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SUMMARY 

The Can..dian Innovation and Technology Survey conmleted data 
w i l r ^ ° ? i ™ ' « ^ ^ f ^5 '̂ f'̂ '̂̂  " ! ' "** achieved J r e ^ s e r a t f o ? 
! !5 S f >f4„?^ ""** P^*"*'̂  '̂̂  manufacturing. - The survey was coamlex 
and the high response rate was due to an innovative svatem^tnh 
managed the data co l l ec t ion , and also to the use of S ^ S i ^ n « 5 
telephone interviewers. Results of the s u r ^ e r S l l l b T ^ e J ^ s e d 
during the rest of 1993 In publications of S ta t i s t i c s cLIda 
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1. INTRODUCTION 

This paper describes events leading to the develoomenr nf ^hp 
Canadian Innovation and Technology Survey ̂ r to the dJr! 
collection in the first quarter of 1993. ^ ^^^a 

Globalization and technological change have been issues on ̂ ho 
public policy agenda for many years and were central % ^ ^ K 
Technology and Economy Programme (TEP) of the OIID ^ e TEP endpS 
with the recognition that there were gaps in the ̂ ;nderstJnd^n« J^ 
^^TT °f i^ovation, how they differed frSm couS^^lo coin?rJ 
and how they were influenced by global techn^TSri^ country, 
Technological innovation was ^ rVcognized ^as °̂ 'a kev^^^to 
competitiveness, but the information was not there to S U D D O L ^hp 
development of public policies to facilitate iLoSatioS or to 
contribute to it. This was the context in whi^ The ?an/dd^n 
innovation and technology survey developed. Canadian 

The innovation survey was modelled on earlier work of the. 
Economic Council of Canada, taking into accotSt thrOEcS o^?o 
Manual and discussions with experti from BuropHmd the u T ?̂ p 
technology part of the survey was based on American? AustraiLn 2 d 
Canadian work on technology use and planned usr^nd on a JecSt 
rr%t?r.ftf° n'r^v,'" .'̂ ^ adoption of technology conducted Sy tSe 
U.S. Bureau of the Census. Following the Oslo Manual Ihl 
technology section had questions on ̂  sources of ideas' l̂ d 
technologies and on barriers to adoption. A section ^ n 
intellectual property was based on a survey of the CaSadilS 
Department of Consumer and Corporate Affairs and on draft ques^ioS 
for an totemationally comparable survey of approo?il^il??v 
proposed by Richard Nelson and Sylvia Ostry. ^PProprlability 

In April 1992, the survey, as part of the Technoi r.m, =.r,H 
Adaptation Project, moved to Statistics Canada frcm^^th^Ec^J?^ 
Council of Canada. As a result of the move, tSpro^ct ob1e??S^s 
nf .hr^^^""^^ '° accommodate the information nelds of tSe cUen?I 
of the Agency and to fit in with the on-going progr^e o? 
measureir-nt in science and technology. programme of 

The survey was supported by two Canadian federal aovpr^mpnr 
departments Industry, Science Vnd Technology. ^ d C o l X l T S S S 
Corporace Affairs, two provinces, Ontario and Q^eb^c ^ d T i fuSf 

SrsSS??c^s^Snfdl.'^°^°^^ ^°^°^^^ °^ Canad?:^\^'.aTco"Jd^S^I 

2. THE QUESTIONS 

The survey covered 8 topics and a total nf in ««„«'wi 

1?l"'°.?h'e f ^ t r ^ ^'"^" ̂ " ' ^ ' ' entirety'iS.n'selira'le § S ^ ? 
llj . The topics were: general questions about S e firm (11?. 
research and development (5); innavation (4); cLracteri^ics if 





)f^°^Tr^^J'V'^' intellectual property (4) ; advanced technology use 
thi ac^sftiin'' f f^^^^^<^ technology (15); and, impedime^s to tne acquisition of advanced technology (7). 

