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Introduction

The investigation .reported here was supported under the Tech-
nological Innovation Studies Program of the Department of Industry,
Trade and Commerce. An objective of the Program is' to provide the
Department with improVed insights in to the technological innovation
process in Canada, which can be used in the continued development of
government: policies to promote and sustain industrial innovation.

. Several government reports have been published (for .example 1))

-commenting - on:. the excessive emphasis of the Canadian economy'fon
resource-based .industry and the corresponding weakness of manufactur-

ing industry. In particular, strong concern had been expressed at the V
small size of the high technology manufacturing indu'stry."‘(such as

electronics and pharmaceuticals) and the relatively poor -Canadian' record
“for technological .innovation. A well-known feature of the Canadian
“technological - environment ‘is the 'relativ'ely :high percentage of national
R & D expenditure (as compared with other O.E.C.D. nations) that is

spent intra-murally, that is within; federal and ,‘-provinciai government

‘research establishments. Because of this comparative ‘imbalance between
-public: and private R & D expenditures, it is conjectured- that the

|nnovat|ve performance of -Canadian |ndustry is inferior to that of these

other natlons and that, as a’ consequence, the- Canadlan economy is
weakened..

In 'the‘. short-run, it is difficul’t"to lncrease the percentage of

extra-mural national R & D expendlture dramatlcaHy, and government
" must ‘seek. to ‘do so mcrementally. To this end, -two. speclflc policies
- ‘have been -developed: ‘ S ’ '

‘-»(i)-' The - 'contracting-out" poI|cy whereby government R'& D

-}pro;ects are’ contracted out to non government R & D |nst|tut|ons : The.
pollcy also aIIows mstltutlons to suggest thelr ownR- research prOJects for -

government support as unsohcuted proposaIs It |s argued that the

"‘Iong term .effect: of “this policy will be to expand and strengthen ‘the
R &D capabuhty of Canadlan mdustry and hence lmprove |ts lnnovatlve 3

performance



(i) The release of patents and licenses on- technological inven-
tlons developed in government laboratomes to Canadian companies, Sso

that the latter may develop them into commercially profitable innova-

- tions.. This policy could be expected to improve incrementally the

performance of the Canadian economy and to strengthen the technolo- _

gical basis of Canadian industry. Such patents and licenses have been
released to companies of varying size but in particular, it was conjec-

tured that the transfer or 'spin-off' of. technological 'know-how! from

government laboratories might spawn the birth of new smaII high-tech- -

"nology businesses and promote the development of eX|stmg such bus-

inesses.

~The problems of the transfer of technology from gover*nment lab-
oratories to private mdustry in general, has been the subject of an
earlier study by the Science Council of Canada (2, 3), but this study
did not focus particular attention on small companies. Small companies
‘may face more difficult problems in 'accepting' and developing techno—
logy from government because:

(a) The given technological capability may represent a substantial
part or the whole of their product(s).-  Therefore thei‘r‘ commertial
survival may be largely or solely dependent upon its successful devel-
opment to a profitable product. | S - ' .

(b) . Such companies have a limited " r‘eper‘ton*e of technologlcal and

_managemal expertlse and also may- be unable financially to. subsndlze ‘a

lengthy product development phase out of the posntlve cash - flows from
-establlshed pr'oducts '

. .These reasons prompted _‘thefinitiat-ioh of this. p_rese‘nt_:-i_nVestigation,
which- was: undertaken within the following- 'ter'_rﬁs -"of,-‘r'efer'ence':.

" The- research is de31gned to 1dent1fy and evaluate the exper- .
1ences of - small companies Wthh have attempted commerc1ally to -
A'exp101t new ‘technology - developed 1n government research es-'_'.‘

tablishments. = A pr_oflle cof: factors which. contribute- to -the




-economic success or failure of such companies will be devel-:
oped through -interviews with individual entrepreneurs and

government administrators.

2. Companies Studied

Initially - it was planned to.study just three types of small* com-
pany:

(i) Companies = founded by ex-government R & D personnel,
specifically to exploit - technological 'know-how'. developed, at least
partially, by themselves when working in government laboratories.

(it)- ~'C'ompan?es founded by third parties, speoificallyu to 'ex_ploit
technological 'know-how' developed in government laboratories.

(iii)  Existing small companies - which undertook . to develop to
commercial fruition similar. technological 'know-how!, obtained .under

license  from government  through-. Canadian Patents -and Development'

Ltd. (CPDL)

At an early stage in the investigation it.was decided to
~expand the sample frame to include:

(iv) Companies receiving 90ver'nment technologlcal assistance
- thr'ough the government R & D contractmg outI policy. ' ‘

Nlany of the companles in the sample frame : (that is, types (1) to

(iv) above) also - |nter' acted thh government: in one or: both of the :

- following -ways:

*No rigorous  definition  of 'small' was’ adopted by the lnvesttgator‘s,
however,. most :companies ‘studied employed Iess than 50 people ‘and had. '

an-annual’ turnover of Iess than $5 NI



(a) They had received help from other gover‘nmen_t.‘technolOgioaI
assistance programmes. (Such as .1.R.A.P., I.R.D.I.A., P.A.I.T.
etc.). .

