-

Science~,

British~

- - - ------- - ---

-

.

- -- -

TWENTY-TO-ONE PAYBACK
BY B.C. SCIENCE!
A short summary of the
major findings of a
Report by Research Consultant
Dr. Craig Walden,
on the
Assistance Grants for
Applied Research (A.G.A.R.)
program
of the Science Council
of British Columbia

April, 1986

i

f~(~
,:~ ~~-

I

~,, ".~-'<''-iJ Twenty dollars back for every dollar invested!

.D • t \5 rYou

1'\ f~ .~1
·

c' ~~r

won't get that kind of payoff at a bank or trust
company; it's even rare at the stock exchange or
racetrack! Yet, that's what the Science Council of British
Columbia's investment in applied scientific research is
returning to the provincial economy. What's more, that
investment is providing many other benefits such as
new employment, specialized job training and an inflow
of funds from outside the province.
The stunning figure of twenty-to-one comes in a
report prepared by Dr. Craig Walden, an independent
research consultant based in Vancouver. His report is
proof that the provincial government's five-year
investment in applied scientific research, through the
Science Council of British Columbia, is starting to pay
major dividends.
·
Dr. Walden was a natural choice to conduct such an
exhaustive study. A chemist by training, he is the former
Director of Research at Forintek Canada Corporation's
Western Wood Products Laboratory in Vancouver and,
prior to that, he was Associate Director of B.C. Research
in Vancouver. Obviously, his knowledge of research
methods and expectations is just what was needed for a
study of this kind!
From June to November, 1985, Dr. Walden
conducted a detailed survey of all 207 projects the
Science Council of British Columbia assisted between
1980 and 1984. Many of the projects were carried out
by private industrial companies in British Columbia,
others by universities and not-for-profit research
institutes. He sent comprehensive questionnaires to
every project leader and, where appropriate, followed
these up with personal interviews and requests for
additional information. In many instances he consulted
experts and observers in both industry and the
academic world to obtain further objective appraisals of
individual respondent's claims.
Crucial to understanding the significance of Dr
Walden's report are the following facts:
a. Between February 1980 (when its grants program
began) and May, 1984, the Science Council of British
Columbia invested approximately $19 million in 207
applied research projects. They were in Agriculture
and Food; Aquatic Sciences; Biotechnology;
Computers and Computing; Electronics and
Communications; Energy; Forests and Forest
Products; Manufacturing and Machinery; Mining,
Minerals and Metals; and Transportation.
b. Dr. Walden contacted people involved in all 207
projects. The response rate was a phenomenal
97.6%! Because many of the responses contained
commercially-sensitive information, the report itself is
not being made public. Specific figures cited in the
case studies are being used with permission.

HOW THE DATA WERE
COLLECTED AND ANALYZED
Early in 1985, members of the Science Council of
British Columbia agreed that it was an appropriate time
to assess the impact of the Council's research assistance
grants program. The services of Dr. Craig Walden, a
Vancouvercbased independent research consultant,
were secured and he was given specific instructions to
investigate every project the Science Council had
assisted and to report on the benefits directly
attributable to that support.