The objective of the survey was to improve tihe unHor-o*-,-̂ ' 
Of innovation and technology use in the S ^ Î d its p?Î c (s? ?I 
relation to its research and development activity and i?a t!l; iS 
intellectual property mechanisms. To achieve the ob:̂ ective the ?I 
questions were drawn from a variety of sources. °°-'®'̂ ^̂ ®̂' the 75 

The questions on innovation were influenced by earlv work 4n 
Canada of DeMelto [2]. on innovation, the Americ^ ̂ d Eu?nnp=n 

?ra7ree°'onT?''°"' ?̂ ^ °̂ '? "^"^^ ^'' e^t^^^^rt mee??ngs 
to agree on a common innovation questionnaire for the Bur-nnpan 
community and the OECD. THe OECD T^ exercise [4] had de^onstSteS 
traSfer "!.%''7hp'"̂ "̂ "°*r' '°^ information on innova^fSSInd the transfer of the project to a statistical agency imposed the 
rll^onS^e'cost".' '^^ ^^^"'^^ ^^ reproducible" o v L T i m e ' V l 

At the same time, there was a move to develop intematibnallv 
comparable surveys on the approprlability of intellectuirprope^tv 
ItliLT M^^ ̂ ^̂ ^̂ .̂ ^ *?^^ °^ ̂ ^^^^ «t alf [5] . This Sas pr?mS?ld J; 
Richard Nelson of Yale and Sylvia Ostry of the Universitv of 
Toronto and the subject was reviewed a^iln intemationS sSinar 
organized by the Institut National de la Statistique et^es l̂ uStf 
Bconomique in Paris in 1992 [6]. In Canadar there tasthi 
cS^oS?2 2ffti?n?r'"^'"'^ ""^ '^^ Department of Const̂ e'r 2 l 

r.f Po^Jf^Sf ̂®^^^°° ^^ "^^^ °^ technology [8] was related to work 
of Robert Tinari at the U.S. Bureau of the Census and Australian 
and Canadian work [9] on technology use. The^estions on 
technology acquisition used in the ̂ e y were ̂ ly ̂ lose to tSe 
U.S. survey recently conducted by the U.S. Bureau of the Census 

:S^n^^i'th^^?l1ea?lS?^^ '°^ ^°"^^^^^^ '^' ^ ^ ^ - anS'u.^!^^^; 

3. SAMPLE SELECTION 

3.1 The Register 

^ .: T̂ f statistics Canada Business Register is baaed «« 
administrative records for businesses with ̂ loyees. au^nttd SS 
«?orpd ?« ̂ H^^;^^^ reports. The basic unit ̂ which inlSSS?ion 5s 
on n?od,̂ t̂.'̂ ^̂  ̂ ^^- ?o^^^er information collected through su^evs 
on production units within the firms is also held and updited Ster 
each survey cycle. The Register is divided into la^finn^ l̂ d 
small firms with more information maintained for largi firST 





ease 'S^ lin^^^F^l advantage of using the Business Register is the 

hi a II |S!l?ic^° °cS^L'Tot^t^i o^tSt^slI^^; u^nTt-s-^^^ 

3.2 The Universe 

srSr--̂ -—̂ -̂ ^̂ ^̂ ^̂  the Register. 

3.3 The Sample 

reois^? ^^yil ^^t '^''^'^ ^''°'^ ^^^ manufacturing plants on the register, subject to certain conditions The f̂ nai o=.m«7 

included an enhancement of about 500 plants each for t>fp^ sponsoring provinces. f-̂ cuits eacn tor the two 

ni;,nrt̂  some analysis was to be done for firms, as well as for 

4. TESTING 

Before the survey was conducted, there were testa of v̂,o 
questior-? and of the survey system and as a result m^^ih °^ the 

to contact firms and seek agreement f o r ^ o n - s i L ^ i n ^ ^ / " 
Experienced interviewers asked the survey <J?es?ions L d a?^^^?: 
questions which were to be used for idStifviS^ i-hp i ^^^ 
S????cu??^" '". '""^^ ' ^ ^ ' ^ « - - wete°^no?iSf as'%er°e''''̂ ' 
difficulties in responding and in dealing with the anr^J^ 
};̂ '̂̂ ''̂ °̂''̂ - ^ * ^e^^^t of this work, s o ^ ^ e s t i o n s ^ S instructions were modified. quescxons and 

- 3 -





The survey system was tested and modified before the 
i^H??'^^!^" ^""^ the Regional Offices were trained in its use 
Modifications were also made in the early stages of ^Ik 
collection, which was treated as a pilot test It the lull sys?^ 