(b) They had successfully bid for contracts to supply gover‘nment
departments- with high technology manufactured products to specifica-

tiohs_ set by government R & D personnel.

' Any aspects of the experiences of the companies in these contexts
which were pertinent to the main thrust of the study, are also report-
ed. ' C ' "

- 3. Method of Approach -

From discussions with federal and provincial ~gover‘nment personnel,
a sample of companies fulfilling the criteria defined in Section 2 were
identified. Each company>»was then approached to. request if-a senior
manager within it “(usually the president or a vice-.pr‘esident) would
grant a per‘sonel. interview to one of. the two principal :investigators.

Less than. ten percent of ‘the companies approached refused to co-op-

erate.  The. requests were made by  telephone, and in the"few cases
where the interview request was befused, - the " discussions  suggested
- that the companies were unsuitable for.inclusion in this study.

A total of flfty elght companies  were - mter'viewed' and " for‘ty siX

.could be cIassnfled as being of one or mor‘e of the four- types listed in

|n Sectlon 2. above -Thes_e _forty-six companles were classified. _as"

-'follows

Types (l) S A

(i) - 10
NCIDE

l(iv-). 8

Note that the sum total (flfty two) exceeds forty SIX, e:i'rice‘ six

companles could be cIaSSIfled as. havmg more. than one type of exper‘l-"

ence



The personal interviews were conducted in an informal and un-
structured manner and (in most cases) were tape recorded, using a
small portable cassette recorder. The focus of the interviews were on
the problems experienced by the companies in transferring technology
from governnﬁent to -commercial -application. Each interviewee was in-
vited to 'speak his mind freely' on a confidential basis, and to comment
on the extent to which policies, procedures and attitudes of federal and
provincial governments and other institutions (notable the banking

_ system) - promoted . and/or inhibited the technology transfer process.

Each interview lasted between forty-five minutes and three hours, with

~ most being between one and one-half and two hours. Respondents ap-

peared to welcome the interviews as an opportunity to 'think back' on

‘their experiences-with technology transfer and as a socially acceptable,

anonymous mode of communicating their views on the subject.

The 'problem areas' which the companies might be expected to. face
in the transfer and commercial exploitation of government developed

“technological. capabilifies were identified from a literature survey and

discussions with government official's7 Essenfia_lly, these areas reflect
many of the difficulties inherent in the process of technological innova-
tion plus those that may potentially occur when R & D is t'ransf.er‘r‘ed
from a government organization to a small inde‘pendent‘com'pa‘ny with
limited. technological, financial, and Amanager‘ial resources. These con-
siderations were incorporated into an Interview Guide which p‘r‘ovid'ed an

underlying framework for the interviews and a checklist for the.inter-
viewers.




4.

Presentation .of Results

In ‘presenting the results of the investigation, the authors em-

phasize two points strongly:

a)

b)

Firstly, numerous studies on technological innovation have sug-
gested that the prime determinants of the commercial success or

.f_ailur‘e of . such innovations ar‘enon-technologiéal-. Similarly, in
‘this study, the authors found -that a. major pre-occupation of most

company respondents was with non-technological factors. These
were notably, the'pesitive and negative features of government
support - programmes and the peculiar difficulties which the Cana-
dian situation presents to small high technology companies. Most
of these viewpoints have been expressed elsewhere so; to avoid

-placing an unnecessary burden: upon. the informed r‘eader', they'

have not been incliuded here. This report focusses on the inter-

face between government 'R & D laboratories and small private

companies' and- the problems ~exper‘ienced when technology is trans-

~ ferred from the former to the latter. A subsidiar'y :r‘epor‘tf (4) is "

available which describes the government influenced non-techno-

- logical experiences of the respondents which affect the innovation -

process.

'Secehdly, almost . all respondents stressed strong ‘and weak aspects
of government policies for promoting technologxcal mnovatlon Since
the thrust of this study was to examine ways of mEr‘ovmg the

‘commer'cxal exploxtatxon of government R & D thr‘ough “small ‘com-
'.~pames, emphasls is placed on weak rather than strong aspects of .

government polxcxes ThlS point should be bornin mmd in r‘eadmg“_
the r‘emamder' of’ thxs r‘epor‘t

' .Theg.r'emainder' of.this report is pf‘esented"in three’ seetiohs-:' ‘

(l) Sectlon 5 WhICh categor‘lses and discusses .the exper‘lences/-

pr‘oblems of- the compames mter‘V|ewed, pertment to the- objectlves of

thlS study Wher‘ever' p055|ble these experiences/problems ‘are. |IIus-

- trated: by anonymous actual quotattons of the r‘espondents |nter‘v1ewed




(ii) Section 6 in which the authors seek to delineate a pattern in
these_' experiences which suggest factbr‘s which enhance or inhibit
successful technology transfer from government laboratories to the
companies.

(iii) Section 7 in which the authors make specific recommendations

for improving technology transfer from government ‘R & D laboratories
to small companies.