Top priority was given to his finding the value of sales
of new or improved products or reduced manufacturing
costs stemming from Science Council grants. As well, he
was asked to estimate the amount of capital investment
that had been made, the number and nature of new
jobs created and the volume of additional research
funds attracted as a result of the Science Council's
investment.
Using a detailed questionnaire and following up many
of the responses with telephone calls and site visits, Dr.
Walden spent the summer and early autumn of 1985
gathering the required information. His response rate
was a remarkable 97.6%!
He arranged the projects into five main categories:
a. Projects producing DIRECT BENEFITS
b. Projects providing INTANGIBLE BENEFITS
c. Projects UNDER COMMERCIAL
DEVELOPMENT
d. Projects on which RESEARCH IS ONGOING
e. INACTIVE projects.
For projects that have produced or were expected to
produce DIRECT BENEFITS, additional information was
developed. Dr. Walden sought details concerning the _
technical and patent status of the commercialization,
any production problems that have been encountered,
management capabilities, cash flow and the current
financial situation and a description of any market
studies that have been undertaken, including product
life. The purpose of requesting that information was, of
course, to verify the claims the respondents made.
Verification was limited to those projects having the
potential to provide direct benefits exceeding $1 million
for the combined years of 1985 to 1987 inclusive. In
most cases, Dr. Walden sought outside opinions on
market estimates, including market life.
To extrapolate beyond 1987, Dr. Walden estimated
"benefit curves" based on factors such as the rates of
growth to date, the time observers felt it would take for
the benefits to peak and estimated life of the
technology. He assumed that at the end of the life of
the technology, the benefits should decline at about the
same rate as they increased in the first place. This led to
the construction of a composite curve, the area
underneath it representing the total direct benefits of
the more successful projects or activities.
The questionnaire enabled him to compile details of
ANCILLARY BENEFITS. These included such matters as
EMPLOYMENT, OUTSIDE RESEARCH FUNDS,
TECHNICAL TRAINING and CONTRIBUTIONS TO
TECHNICAL DEVELOPMENT.
At the time his report was submitted in late autumn,
1985, this was the status of the 202 projects
investigated:
1. Of the 123 COMPLETED PROJECTS,
a. 27 projects are providing DIRECT BENEFITS
b. 26 projects are providing INTANGIBLE BENEFITS
c. 11 projects will provide FUTURE DIRECT
BENEFITS
d. 5 projects will provide FUTURE INTANGIBLE
BENEFITS
e. 54 projects are INACTIVE
2. Ofthe 79 PROJECTS STILL IN PROGRESS
a. 22 are in the COMMERCIAL DEVELOPMENT
PHASE
b. 41 are still in the RESEARCH PHASE with Science
Council support
c. 16 are still in the RESEARCH PHASE with other
support

A REMARKABLE INVESTMENT!
1. Of the 202 projects surveyed, 123 have reached a FIRM COMMERCIAL CONCLUSION: Either they have
created an economic benefit cir they have been discontinued for technical or commercial reasons. The
remaining 79 projects are still in the research and development phase. Mi1ny are now in the process of
,;technology transfer" to the marketplace.
2. The Science Council's total investment in the 123 projects that have reached a firm commercial
conclusion is almost $12 million. By the end of 1985, the return to the provincial economy from those
projects totalled $8.5 million in increased sales of products. The total for 1986 alone is estimated to be
$14.8 million, which is more than the Science Council's investment in them. By the end of 1987, the
cumulative benefits will have reached $45.3 million, or NEARLY FOUR TIMES THE TOTAL
INVESTMENT BY THE SCIENCE COUNCIL. And the benefits will continue to grow!
3. Over the next fifteen years, those same 123 projects are expected to return NEARLY $233 MILLION to
the provincial economy AS DIRECT BENEFITS! And that figure is based on a percentage of each
project's benefits, ranging from 10% to 90%, that can be clearly attributed to Science Council support! It
means that FOR EVERY DOLLAR INVESTED BY THE SCIENCE COUNCIL IN THOSE 123 PROJECTS,
ALMOST TWENTY DOLLARS WILL BE RETURNED TO THE PROVINCIAL ECONOMY!
4. The 202 projects surveyed attracted a further $9 MILLION of research support from co-sponsors, such as
national granting agencies and companies involved in the projects. Much of that outside funding would
not have been forthcoming were_ it not for the Science Council's initial investment. When returns on the
investment from the co-sponsors are added to Science Council's investment, the total return to the
provincial economy is expected to EXCEED $420 MILLION!
5. But, the direct financial return from sales is not the only benefit to the province. The $18,853,344 the
Science Council invested in all its projects between 1980 and 1984 created 480 person-years of
employment for British Columbians. (To put this another way, every $1 million invested by the Science
Council of British Columbia provided 25.5 person-years of employment for British.Columbians. That
means that each job cost approximately $39,600. This compares extremely well with other methods
used to create employment.)
6. Funds invested by co-sponsors in the 201 projects generated a further 134 person-years of work. Thus,
when the investment of co-sponsors is added to the total, the $18,853,344 invested by the Science
Council generated 614 person-years of work.
7. Every $1 million invested by the Science Council of British Columbia enabled nine people to obtain
specialized scientific or technical training, adding to the overall expertise of the provincial work force:
170 new specialists in all.
B. The Science Council's investment in applied scientific research in British Columbia will have other
benefits, some of which are difficult to measure accurately. It is hard to put a value, for instance, on the
savings to the British Columbia economy that will result from the Science Council's support for
demonstration of the use of compressed natural gas as a fuel for motor vehicles. Similarly, the forest
industry could save millions of dollars because the Science Council invested in research leading to the
widespread use of synthetic pheromones to reduce the damage done to timber by bark and ambrosia
beetles.
9. In many instances, projects supported by the Science Council have improved industrial procedures,
enhanced operating expertise and provided new technical information. These benefits are specific to
individual commercial operations and are difficult to quantify.
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THE SCIENCE COUNCIL OF BRITISH COLUMBIA
The Science Council of British Columbia is the brainchild of Dr. Pat McGeer,
Minister of International Trade and Science. It was at the instigation of
Dr. McGeer, that the provincial government established the Science Council in
1978 with a mandate to advise it on science policy and to administer programs
designed to stimulate the development of science and technology-based
industry in the province. Its fifteen members, drawn from industry and the
universities serve without remuneration. Funds to support the Science
Council's activities and programs are provided by the Legislature.
Applications for Science Council Assistance Grants for Applied Research
(AGAR), Graduate Research, Engineering and Technology (GREAT) Scholarships and Industrial Postdoctoral Fellowships (!PDF) are evaluated by expert
review subcommittees. Subcommittee members also serve without
remuneration.
Administration of Science Council programs and activities is by the professional staff of the Research Secretariat of British Columbia.
1
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THE BEETLE BATTLE
Here is a case where a project has
had two distinct benefits. On the one
hand, it may have prevented the loss of
millions of dollars' worth of prime
British Columbia timber. On the other
hand, it has led to the establishment of
a new company in Vancouver, providing jobs and revenue for the
prov1nce.
It all has to do with tiny insects that
are part of the forest ecology. Mountain
pine beetles set up colonies beneath the
bark of pine trees. There, they deposit a
fungus which eventually blocks the