5. DATA COLLECTION 

5.1 The Problem of Coii5>lexity 

The Innovation and Technology Survey covered eioh^ ^««^«« 

tSat ̂ thfi"^ r^^ "^"'P'^^- E^e^i^nce at Statistics Canada shoSed 
that the questions were not suitable for the standard n^iSrS 
questionnaire, mailed out and mailed bacSwith telephont or S^i? 
follow-up. Neither were the questions suitable for comp^it 
assisted telephone interview (CATI) and resources wl?e not 
?ndii?Ŝ '.̂  '°^ °̂ -.̂ ^̂ ^ interviews. To reduce the burden Sn 
individual respondents and to ensure that the appropriate 
respondents were found, a system was used which combined a ^ T I 
approach with mailed questionnaires and telephone follow-up 

5.2 The System 

A single PC-based system was used to manage the survev T̂  
^r'''\^f^^''.''^^^^^S^^e3tion3 to telephone interviewers, controlled 
rovprfn^^^^"^ ^ ^ captured the data, printed questionnaires and 
^pTp^iS? letters tailored to the respondents identified during Ihe 
Jol?SS nS «^^«/°in3' and controlled all related information flow 
follow-up, and data capture. The system was designed bv A B' 
tS^ l;sS^and^1f'^ °^"'/^ ' Analysis W . and the c^rnaVion'of 
the system and the use of experienced interviewers in the Regional 
Offices of Statistics Canada resulted in a response rate of 89% 

The system was used principally to identify the corrprr 
had^??f ̂"^^ i?.^. ^^^ ^^^^°^^ P^^ts of the survey. However i t l l l o 
thf idpnM?^i^^^y ^°^ * ^^^°°^ «^t of screening^questions in whicS 
^S^^i^^^tified respondents could be asked whether they could answer 
?oo? io/'F^^ °^ questions or not. This is a potentially po^rful 
!nS =o '̂̂ 4̂ ''® surveys as Canadian record keeping is nJt^uSffom 
and some firms are able to respond to questions on t S t n ? ^ 
^?P^^r^' for exan5)le. by reference to th^ir a???unts. whe?eal 
others would have to guess at the answer. If. in the oodn?^« «^ 
inrp^f °"''̂ °'' ? ̂ e^tion was difficult to answer accura?e?ytSe 
i'̂ teryiewer could remove questions on that subject flom' the 
S t e ^ ? ^ ^ ^ " ^̂ "̂ ^ ^ ° ^ ^ ^ ^^ P^^^ted and mailed at the end Tf tSe interview. 

5.3 Multi-plant Firms 

^u J^^ sample was drawn at the level of the plant and the task of 
^S,n^^^^^P^°''®.^°terviewer was to find the iSone of a person who 
could report for the selected plant or plants. The inte^lewe? 
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of^the^^^fr,^°''/ P^"?"''' °'' persons, who could respond at the level 
Jevel ' " " ' ' ° ^ '̂ '̂ "̂̂  questions which only made sense at thlJ 

p lan ts^Td Teas%T V T p ^ e V t f '^L'\'^tl'^'j'^''''' - f̂ the 
substitute any of the o?her plants of l ^ ' ^ i " ^ "^^^ ^ ^ t to 
appropriate respondent. To faci l i ta te ?his all S^ ^to f̂ ^̂  "̂̂  
the firm, and the structure of the ft^^ i= *.=i? *°^ ^̂ ® plants of 
Register, were provSLd to ?he ^ntl^^ewer bv t h / ^ ^ '̂̂ ^ ^^^iness 
structure of the firm had changed s i ^ re f f S L K ^^ftem. if the 

^r^^'^'^^' - ^ ^Vst^'^\?x^ote'dn'k\^'nt^^f|^e"r\\"aS'?e?^?S 

techn^lgy"t|Pfrepo?teT£oT,"?n"* ???' P l^ t - level questions on 
about a ^ p e c t l i c T i a n t the%?ol?4 ,"wL'^vo°id / i^ l^ . ^^ " ' '^"^ 
response encompassing a l l p l ^ t s in the ?i™ TJ"* *^*"9* 