5. Discussions and Comments
5.1 Technology Transfers From Government R & D Institutions to Com-
panies

A consensus of the companies sur‘veyed‘ felt that government R & D

‘establishments were sympathetic towards.and supportive of the . techno-

logy transfer process. However, almost all did experience some diffi-

" culties. It appears that many of the R & D transfer problems encoun-
tered were similar in kind to those faced by larger companie‘s in private

industry when they attempt to transfer technology from their R-& D
laboratory to their manufacturing operations. The difficulties can be

summarized as follows:

a) -Underestimation of the amount of development work still. to be
performed before manufacturing could begin. '

"The first one we got involved in was an instrument to mea-

sure...It was given to us as a fait accompli. Apparently it

.had been produced by a competitor who had not done a good job.
~We took it over on the basis that it was a complete develop-
ment and found to our sorrow that 1t was not and had to be

re- organlzed from the ground up

b) - Difﬁc_ulties' ‘with the actual transfer of detailed specifications,
'know-how' and 'de-bugging' experiences. at all technical (that is,

* scientist/engineer; technician . and deSign/draughtman) " levels.
T”The sclentlst who developed. the concept dldn t glve us much
a531stance It was hlS baby He -dida’ t want any 1ntcrferf

" ence."

c). '-_.Inadequate under‘standlng by gover‘nment R & D personnel of the
-.interactions- among technology, de5|gn, productlon and. cost .con-.

B snder‘atlons in. developlng new:. pr‘oducts



"Government scientists don't have to worry about marketing a
product. They often don't realize that the guy who will have
to operate a gadget won't have a Ph.D. They don't know the
manufacturing problems of trying to fit a million wires into a

saleable package."

"I think the scientist and the manufacturer should work to-
gether to build a commercial product that takes..into consi-.
deration the scientific principle; design engineering, quality

that the customer wants .and at an acceptable price."

"In earlier years we often received informal help in product

| development from **% personnel visiting the plant. This meant
the product tended to develop along #%% ideas rather than the
company's. Now with more people we have more R & D autonomy
and prefer it that way. We can.develop things according to
our own ideas. We can and will adapt their concepts to suit

our particular conditions."

"People in government laboratories are scientists and not
programme directors and therefore, -they don't consider such
things as purchasing, quality assurance, cost of production or

competitive or potentially competitive produéts."

"The - scientist had devised a perfect instrument which was
- difficult, if not impossible, for a layman to use. I took
twenty -minutes to take a reading, which is alright for a sci-

entist but notifdr'a-business that considers time .a real cost.

The lab model needs considerable- redesigning for ‘quicker
readings and. must. be._redesigned ‘to manufacture at a lower
price. One of'thé big‘problems is-thét“thefscientist,has no
- market. orientation. He is strictly-tiedvup:inAhis scientific

. toYs. M

HFK- | aboratory or Establishment name. here \‘and’-in‘.subéequent,_quotatjons;




d)

o)

f)

10

Naive -and sometimes hostile attitudes of government personnel to
industry, commerce and the profit motive.

"Government employees responsible for negotiating contracts

" think they have done a good job if they can beat us down in

the price. We often end up accepting government contracts at
cost. No matter what price we put in they'll try to beat us
down. They feel it's their duty."

Lack of a sense of urgency by government employees in providing
timely technical assistance when . problems <arose during product
development, and inadequate access by the companies to superior
testing and measurement facilities often available in government |
laboratories. '

Orientation of government research personnel towards' 'publication’
rather than towards new product development.

"The objective of government and university research is pub-

lish or perish while in industry ‘it is +publish and perish.

There is a major ‘gap here incobjectives*hetween.the two."

Clearly, as was stated above, the same problems are.experienced

in - the. pr‘ivate sector, ‘but the. authors formed the definite impression

that the  respondents exper‘ienced. these pr‘oblems' more acutely in their

situations. . The factors that would tend to aggr‘avate the problems in

these SItuatmns ar‘e perhaps:

7

‘(i) "The absence of 'day to day' pressur‘es and even a. I0ng term

omentatwn towards ‘profitability’ in- the gover‘nment R & D
‘environment. . '

" "The problem of competltlon with' Government sponsored research
bodles is that they can charge less for’ ‘contracts, do not have

' .-'to cover overheads or ‘face bankruptcy " l'
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(ii) The likelihood that government R & D personnel through their
career choices may adhere to value systems more oriented
. towards. the pursuit of knowledge and the notion ofjpublic'
service rather than profitablity and private enterprise.

‘"There should be some provision or incentive for government
practitioners ‘to go beyond basic work into commercial appli-
cations. There is a stigma on profit. Government scientists
ass1stance could be valuable but unfortunately there is a boy

scout concept of purity within Canadian. Government's R & D."

"Also, whentthey‘(Government scientists) .do become involved, —
they are reluctant to be a follower and accept the leadership

' and direction of the commercial entrepreneur. It seems that

if they think themselves.scientifically and technically com-

petent then they believe themselves to be commerciaily compe-

tent." | ' ‘

"Someone in Federal Government research is successful if the
research is- completed .on schédule _and “within -cost estimates.

The downstream market .coming into fruition. does‘not count in

~.. his _promotion" or: reward system. -~ Only low risk progects are:

~generally completed on- schedule w:.thm cost and the more
"risky, and often more valuable in the.market-place are passed

over." .

