has to get out
there [...] I think in order to take that next big step there has to be some kind of
an identity here in ocean technology, and I’m still not... I know we’ve come a
long way, but I’'m still not sure if it’s there ...” (C10).
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Conclusion

This study analyzed the organization and dynamics of clustering and innovation in the ocean technology
sector in Newfoundland and Labrador and the St. John’s city-region. The sector matches national
benchmark criteria for clustering and is predominately externally oriented towards firms/organizations
outside the region. The network of buyer/supplier relationships and collaborative relationships internal
to the cluster, other than those related to Memorial University (MUN), focuses on only a few firms. The
cluster’s outward orientation coupled with the dominance of only a few firms within the cluster suggests
the cluster is vulnerable to external economic shocks.

In addition to the clustering dynamics in the Newfoundland and Labrador ocean technology sector, there
is ample evidence to suggest that the sector comprises a learning and innovation system (LIS). A key
feature of LISs is the exchange of knowledge between firms and other organizations. The majority of
ocean technology firms have hired from other firms in the St. Johns-city region. Furthermore, the
majority of firms have employees who were previously employed specifically in an ocean technology
organization in the St. John’s city-region. These findings indicate that labour circulation within the local
ocean technology labour market is an important feature of the ocean technology cluster. It further
suggests that the cluster constitutes a LIS where firms learn from one another as employees move from
one firm to another.

Study participants perceive several key gaps and barriers to innovation and the commercialization of
innovation in the cluster and LIS. Firms are challenged in being able to attract the shear number of
required staff and appropriately qualified staff. Another key challenge to innovation for firms is
insufficient funding and finance for their innovation activities. Challenges to commercialization are
more mixed. One issue ranked of high importance by participants is uncertain demand for innovative
products. However, most firms rank a lack of knowledge of markets as being of low importance in
terms of the problems they have experienced when trying to commercialize their innovation projects.
Other issues ranked of high importance by participants include the market being already dominated by
established firms, that there is a lack of consumer acceptance of innovative products, and/or that there is
a lack of government standards.

Study participants voiced several key recommendations with policy implications. While recent policy
directions, such as the Research Development Corporation (RDC), are a source of optimism there is a
need for policies and supports with enough variety and flexibility to accommodate the diverse ecology
of firms comprising the ocean technology sector. Specifically, participants suggest a non-solicited
proposal fund and a fuller use of the tax code as a source of R&D funding. Moreover, if research is to
become a major activity of MUN, public funding formulas need to better reflect that goal. From an
education stand point, the industry needs well trained human resources that include scientists and
engineers, but also corporate managers and marketing personnel. Long term growth in the sector will
come from early interventions in primary and secondary education that excites children about the oceans
and ocean technology. Finally, the sector needs a coordinated image management strategy that
highlights the sector’s strengths to international markets.
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