








- : d = ([R-D(C-1 (A.5) - .

where R is the number of rows in the table and C is the number of columns.

-

Chou notes that a correction must be applied for sarriples:

“, .. the continuity correction factor of % should be
used to compute the chi square value. This is a
especially important with small samples so that some
or all expected frequencies are less than 574

k3

The application of the correction factor is shown in the following example which -

“"is carried out on’data presented in Table 4.9.
e o
In the following example the observed data is reported from Table
4.9. Table Al shows how -we might expect the data to e distributed'between

. 4
the different groups if the null hypothesis was valid, that is if innovative

“* activities and mineral revenues were’ independent. A sample calculation of an

-’

expected frequency is given below Table A.l.

“A3.1

An Example of the Application of the Chi
Square Test for Independence Y
A3.1.1 The Data, /

[ 4

I

The following table présents the data shown in Table 4.9 in a

modified form to allow the chi square test to be carried out.
’ ' ~

3
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TABLE 4.9 Ly

e~ 1974 MINERAL 'REVENUES AND INNOVATIVE ACTIVITIES

vy

>

* - Number -of Firms ‘.
Number of Firths, . with Either Rgsearch Total
: . with No Innovative - Only or Research and All
_ Mineral Revenues - Activities . ' Development Firms
§  0to$ 40,000,000 2 3 15
’ $40,000 to $100,000,000 6 6 o
° Over $100,000,000 ‘ 0 8 . 8
Total, all firms : 18 17 ' 35
» . : &
r

2

A3.1.2  Hypotheses

-

Null hypothesis, Ho: Mineral revenues and the presence of

-

research and development in the firm are independent. .

- -

Hi: Mineral revenues and the, presence of

-

research only or research and development in the firm are related or dependent.

/ .~ A3.13  Expected Data

Table A.1 shows the expected frequencies under the assumption
. \

> a

w

that ‘mineral revenues and research- and development are independent.

+

A3.1.4 _ Level of Significance ‘ i

«

’ s The level of significance sefected for this thesis is 0.05.
T .




TABLE A.1

5

EXPECTED FREQUENCIES FOR 1974 MINERAL REVENUES
AND RESEARCH AND DEVELOPMENT IN THE FIRM

: : Number of Firms
Number of Firms . with Either Research

Total ‘

PR

*Under the assumption that mineral
dent, we would then expect the pro
activities to be 18/35. e expect
under $40,000,000 which have no innovatt

ass /. Testing Statistic . *

The testing statistic is:

“\. (Oi J Ei -‘/z)2 "
z* . P‘Ei )

which is distributed as X3

A3.1.6  Decision Rule = ' ST ‘

®

The critical region of this test is 5.99 <ty<= .

Thus accept Ho if and only if the computed chi square is legs than 5.99.

yenues and innovative activities are 1ndepen-
ion of all firms which have no innovative -

nuiber of firmswwith mineral revenues

activities is then (18/35)(15)=7.7.

' with No Innovative Only or Research and All
Mineral Revenues Activities : Development Firms
s 0to$ 40000000,  7.7% 73 . 15
$40,000,000 to $100,000,000 6.2 5.8 12
Over $100,000500 © 4.1 V 39 8
Total, all firms. o 18 17 39

/.
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A3.17  Computgtions " . ‘

From the observed and expected data given before, we can calculate

. \
. —

the chi s?quare value:

E go; - El - Vz)z - (12-77%052 ,(3-73- 0512
‘ 7.7 7.3 °

#£(6-62-052 + (6-58-05)02

- , 62 58 -
o ¢ L B
—~ - 7 +(1-41-052 , (8-39-05)?
i | , a1, 3.9
= 1052
L4 T ’:
o . ~ Y
R A3.1.8 De;:isions ' ) ‘ | A
N - ‘ - »

1

The critical ratio is significant. The null hygothesis that minegﬂ
revenues and the presence of research and development in the firm are indepe\n—

dent is rej}cted\ at the 5 percent level of significance in favour of the alternative -

« Fd ]

hypothesis that n’:ir})eral revenues and the presence of research and development

s [ C : o o
' are related or dependent. ‘ ) ‘ .