:(m) Apart from the goals and. values- of its individual members,
the primary organlzatlonal goal of a government R &.D labora-
"tory is. ot to- promote technologlcal |nnovat|on and proﬂt in’
the prlvate sector Therefore lt is.- unllkely to give hlgh’-

‘ prlorlty to- technology transfer to the: prlvate sector Thls is

"o in total - contrast to the- prlmary organlzatlonal goal of a com-
-pany ‘R & D D- laboratory ‘which-.is’ of course, to. nurture and-"‘f'-'
sustain the technologlcal basis- of the’ company and generate a
‘successlon of. commerclally successful technolog|cal |nnova- :
"t|‘ons, congruent with the technologlcal strategy of the com-

pany. -




5.2

try is legally expedited through patents ‘and - licenses administered by
- CPDL, the respondents' comments  on this ar‘r‘an'gément are.- reported.
- On. the whole, respondents appeared -to find. the arrangements ‘accept-

12

"There is very little R & D, especially in government, that
can yield commercial products. It is a myth that they can do
so. There is a lack of quality of R & D in government. It
has grown too quickly. Government has tried to build up an
R & D base too quickly, not realizing such a thing occurs
naturally by evolution ... Canadian Government R &D lacks a

direction or a purpose.”’

"Research is- the lifeblood of my company. The head of re-

search receives a percentage of the profits from any new
commercial development ~and'the‘refo_re he is customer.and profit
oriented. This is quite different to some lab researchers who
do it more for intellectual curiosity than pragmatic reasons.
Government and university researchers. cannot seem to relate to

economic needs. I would not use a government laboratory to

assist in developing new products. Scientists who get in-

volved in goverment service get away from specific responsi-

bility."

Government Patents and Licenses: Canadian Patents and Develop-

ments Ltd. (CPDL).

Since most technology -transfer from go'ver‘_nm’é‘nt to private indus-

able, but there were a few ‘instances of pr‘oblems:

‘inevitablyr receives some blame for, 'unfr-‘_leiti"u‘I_? -marhiages'_. Alt(hough .

a) A few cempanies: did believe that -'CPDL'{"ha_d ‘misled -them .‘-as to the
B market -potential and j'fh_e ‘state of technol_bg-ica-l d‘e'vellopmen_t cof a’
new ,,i_nnovati_dn. Although -any. such mist:onc'::eptions>‘w;3uld derive -
from government (and, in at fleast -‘_oh'ev’casé,«*-ndh'—go‘vernmentt)‘_.~
R & D‘_;per.'s\on'nel,. because of its-"rqle as""af »'rharr‘iége"br‘ok'erf"," .CP.D:L »

. they appear. blameless in this respect, ‘Vthe--'; kes‘pond.ents'_ .éxper'i-_'
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ences do sugges_t that CPDL might establish a procedure for ob-
taining of 'second opinion' as to the technological and commercial
viabilities of potential new innovations. . Respondehts commenting
on this point were from Type (iii) companies (see Section 2.1) who

suffered significant financial losses which could threaten their

survival, through  supporting injudicious innovations. Thus, in

this .situation, government policy to encourage technology transfer

could be counter-productive, - since it could lead  to the collapse of

~ what had previously been a healthy company.

Some respondents _t_hought that the _r'oyal.tyﬁper'centag'e-char‘ges of

CPDL were higher than normal practice, and that the crown cor- -
_poration was not vigorous. enough -in protecting- the interests of

their companies in foreign countries. Or_ie 'company'(Whi_ch had

also experienced the difficulties listed in a) above)'BeIieved that
CPDL had obstructed the negotiation " of an advantageous sub- -
license with a foreign company. One problem‘fre'quehtly ‘stated by.-

those interviewed was that of patent breeches. Many small com-

panies felt they could not afford to p'ur"s'ue‘litigation with respect -

to patent breeches especially when foreign. countr'les were- involv-

ed. Many expressed the oplnlon that the federal - gover'nmen_t
‘should undertake aggressively to pu_r's_ue litigation in-this matter.

"A small United.States company :infringed ‘on Qnr patent and

started'manufacturing'and selling in“direct cbmpetition'with

“us. I don t think the patent llcense agency- pursued 11t1gat10n
* as fast as it should have This gave notlce ‘to all U.S. firms
“that the Canadlan Government would not enforce patents so, 1n'

‘ the future, T think we' can expect more patent 1nfr1ngements "
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6. Evaluation of the Companies' Experiences- and a Profile of Factors

Affecting Commercial Success or Failure.

The authors interviewed forty-six companies which fell ‘within one

or more of the four types listed in Section 2-(pages three and fou'r) of

this report. As was stated earlier (Section 4, page five), respondents
were malnly pre-occupied with non-technological - factors and so, In
general were disinclined to dwell upon the technology transfers aspects
of “their experiences. As a consequence of this‘pre-occupation, many
-frespondents' may have understated difficulties of technology transfer,
because their perceptions of such difficulties were effectively ‘masked'
or ‘swamp_e'd‘ by their other pre-occupations. Whatever the reason

however, the authors found it difficult to categorise the.experiences of :

more than twenty-two of the forty-six respondents beyond the level of
- generallzatlons given in Section 5. On the other- hand an evaluation of
the experiences of these twenty-two respondent compames did suggest a
profile of factors -which influence the commercial success or failure of
technology ‘transfer, and we now report this evaluation. -