supply of nutrients to the tree, starving it
and killing it, often before it has
reached maturity.
Ambrosia beetles attack dead trees.
Unfortunately, they can't distinguish
between trees that have fallen in the

forest and timber that is awaiting processing by mills. They dig honeycomb
chambers in the timber, and that results
in much lower values to the lumber
compames.
The research at the University of
British Columbia and Simon Fraser
University was directed towards finding
ways to monitor and control these pests.
The Science Council has contributed
$667,345 since 1980 to this work. The
major line of research led to the synthesis of insect pheromones, the natural
chemical attractants the insects use to
attract mates and set up colonies.
Associated with that line were projects
that developed devices to release the
pheromones in concentrations that
would fool the insects. Still other
research led to the production of
effective traps.
Meanwhile, Phero Tech Incorporated
was established to produce the
pheromones and traps in commercial
quantities. Sales in 1985, to both
Canadian and American customers, topped $613,000. The estimates for 1986
and 1987 are in the order of $700,000
and $800,000 respectively. Ninety per
cent of that can be reasonably attributed
to the support given by the Science
Council.
LEGISLA'rHE LIBIW.i.X

VICTORIA., B.C.

Science Council of British Columbia
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RICHMOND FIRM'S INVENTION
SPEEDS FISH TRANSFER
A Richmond firm, lnnovac
Technology Incorporated, has invented
a new wet vacuum pump for transferring freshly-caught fish from one boat to
another or from a boat to a dock. The
· research that led to the development of
the pump was paid for in part by an
AGAR (Assistance Grant for Applied
Research) Grant awarded lnnovac by
the Science Council of British Columbia
in 1983.
The pump, known by the brand name
"Transvac", seems to be just what the
industry wanted! Since it was introduced in 1984, over 95 units have been
sold. Between 1984 and 1985, net
revenue increased by nearly400%. This
year's sales are expected to be 66%
higher than last year's!
The portion of the research and
development costs and, therefore, sales
that are directly attributable to Science
Council support is 50%. The company
has invested $125,000 of its own funds
in product development and plant expansron.
The inventor of the Transvac is
Raymond Breckner. He's also the president and owner of lnnovac Technology
Incorporated. He says that the fishing