New York, 1969; page 389. ‘ ————
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Ibid., page 457. x oo
o " . r

ibid, page 458. . S+ 1

. ) o
v - 'h‘/

FOOTNOTES TO APPENDIX A . - -
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Chou, Ya-lun, Sratistical Analysis: Holt, Rinehart and Winston Inc.,




¢
-
L)
N
. .
. i‘
1
»
R
i)
..
£ 4
. @ .
- -
4 L}
.
N
o
.
v .
A 1] + ¥
) , .
«
R .
[ 3
>
3
.
/ PR
-
A , .
. L] ~ .
q‘ L
e .
.
”
;
.
.
L.
v )
. 2
. .
»
. -
-
2
z ) N .
R 4
- - -
4 .
v e
B
hd 0
P
[
.
¢ »
LH
¢
X -4‘ o
o *

.
R - -
hd .
'
]
€
- v ‘
r : .
, .

') APPENDIX B ﬂ

L
THE. QUESTIONNAIRES

.
- ]
.
<
! a
-
.
s -
.
L d . -
B
3.
. . .
’ -
M v
. r3
. -
’ .
-
* ]
.
. “
k]
- 4 . .
! -
.
¥ . -
At / N s
- . )
. . ]
. .
: . .
. {
. . - .
o . ¥
) N
° - P .
-
. ve
&
. I -
I’ % -
- ..i -
- -
P .
. . ..
«
~ .
. 1 . LI ,
'
- .

>
.
.
.
»
-
o
4
»



- .« - . CANADIAN MINING SUPELY INDUSTRY : .

e L - QUESTIONNAIRE

v ’h‘ ‘ -
L N ’ . - . o . ‘
' .. 'SCHOOL OF BUSINESS ADMINISTRATION
THE UNIVERSITY QF WESTERN ONTARIO ‘
. B N v
. N .

L v .

& - a

:
e

)
. ]r ‘ . : '
%’ ‘- X ‘-‘r'f . ’ : “ oy -
4 : : . 2

N > . Participating Npmber,
. .. : - ! - ’ ’ . .
) o DL ' L ‘Date .Co)npleted. — ' ’
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) ’ 01 02 03 04 85 b6 07 08 09 10
If there are any questions that have no response would you indicate<in the margin whether tBe answer is
confidential (C), unknown (U), or nof applicable &4\). - .
. . v \ Y _- B
Section I ) - General tompany Data

L} e T . r

l-1 What wete your Company’s total sales in the fiscal yéars 1§68 - 1973 inclusive?

‘0oo . _ .
cuA »wess [T T T T T T el .To[o]o] )
11'.12131{. 15 16 - .
bo19e9s [T L 1.1} fofl.lofo]o T .
. : 7, 18120 2122 )
w108 [T T T LT T TolTelelol | ¢
.23 24352  21:; \ )

wenes L] 0 1 [T | [0oY [ofoTo
% B33z kN

wns [TITT I ol Tolls)

35 363738 3940

3

\‘ ) R . = . 1
S 19938 | [ ] [ fo[.[o[0]0]
(est) 41 424344 4546
. = . ) L4 =~
- E-] . ‘ ' ‘ ‘

A 2-2 What were your Company’s total sales to tife mining industry in the fiscal years 1968 - 1973 . .
o)m]s] - inclusive? : ) -
cvUa -' ' ’ : ‘ J

vess [T T LT T ol Wholo) . :
. T . 47 4849 5051 , ) . e
» - ’ - - - .‘.
. : \ :
weos (T T 1. [ [o].To]ol0] . )
5253 54 5536 . o
] wros' [ [.] T J0]-Te[o]0] Lo ‘f
t/' . 57 5859 6081 o ' RO
e ops [TT I T PLI0E . - -