6.1 Type (i) Transfer: Ex-government Research Personnel

The experien'ces of only. three Type (i) firms could be categorized

' beyond‘ the level of generalisations given in Section 5.  All three such ‘

firms saw the fruition: of technologies mto marketable products,. but not
- all of the. products in- question were: successful ~in the marketplace..-
" None of the interviewees clai‘med to have -'difffculty in the techno|0gica|
“transfer stage and. expressed the oplmon that' this- was due to the
‘"know-how! bemg transfered with the orlgmal developer

Aslde from belng dlrectly ‘involved ’Ain”th'e "de\'/elopment of the
_-technology,._ all- of “the- flrms malntamed thelr Imks W|th government

personnel.for several- reasons. Each mtervnewee acknowledged the. real B

3 ‘.beneﬂts from 'a close lworkin_.g:-' relatlonshlp wl_th their - previous employer: -+ .

and fellow employees On_e" of the -firms.: l_ocate'd”in :the Ottawa: area
, stated ' - . ' o '
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"Toronto was a closer location to our markets but we set up in

Ottawa to remain near one *#%lab,"

Continuous and lasting contact with the original laboratory of
research ensured the firms. of proper testing facilities and immediate

knowledge of new developments or extentions in the technology area.

It should be noted that one of the firms in-this group was found-
wed, not _b;) a r‘ésear‘cher‘-,' but by a government employee who saw a
need for a specific product by his organization with no suitable product
on the market.” Therefore he left govet‘nment to set up a firm to manu-
. facture such a product. This firm worked with government scientists
from the birth of the technological concept. Contacts with the goVer‘n- -
" ment agency assured the license for production of the new firm.- Con’-_>
tact with both the agency and the laboratory ar‘e being maintained it
is noted here for -later reference (Section 6.4, page 20) that this firm
has only one customer and one product line.

The firms offered different explanatlons for‘ the dlfflcultles they
experienced once thexr‘ pr‘oduct was ready . to mar‘ket but two maJor“
explanations stand out. Lack of funds to eprOIt the mar‘ket and lack of
market to make'the product a worthwhile commer“CIaI venture. Both of =
these ‘explanations suggest -a lack of business-planning as-a reason fof
~difficulty or failure. Two  of the three firms, however, showed strong
signs“of building astable business. Efforts were being made to become -
aware of market needs and 5|zes and pr‘oduct lines are. belng expanded‘_j
into areas which reﬂect a W|den|ng -and’ deeplng technologlcal exper‘tlse-‘
within- the flr‘ms a ‘

.‘6 2 Type (”) and. (|||) Tr‘ansfer‘s Technologx Tr‘ansfer‘r‘ed to New Com- 31;. S

. panies not Set Up. - by Ex- Gover‘nment Per‘sonnel sor to Ex15tmg
'Comganie 3 ' ' ' '

‘."Flr‘st of all lt should be noted that the author‘s found it dlfflcult to

,.-_"dlstlngulsh between these two types of company _A .COmP,é_my _Set_up - L
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'from scratch' to develop government technology could be clearly cate-
gorised as Type (ii). However, when the technology being transferred
was so radically different “from a company's. existing technological or
market base, that a new management and technological personnel team
were recruited to develop the new venture with considerable autonomy,
its classification as a Type (iii) as against Type (ii) is debatable. This
arguement, ‘plus an inability to delineate differences'in the experiences
between these two types of company, has lead us to treat them as one
~ category, -in this discussion. ‘

The experiences of eleven Type (ii) and (iii) firms could be cate-
gorized beyond the level of generalisations given in Section 5. Such
firms can initially be categorized by their- intention in: acquiring a
. license. - Firstly, there -are those firms (four out of the eleven) who
were |ook|ng for a '‘profit opportunity'  through a potentlal readily
manufacturable and makketable-pr‘oduct. Without exception they appear-
ed to. experience complete failure: not only in putting together a
marketable product, but in the transfer .of - the technology. Firms
experiencing such - failure claim to have been “"sold a bill of goods" by
CPDL. Their complaints ‘that the technology"-‘was incomplete or inade-
quate suggest fhat ’thei/-‘did not critically ‘evaluate and assess the
technological development r‘.equir‘ed to bring the product to the market-
..place.

A common characteristic ~of these firms -appeared- to be :that they
lacked initially (and failed to try to establish_) an inter-action with the
laboratory of original research. Two of these firms each exper‘ienced :
two such failures. In contrast, a third - such firm r‘ecognlsed this"
weakness after one such failure and under‘took to -inter-act closely with
the gover‘nment scientists -working on their next ' license acquisition.
" This - latter firm claimed better 'luck! w1th its - second llcense and- pre-
dicts faster and better transfers in the futur‘e o

‘ The remaining seven flr‘ms in thls categor‘y, all dlsplayed S|m1|ar*v
Aattltudes and behaviour: ' '
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-Close'.relationships “with the government laboratories were consi-

dered critical in the success of a license. One firm based in Southern
Ontario has a ‘permanent . office in -Ottawa through' which it 'maintains
direct .contact ‘with government. scientists ~working in the firm's techno-
logical area. Even .so, the firm experienced 'some difficulty in bringing
home the technology to Southern Ontario, therefore it increased its
Ottawa staff to proVide a continuous -shuttle betweeri the two locations.
Some interviewees claimed that a personal-social level of intercourse
~ with the government laboratory scientists was the best way to accom-
modate the transfer. '