^a1l?itV° t ^ l ^ ? e ' ^ ^ ? y - . v S i 4 r - T - e ^ « " - ' ^ ^ ^ ^ SSflV?^ 

I ! t e d ? . e ^ r f 3 s ' ^ H \ S ^ ^ ^ ^ - - " - - -

^̂ 3poJ~rpl- i S £o ^ ^ 
5.4 Follow-up 

conplI^Ite7bV"the°"r?eiv^f'''nrif?ii°"""^r'''=H " " "«<>« " o " 
received general .Testiona!™?!..?"^''^""™^"?'- '^^ " ™ s 

respondents identified ^^ ^̂ ""̂ ^ ^^"^ depended on th4 

5.5 Response Rate 

returS? Svfderb^Vhe""^u:^\Vof^ir^s'!^^ ^ ^ P̂ t̂ial 
the number of plants wMchlerJ^lm^ri^^^^^ L ^® f ̂^^® reduced by 
those which were seasonal « n d H > , u ̂ °u ̂ ® °° ̂ °°9e^ operating. 

highest was 96%. ot-^ces exceeded this target and the 





6. ANALYSIS OF PROBLEMS 

^U^AJ^^^^ ^^ta collection was completed, the interviewers and 
their supervisors in two regional offices were asked for fSf 
problems that they found in conducting the su^vly JS.I 
for ^''H°''.^^^ retained for the analysts working with the* data^nd 
for the design of future surveys on innovation L d tectaoll^. 

Of general interest was the problem in gettino rp«,T̂ «r,=« .. 
questions on impediments to innovation ̂ d to^ the acgSili??on o? 
technology and also problems with long queationf rt^?rHn« 
subjective analysis. Some questions, such Is those on resel?JhiSd 
itZ?^T?^'.M^° ^/^ ̂  ^ ° ^ response, but that was to ble^ect^d 
from the fact that fewer than 4% of Canadian firms in manufa?tu?lna 
do research and development, as defined in the Fra^cati S a l 

7. CONCLUSION 

f«r. r̂ ,̂ K?̂ ®̂̂ ^̂ *'̂ ^̂ ^ should provide answers to questions neceaaarv 
^ ? ? H ° P°̂ *̂=y analysis, has been designed aSd out in the field 

fco^^^fr^^ collected with considerable success^ In doing tMs 
?.?S ^^''ZS^^^^ ^° ^^^^ "^®d which permits most of the c?ncera4 
raised in the Oslo Manual to be met without high cost °°°^®™ 

«n;,wl?! next stage for the Innovation and Technology Survey is the 
analysis of the data from the survey and along with data fron,«..Ĵ S 
SSne'^thff ^^^tistics Canada and"̂  from ad^nJstrS^ve sou^^^f 
^ai?sis th'l'rp ,l^°''\^^ ^^^ ^̂ ^̂ '̂̂  ^^ter information for pSucy analysis, there is a longer term benefit from the survey. *̂  "*"' 

mip^ft^ ^ result of conducting the survey, there is now a set of 
S « ^ p d T °S î lf̂ ovation, not requiring on-site interview aSd 
™odn?f ̂ "̂  a Canadian context. Prom these questions, ̂ TnSvatiSn 
«rod»®.f^'' ̂ ! developed for inclusion in on-going s i S ^ e ^ ^ the 

pel^^^^/b^^trtis^^c^s^^^^ fnirult^a\\^on w i ^ h ^ h l ^ M 
NatlLf? ^^°P^^^ ^ '̂ ^̂  Statistical Commission of the SStId 
?nniS^?/°''4''^? ̂ ? members. If the whole process of teclmologicll 
innovation is to form part of the survey activities of aStl^^S^i 
agencies, this is a necessary next step. statistical 

B̂ /oT̂ SS Innovation and Technology Survey has overlap with ^hp 
?piSn^o'^^^''^°i?^^^® ^°^ innovation, and Jlso witl^U S. su^evs S? 
technology, a direct benefit of this work will be inte^i??^n=i 

ISd'̂ eĉ SLS!̂  '"̂  ^̂ °̂ '̂ ^ "°̂ ^ ̂ ' --^^ --^tl if fS^?Si 
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8. MORE INFORMATION 

fnf^f^.f^^^^ts Will be released during 1993 in publications of 
Statistics Canada. Anyone interested in more infoption if 
invited to contact John Baldwin (613-951-8588, FAX 612-9^^^^^^ H 
Fred Gault (613-951-2198, PAX 613-951-9920) 951-5643) or 
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