ST '\ 626364 6566 -

s . : . Y . @ ’ . 4 -
o128 [T T ] L Jojxjejojo]

6768692 7071 - ' : :




,. )
. - . .
’w a) ¢ ’ ' )
_owms [TTT] ThL Mﬂjo} | ,
< . ™ 727374 1576 " Lo , .
3-3 What was the value of export sales, if any, to the mining industry in other countries in the
0oo fiscal years 1968 - 1973 inclusive? g
‘ cua ¢ . S
- 19683 T T T-] [ L0l T07010] .
. 4 77 718 79 80cqy .
. ) . '\ o
’ toeos "L ] | ].1 | o].]ojofof" ‘ ‘ .
o 1213 14 1516 . s
& . )
. » w708 [ [ [.1 1 Jo.[ofofo}] =
i ’ 1718 19 2021 . )
, o1y | | | ].] 1 Jo].JoJoJo] -
22 2324 2526 ‘ ) ‘
7 2 \ s - ’
wms CLTLLIDBLRDE -
- - m28 30 31 L ‘
13
wos [T Lk -~ - - _
’ 323334 3536 .
- - . " ) )
. , 44  How many empidyees did yu have jn Canada at December 31, 19737 , .
- oao - ’ g . ’
. . CUA “
(\ ; A
[ ) D[jD 5-_5 ‘\.(a) The effecti\;econtrouing interest in your company’s sharés ate: held~i'n which country?

. : . ‘ ‘ Y ," -
= S — 177 Py
v . . o g 4243 . <

(b) The mgiority of your comgany shares-are held in which comntry?

L . ‘ . .‘.“ 'f_;/ .
. ' ) ) J:] s

N “ e X A . k 44 ,-. ' » 5
) ) ) ’ . 3 . . e ) .

. 6-(;\ ls your company affilmted with, or a- subs:dmy *of, another company? | ' ) ° -/

) cCuUA ' a5 .
/.\}, ' T ’ ’ ) Dd’nm ; ‘ - )

-~ . ' - Yesq Noz
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> - N . o3 . .
. & If yes, of what nationality is this company? . o7 !
by R Le? F
. . 46 4748
<] . .
ag 7-7 -~ Which of the following describes the nature of your operation?(as a % of total). !
N . D N ’ .
‘\‘\ U A (a)  warehouse & distribution {non manufacture) 49 50
» b © (b) sales agency (non manufacture) 51 52
' i ‘ i - ]
. (c)  assembly . 53 \ 54 _
: (d) manufacture 55 s .
. . » 3 . v
N . (¢)  other 57 58 -

v g ~ X . B 'lm v
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SectionIr ¢ - ) Company Products . ‘
1 . - ) ° LN ,
: ®.%.8  What are the principal product® that you sell to the mining industry?
oon . . ' i
cua . : . ;o
L] {‘ . . ‘ o < (
X 1 R [ l ] ] .
’ %9 " The approximate cotresponding price i)u unig is? *
ooo B . .
cua | (1)  less than $100.00 -0 (2) $100.01 - $1,000 0.
" (3)  $1:000.01 - $10,000. 0 (4) $10,000.01 - $100,000. O -

) 3100.000.01‘i $1.000,000 0] (6)-  over $1,000,000.01 O

- - It

. ’ L

Fah

3-10 What f)érceﬁtage of sales to the minjng industry does each product represent?
oo ‘ » : %

cCua ]:xi)duct type-name ) \ Price % of Sales ?
' ¢ 616263 3. 1r18
@ ' s [ =
- . : " . ’ L
' % 64 65 66 ™ 79 8
. ® - 1] s [J |13 .
" T 67 6869 - 715 1112 .
0 @ ~ [T1] s o 4J
_—_ 707172 - 76 13 14
L @ } — s — m l [ ] -
. : ' : 100% TOTAL

)b R .‘ '¢.