Only two of this sub-group eXperien'ced-difﬂcuIty in timing the

_ productlon readlness of the product. One was deIayed and. one was
early (in the sense that the market and marketing was not vet ready).
This timing expertise reflects an awareness by the firm .of its skill at
effecting transfer and an initial understanding of the ‘technology in-
-volved and the market potential. - Further, the firms display their
business acumen with respect-to the needs and readiness - of ‘the. market,
and to their long term product planning (léad times.run from three
months to eight: years). .

“What was apparent to the |nvest|gators is the -fairly obvious pomt :

that companles with a  'bread. and. butter! Ilne_(l.e.,- an,establlshed

| product with steady sales) were better able to support ‘the -development :

-of an innovative product:

MOur company surv:.ves on the revenues generated by a. very _
-successful product. The product we would like to develop, ‘the
T product that .we - feel has great potent1a1 is . belng supported'

in . 1ts developmental stages by our bread and butter llne“

'"Flnanc:_ng was not a problem since. the other llnes w1th1n our
L company could cover any. R & D cost: and the .cost ‘of settlng up

.a marketlng d1str1butlon programme to handle the product v

It can present problems however, until the ‘bread and butter!. Ilne
is fully establlshed One xpe (m) company presndent |ntervnewed

who is: adoptlng thlS strategy commented that untll |t IS establlshed the
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'bread and butter' as well as the innovative product, requires his
continued attention if it is to succeed. He found that salaried employ-
ees with no stake in the equity of the company were: unprepahed to give
- the committment required to ensure’ its success.. His observation SUQ'—
gests that this strategy may only be viable if iowner'—manager's'"_ ensure
that they have the skills and time directly to.manage both pr‘oduct."~
deVeIopments. It also suggests a broader generalization. I_ndividuals
‘with- the 'product champion' -and entr'epr'eneur‘ialdr'ive to generate new
“high technology businesses are unhkely to seek a purely salar'led em-
“ployment in a small business. They_ are more likely to seek either such:
employment in larger businesses - whilst enjoying gr'eater" job security
and gaining valuable experience, or to set uptheir‘ own small business- "
-es. This suggests that in small high technology businesses the 'owner-
management team' should be large enough to ensure that it can soper‘—
vise directly all product developments until"thei_r‘ management can be
prudently delegated to purely salaried employees, .

All of the successful 'seven firms. dispIaYed an. awareness of the -
'product-life cycle'. concept. These firms experienced difficulty in new
:capital- acquisition, but little difficulty in cash.flow.. Many referred to
their 'bread-and-butter' lines when in fact they ‘were describing a
~continuous change in a product line so as to maintain a cresting effect
through the aequential matui"ing the life cycles of thei’r"pr‘oducts. a

Two of- the fir'ms explicitly commented on the ’necessity of 'devel-

~oping the ‘market' at the same time - as developmg the pr'oduct This

'deveIopment' is found in. both active ‘and passive for'ms " The passwe
" form-.invoives -an - lntlmacy with- the firm's current and potentual custo-"
mers “and. thelr‘ needs, and the contmuous exer'C|se ‘of Iooklng in the -

‘government Iabor'ator‘y for -new appllcatlons The actIVe for'm man“ifest's‘ o

|tself in mar'ket lntelhgence -and ant|c1pat|on One firm- for'esaw the-'_:'

- demise  of -the sem| conductor |ndustr‘y in Canada (upon wh|ch it was "

v:.':dependent) and planned weII in advance for a’ complete change in tech- '
“nological exper'tlse Many firms actively- sear-ched for' new technoIoglcaI ’
. areas- compatlble with thelr' own’ technolog|cal and mar‘ketlng capabllltles
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In summary then, the successful experiences -with. licenses are
characterized by: ' '

a) Close,: continuous - relationships with government Iabor'ator'les and
scnentlsts

b). An awareness of the firm's lead .time between initial contact with a
technological development and product readiness.

'c) An awareness of the business concept of the "product life-cycle",.

and

d) - An awareness of the needs and readiness of the marketplace.

6.3 Type (iv) Transter's: Contracting Out

This type of company (there are eight considered here) is similar

~to type (l) in- that the company laboratory’ is the Iabor'ator'y of original

research. . The technology transfer from government is- present, how- -
ever, both in the form of -the tr‘ansfer‘ of an idea or need and in the

form of direct financial support for research. There are two types of

companies involved in‘.this‘_ transfer catagory: The firm involved solely

- in .research, and the Aﬁrm -involved both in technological transfer and

the .acquisi_tion of the CPDL license.