companies that used to pay from two to
two and a half cents a pound to unload
fish are now paying one cent or less by
using the system. That kind of saving
adds up quickly! That's not the only
benefit, however. The turn-around time
for fishing boats is sharply reduced and
there is considerably less damage to the
fish when they are moved by the
Transvac system.
The majority of sales to date have
been to companies operating along the
Alaska Coast. The market has been so
brisk, in fact, that Mr. Breckner has had
to move his growing staff (now, twenty)
to a much larger manufacturing facility
in Richmond. lnnovac has also opened
a sales and service office in Seattle.
LEGISLATI\'"E LIBI~ARl'
VIC'rOllL> ...o · C ·
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COLOURFUL NEW PLANTS
INTRODUCED
Commercial nurseries are always on
the lookout for new plants that will
flourish in the various Canadian
climates, soils and environments. Landscape architects are interested in flowers
and shrubs that will complement new
residential and industrial buildings. Both
groups are keen to see a dependable
supply of the most appropriate varieties.
Thus, in a unique program designed to
meet their needs, the University of
British Columbia Botanical Garden
established the Plant Introduction
Scheme.
The Science Council of British
Columbia began providing assistance to
the Scheme in 1983. Since then it has
advanced $212,500. Additional funds
were secured from an out-of-province
agency. The program has had the
enthusiastic support of the British
Columbia Nursery Trades Association
from the beginning.
The idea for the Plant Introduction
Scheme was advanced by Dr. Roy
Taylor, then the Director of the U.B.C.
Botanical Garden, and his associate
Bruce Macdonald. The Garden
eva Iuates plants taken from their own
collection as well as those brought in
from other sources. Arrangements are
made to send the selected species to
horticultural test facilities in several
other provinces, as well as Oregon and

California. Once a body of information
is built up, the plants are made
available to the commercial nursery
business. They pay the university a
royalty for the plants used, the proceeds
from which are reinvested in the
program.
Seven fully-documented plant species
have been released so far. Sales in 1985
were just under $600,000. The
administrators of the program were surprised to find that a signfficant portion
of those sales were to buyers in the
Eastern United States and Western
Europe. An export market had not been
anticipated when the program was
established! Estimates for 1986 are for
sales of $1.2 million and, in 1987,
$1.9 million. The portion of total
benefits attributable to the support of
the Science Council is 30%. L.EGISLA:UvE LlB~J'

Science Council of British Columbia
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CHECKING· THE QUALITY
OF THE WATER
Seakem Oceanography is one of a
cluster of small "high tech" companies
situated near the Victoria International
Airport on Vancouver Island. Founded
in the early 1970's by three young
oceanography graduates from the
University of British Columbia, it has
thrived by providing services and equipment to industries and agencies
operating on or under Canada's three
oceans. ,
--Environmental regulations governing
oil and geological exploration are tough!
So a firm needs to monitor constantly
the quality of the water adjacent to its
operations. In 1982 and 1983, Seakem
Oceanography received Assistance
Grants for Applied Research from the
Science Council of British Columbia,
totalling $128,700, to develop a poTtable water quality sampler.
The sampler is lowered from a boat

into the water to be checked. A
microprocessor on the unit runs a pump
which draws water through an extraction column. There's resin extraction
material in the column that filters out
the various chemicals as the water
passes through. A separate particle filter
removes solid material. The sampler can
operate for hours or even days at a
time.
Aside from the fact that it is
lightweight and simple to run, its major
advantage is that it eliminates the need
to take heavy, bulky samples of water
back for study. That's because the
column concentrates the chemicals present in the water. When the sample
period ends and the unit has been
raised, only the extraction column
needs to be removed and taken for
laboratory analysis.
Sales began in 1984 and, by the end
of 1985, twenty five of the water
samplers had been sold to buyers in
Canada, the United States, Australia,
India, Japan, Norway, West Germany
and Hong Kong. The unit has been so
successful that a new company, Seastar
Instruments, has been set up to
manufacture and market it and the
other oceanographic instruments
Seakem scientists and engineers have
developed. Three new jobs have been
created by this new product. LEGISLATIVE