The for‘mer (one out of the eight) ‘works closely W|th a gover'nment o

agency and 'stays .on top' of the agency's needs Produ_ctlon is -geared
to the government ‘agency's limited requnr'ements This i"ik'm admits to

" not ‘being: 'sure. of mar‘kets and appears- to - Iack elther' the entr'epr'e-
neurial -drive to - take a risk- or ' the. busnness Know- how. requwed to

develop a mar‘ket The- Iatter‘ seven companies. act|vely seek: out a com-

. fmer'c1al mar‘ket and’ are contlnuously wor'klng on technologlcal spln off

Thls Iatter‘ group of flr‘ms are char'acter'lzed by the|r' acknowledge-.‘ ‘

‘ment of the lmpor‘tance of contacts |n both gover'nment agenmes and
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government - laboratories. With respect to- agencies contr‘acting-out
research, close contact is needed to ensure awareness of the potential
needs of the agencies in order to make a successful bid and further, to

use this close awareness of needs when actually doing research. These

needs (that is, an awareness of the exact use and manner of use) are

often not specifically expressed in -the written contract. (This obser-
vation is also consistent with the findings of the SAPPHOQO project (5)
which .identified 'user needs understood' as the most important deter-

minant of. the success or failure of a technologlcal innovation). Further

the. cr'edlblllty of the company, that is its technical capability and its

employees' ability in the eyes of the agencies' employees, are seen by
the firms to be critical in successfully bidding on contracts.

Two further indicators of success in these companies are:

a) Close relationships with government laboratories are maintained in

order to achieve cooperation in testing and use of facilities.
b) Firms interested in the technological spin-offs and the commercial

exploitability:.(the acquisition of“license) display the characteristics
of successful companies in Section 6.3.

6.4 - Environmental- Characteristics of Firms Successful at Technological

Transfers

All - of the firms experiencing ’success. in the transfer have close
and continuous working’ r‘elationships ‘with the transmitters of ‘the tech-
-nology. .-~‘AII of. the. unsuccessful firms did. not have it. Transfer is
per‘haps an: mappr‘opmate word for the concept mvolved " This is sup-
_por‘ted by ‘the wor'ds of one of-. the most successful flr‘ms interviewed.

- "There is noisuch'thihg as a complete transfef There is only
a. sharlng and thlS sharlng is a COHtlHHOUS process because

development 1s .a contlnuous process Our employee in Ottawa

'is as much “**?s ‘man as - he is ours and the ‘same holds for h1s

o ..'

contacts. w¥w is very much an 1ntegral part of our company
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"~ The development of -technology into .a -production ready product
certainly indicates ‘a transfer of technology.,’ but whether or not it is a

successful transfer is questionable. Production ‘readiness does not ‘mean
‘marketability. . An essential ‘part of  government R & D is surely to
+ support: and ‘encourage commercial appllcetion and-to have the results of-
the technology. in the ‘marketplace. If this is so then the technology

transfer is incomplete without market. success. -In- order to ensure

market successes firms must exhibit all of those characteristics listed at
~ the end of-Section 6.3..

With respect to the Type (i) firm mentioned in Section 6.1 (page
14) it is questionable if the firm will survive with a single product and
no lohg term plan for product-line development. .-lf the firm does not
survive ‘the technology transfer will die wifh' it, and so can her‘dly~be
described ‘as having. been successful.

_16 5 Pr‘of|le of Factor‘s Indicative of Commercially Successful Technology

. Transfer -

The analysis of twenty-two examples. of technclogy. transfer des- =

cribed -in this Section did suggest a pr‘oflle of factors which could be

- viewed ‘as - indicative of companies which are likely to be:commercially
successful 'in ‘technology transfer. This profile ‘o‘f factors can be sum- -
marized as follows: - -

1."  The company seeks to establ|sh a’ pr‘ofessmnally lntlmate relation-
' -shnp W|th appr‘opmate government 'R &D Iabor‘atomes Our‘ ‘results
-suggest-that‘tms- lnt|mec._y is achieved as follows.

.. 'a). The company continuously -monitors gover"nmen"c"R & D activi=,

ties . ‘within -the areas of: its technologlcal capab|l|t|es, to iden-
- tify.- potential commer‘clally profltable ‘R:&D & D ||nvent|ons

Nor‘mally such ‘identifications W|ll occur‘ befor‘e the .lnvent|on' o
Cis r‘eIeased for - development commerc1al |nnovatjon',

through a CPDL license.
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- ‘b) © The company also consciously seeks ‘to exploit the“gover'nme_nt
'contracting out' policy to build 'up its relationships with
government R & D, to expand and consolidate its ‘technological -
base and commercially to exploit government 'R & D.

c) Whenever possible and apprjopr'late, the company "seeks to
establish out-stations in government laboratories and the
secondment of government R & D personnel to its own R & D
unit.

That is the company seeks to make government R & D capablllty a
notlonal extension of |ts own R & D .capability.

2. The company continuously - monitors .its marketplace - to identify
. potential opportunities for innovations which may-. be developed ‘

- from government R & D. In particular in ~def~in‘ing its marketplace
the company takes specific note of. governhient changing :needs.
Manufacturing high technology products under contract to govern-
ment _sp'eciﬁcations pr‘o(/ideS another opportunity to build up closer

. relationships with government R & D per'sonneI.A | ‘ ‘

3. ' -Either formally or .informally, the company_ pr«'actisesi.'business
planning which enables it: ‘

a) To conduct market- evaluation ‘and development simultaneously
with “the product development -of the technology belng trans- -
2 ferred "

b) To est|mate r‘eallst|cally the development lead tlme for: the -
' pr‘oduct and the implications of deIayed or' ear‘ly entry of the' -

'pr‘oduct into the mar'ket

Ce) f -To understand- the role of. the Ilfe'cycle con'cept'"i'n' technoIoF

'gi'c:al' innovation. - Thus to ensure that the ‘company- has an: - )

"-'Vadequate portfolio -of products in various: stages of ‘the life.

" cycle to maintain its continued financial vuablllty and adequate,
_:flnanual r'esour'ces to susta|n technologlcal lnnovatlon
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Recommendations

As a result of this study, the authors make the following recom-

mendations:

1) .

2)

Lt assertion of* 'such an . actlve pollcy would be” an automatlc loan of .

Government should. review the strategies and goals of its R & D
establishments to ensure that they are. promoting Can_adian tech-
nological innovatlon, insofar _as._ it is congr‘uent with . their _other‘
missions. ' ' ‘

Although senior government R & D personnel appeal‘ strongly to

 support technology transfer to private industry, our interview

responses suggest that this support. is not always shared by

- 'bench level' scientists. R_& D staff at all -levels should ‘be en-

couraged to support technology transfer by:

a) Ensuring that 'such staff recognize that.per'formance appraisal
will -be. based. upon an individual's record in: pr,‘dmoti'n_gl tech-
nology: transfer‘ and Jinnovation (whether. commercially éuccess- .

ful’ or. other‘w&se) as much as h|s or- her publications record |n.~ .
the literature. ' '

b) By identifying the need- for any new laboratory roles to

- .. promote- transfer .and innovation. ‘R _& .D staff who are eager
- and competent to fulfill such roles should be encouraged to do
so and -effective performance. - should “be “subsequently - well
*'r‘eco’gnized An example of an exermse wh|ch can’ be per-

"h_’for'med IS descr‘lbed in (6).
.

.- To faCIlltate technology tr‘ansfer‘ fr‘om gover‘nment to pmvate com=

panies,: government. should encour‘age “the: secondment to companies
of .the appropriate R &D & D staff -whilst" the spec1flc technology

"tr‘ansfer‘ |s in pr‘ogr‘ess Seconded staff ‘should- ‘still” have their

-salar‘les and fringe beneflts pa|d by gover‘nment A more. posmve

';-s_the pr‘lme gover‘nment r‘esear‘cher‘ lnvolved when a Type (n) or. (nl)
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company accepts a license to deveIOpment' a government ‘invention
from CPDL¥*.

4. Government R & D personnel who wish to explore the possibility of
setting up new or join existing companies without surrendering
their civil service tenure, should be encouraged to do so. This
support could'fake the form of part-time.or full=time uhgaid leave
of absence (say to a maximum of three years full-time equivalent)
without loss of seniority or pension rights. ‘

5. Government should review and evaluate the mechanisms whereby

military technological 'know-how' is transfered from D.N.D. R & D

- establishments to private industry to develop new weapons - sys-

tems, to determine the extent that similar procedures could be
used to promote the transfer of civilian R & D.

6. ' Government administrative staff concerned ‘with -technological inno-
vation and ‘all government R & D staff should ‘be given. formal
education in the process of technological innovation and the .pr'ob-
lems endemic in the process at each of its stages. . Particular
attention should be given to the process of technology transfer
~from government to private industry and the factors that promote
successful .innovations. | ' |

7. ~Government should promote similar educational pr'ogr'ammes -for
novice technological -entrepreneurs as well as ones on the setting
up and managing ofjsma“ -businesse‘s,' to familiarize them with the
problems .of setting up and "develop‘in;cj‘high technology .businesses.
Attendence at-one of these’ programmes should be a r‘equlr'ement

' _for receiving ﬁnanclal suppor‘t '

*One of the authors was for'mer'ly employed as-an R & D scientist in the-
- research: laboratories of a major multi-national electronics company . work-
~ing on’ semiconductors. ‘At that .-time: (1958-60) R &:D- scientists: were
- ‘expected:- temporarlly to commute on a.Monday . to Friday -.basis.to the.-
“manufacturing plant to facilitate technology thansfer from- the research -
laboratories. The'.authors see  no :feason why similar ar‘r‘angements_.’
could not beset up- for' gover'nment R & D persornnel. :
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CPDL "should screen all. license applications for the characteristics
(or the potential to develop same) listed in Section 6.3. It is

- suggested that the CPDL treat its licenses like a banker ‘treats his

loan money and/or' like a financier treats ‘his venture c‘:a_pital‘..' CPDL
could, in this fashion, play an active role in reducing- business

failures.

CPDL should monitor. the -availability of ‘'off-shore' licenses to
identify that extent to which the technological and commercial

bases of.small Canadian companies can be built up by the judicious

'exploitétion of domestic. and foreign licenses. Some of the:success

of Japanese technology is attributed to this policy (seé- (7)).

Firms “who -do con’trac’ting out R & D should be "encouraged" to

ex'ploit commercially the technology they dév_elop’. Otherwise, the
- goVernment agency might as well acquire the firm as a branch of.

its own laboratory facilities.
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