LIBRARY

~VICTORIA, B.C.
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COASTAL OYST·'ER
PRODUCTION METHODS
IMPROVED
The Science Council of British
Columbia has played a major part in the
growth of the province's aquaculture
industry.
Many small concerns along the coast
have received Assistance Grants to help
them solve biological or production
problems and improve efficiency in
their efforts to expand their sales.
Among the major success stories in
the realm of British Columbia
Aquaculture is that of Redonda Sea
Farms. Located in Refuge Cove in
Desolation Sound, this firm received
assistance worth $143,000 between
1982 and 1984. These funds were used
to develop a more effective way of raising oysters for the lucrative "half-shell"
market in Canada and abroad.
Redonda now uses a corrugated
plastic pipe on which the oyster "spat"
or larvae can settle and grow. This permits the process to be streamlined to
the end of the first grow-out period.
The firm has learned much from their
research on the system. One of the pri ncipal benefits has been a more rapid
growth period for the oysters. They can
be "set" on the pipe as early as April,

and be ready for market in the autumn
of the following year. Conventional
methods take two years. In other words,
the elapsed time for Redonda Sea Farms
to grow a crop of oysters is one and a
half years, compared to two years,
previously!

Sales in 1985 totalled $450,000.
Redonda considers that 50% of that is
directly attributable to the Science
Council's help. Sales this year are expected to be $800,000 and $1,000,000
in 1987. Four new jobs were created in
1985, five more are expected this year
and a further eleven, in 1987. The firm
has invested a further $205,000 in the
project.
l.L' a:~.!·"'~ ...~-~ \'E LIBRARi

VICTORIA, B.C.

Science Council of British Columbia
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THE SMART SAW
How can a saw be "smart"?
A circular saw in lumber mills may
operate for many hours every day. As a
result, the blade becomes very hot. But
the temperature of the blade doesn't
rise evenly; it is much hotter along the
cutting edge at the rim than it is near
the shaft. The high temperature along
the edge causes the metal to expand
and distort. To help overcome this,
many saws are made thicker than they
would otherwise have to be. This means
they cut a wider "kerf" through the
wood, which results in more sawdust
and less usable lumber.
Cetec Engineering, a Burnaby firm,
has devised a way to overcome that
problem. With financial assistance from
the Science Council of British Columbia
totalling $211,200, they developed a
mechanism by which sensors near the
saw measure the increasing temperature
on the blade and compensate for it.
Here's how it works. A heat sensor
rides just above the surface of the
blade, where it monitors the
temperature and sends its readings to a
microprocessor. The microprocessor
calculates the amount of heat required
to balance the temperature across the
blade, and applies it through induction
heaters. The result is a saw blade whose

cutting rim doesn't warp as it heats up
during use, and can, therefore, be half
the normal thickness.
Cetec learned a lot during the
development of the "smart saw"
system. Writing the programs for the
microprocessor was particularly
challenging. The induction heaters they
developed are, for their size and weight,
the most powerful available. Plans call
for the heaters to be marketed as a
separate item for use in other
applications.

The Cetec "smart saw" has been
proven in mill conditions to be a viable
product. Sales begin this year, and the
company expects those sales to grow as
forest companies begin replacing or
making major modifications to their
aging mill equipment.
LEGISLATIVE LIBPJll.Y
VICTORIA, B.C.

Science Council of British Columbia
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GALLIUM ARSEN'IDE
COMES INTO ITS OWN
At long last, the use of gallium
arsenide as a substrate in Integrated
Circuit technology is becoming
widespread. Gallium arsenide wafers
have particular applications in the semiconductor device industry because of
higher speed, lower power requirements
and unique optical characteristics compared with silicon which is, at present,
the dominant substrate.

British Columbia scientists and
engineers have been in the forefront of
gallium arsenide development and they
have made B.C. a major producer. The
Science Council of British Columbia has
been a keen supporter of research
leading to the wider use of gallium

arsenide, since its assistance program
began in 1980.
At Trail, Cominco Ltd. has built a
facility to produce gallium arsenide
wafers, the only facility of its type in
Canada. It's among the most advanced
in the world! Meanwhile at the University of British Columbia, Dr. Lawrence
Young and his colleagues in the Department of Electrical Engineering
developed some of the first methods for
checking the quality of gallium arsenide
for use in new electronic devices.
The people working on the development of gallium arsenide at Cominco
have been supported with funds totalling $212,370, while Dr. Young's group
has received Science Council assistance
worth $137,864.
Cominco's sales of gallium arsenide
wafers, which were just over $5 million
in total for the years 1982 to 1984, continue to grow rapidly. The company
notes that 40 new jobs were created in
that period and that it has invested
$7.2 million of its own money in its
gallium arsenide activities. It credits the
Science Council with a 20% share in its
overall success.

LEOISLA'l.'IVE L,l.BHA.Ri
VI'CTORIA. B • C•
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THE PLOT GETS TH.'INNER
The Richmond-based firm of
MacDonald Dettwiler and Associates,
has won world-wide acclaim and brisk
sales for its FIRE series of film recorders.
Initially developed for remote sensing
applications, the Fl RE series has set the
standard for instruments that convert information received from earth satellites
into full-colour photographs. Now,
thanks to an AGAR (Assistance Grant for
Applied Research) from the Science
Council of British Columbia and a major
infusion of the company's own money,
an entirely new market has been identified for the FIRE technology.
The new system is called the FIRE
9000, and it applies some of the same
technology to the production of printed
circuit boards. Using a laser light
source, a rotating mirror and a curved
surface, the FIRE 9000 takes the information the circuit-designer has stored
on tape and transfers it to a sheet of
film, two feet by three feet in size. The
FIRE 9000 lays down an incredible
4,000 lines per inch at a speed of 240
lines per second, covering the entire
sheet in ten minutes.
Not surprisingly, sales have been
brisk. The first commercial demonstration of the system occurred in February,
1985. The first installation followed

three months later. Now, they are installing them, mostly in the United
States, at the rate of two a month, and
production is expected to grow to one a
week in 1986-87. Each unit sells for approxi,mately $340,000, so that sales in
1985 approached $5 million. The 1986
target is $5.9 million and that for 1987
is $11.7 million.
The Science Council's investment in
the Fl RE 9000 project was $1 09,000 in
1984. Since then, MacDonald Dettwiler
and Associates has invested a further
$3,000,000 in it. It's a measure of how
crucial the initial AGAR grant was, that
the company considers that the share of
the FIRE 9000's success directly
attributable to the Science Council's
investment is 40%.

LEGISLAtiVE LIBRARl'
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CORONA SHIN.'ES
with a

NEW TECHNIQUE
One characteristic that marks a successful company is flexibility. Changing
market conditions may adversely affect
the product or system being developed.
A company that's prepared to adjust its
sights has a better chance of surviving
than one that clings rigidly to an out-ofdate strategy.
Such is the case of Corona Vacuum
Coaters of Vancouver. The original
research, which began in the physics
laboratories of the University of British
Columbia, was aimed at using sputtering
technology to spray a metallic coating
on plastic film. This film is then sandwiched between the panes of a double
glass window. The Science Council supported that research enthusiastically
because the coating prevented heat

waves from exiting a room through the
glass. This, in turn, would lead to
dramatically reduced energy costs in
homes and offices. Normal light waves,
on the other hand, pass through the
glass nearly unimpeded.·
Between 1981 and 1984, the project
received Science Council assistance
worth a total of $152,900. And a new
company, Corona Vacuum Coaters, was
created to market the results of the
research. However, the energy crisis
subsided and the market for energyconserving systems faded. But, in the
process of working on the techniques
for applying the coatings, the scientists
developed an inexpensive sputtering
machine. Since sputtering machines
have other uses, including laying down
thin-film "electronic" circuits, they have
found good potential markets for their
new machine. For instance, they are
providing these relatively inexpensive
research tools for other laboratories.
Sales in 1985 were approximately
$300,000 of which 90% can be attributed to Science Council support. The
firm estimates that sales in 1986 will be
around $1 million and, in 1987,
$1.5 million. Six new jobs were created
in 1985, four more are planned for 1986
and a further eight in 1987.
LEGISLATIVE LIBRARY
VICTORIA, B,C.
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