-~

. k] .
4-11 Please identify one product out of your principal product‘which you would consider new to the

aog . Canadian Market.  ° . °
cua ‘ 15 16 17
TN - R
v - o ' o S - . .
" 5.12 How long has this product been on the market? . P
oo . 18 19 - ’ .
cus RN ‘
. oy , years ‘ ‘
6.13 Whoare the competitors of this product? ' . 8 - »
ooo . Tul

- -~

CUA -«(a) *in Canada? ¢ - e ,
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» ° »
e ' )
3 . ) X -
.
. . X (b)  Internationally? ) v . .
Y . 2728 29 3031 3233
‘\;‘ . ‘ - >
. . .‘ . v
- ~ .
o ~ 714 How was this product devéloped? -
oaa L. . .
C,UA (a) In Canade — by your company 34, D D
A : .  Yes;  Noj
l - R : - 35 36 37 T,
- ' o by other < [ [ 1 - :
. - : r v T v L LR '
. = (b)  Outside of Canada — by your company 38 D D -
o . Yes;  Noj s
& . : . PRI - R
‘ . ' . e A e
- " oy 39 4041, - .
» . ) . . AR - .
. - ¢ by other. — -
4 * v B — - "'r;:.i’-"f*'\‘";.- '-t - ' i
’ g 815 Does youf c&n,fmny sel"this ptoduct only in Canada?
093 ~ . O O
. . ’ ° ) Yes| No3
* 7 ' : . RN A ]

‘ M v - 43 44 45

If not, where el - - l [ D .
, ~. ’ . 3 fe .

- .

. ¢ 9 &> - ‘
-16  Is the product manufactured by your Sompany? .
" oA | | ikl
C.UA (a {nCanada? , . L. &6 _
| . e . : Yes;  Noj .
- « ’ . *» . ~
‘ ' L . -~ . 47 48 49 -
F 4 o ; t - .. v
. R v b) Qutside Canada? 2 ‘-‘,
! ? - * » ’
. » ’
o » B H © . ,
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Section 111

Research & Development Undertaken by your Company

In this section would you guide your respanses in accordance with the following gleﬁnmons {Taken from Statistics

Canada). Rt '

RESEARCH & DEVELOPNENT : o g {

[

(a)  R&D is investigative work carried out:

ERS LA ) o ' v
RO VR - £ acquite nemst:nemnﬂc and technok)glcal knowledge . . )
< TEeie % ), to dévise and develop new products or processes, or C 2 -

iii}  to apply newly acquired knowledge in making technically significant improvements to
existing products or processes.
%

Yo~
For the purposes of this survey, R&D does not include: ! : v

i) market research and sales promotion:
"ji)  research in the social sciences,> e
1ii)  operations research, except when reqnlred during the development phase of a product
or process,
iv)  quality contgol qQr routine testing of products and mtenals.
v) . geological and geophysxcal supveys, mapping. exploration and sm-ular actlvmes not resulting *
. in scten‘lﬁc or technologlc.i}advance. )
. vif* * scientific and technical m(ﬁrmauon except when conducted for the sole or primary purpose
. of R&D support, -
vii} . all activities necessary necessary for commercial production of the new or improved product "

or process afte'rilevelopment is completed. ‘ )
*
(c) Research and devi:jopment may bc cartied out either by a pennanent R&D unit (e.g. R&i) dxvmon
‘or department, or by a unit generally engaged in any nomR&D activity such as engineering or production.
In the first case, the R&D unit may spend part of its time on routine testing or trouble shooting ox
on some other activities which should not be included in R&D. In the second, consider only-the .
R&D portion of such units’ total aetivity. .

aar

Basic Research

~

Thus type of research is a genex;.lized search for new knowledge without specific application in mind. It is
usnally judged on the contributions which it makes to the conceptual development of science.

Apphed Reseatch

» .

u

.

s

.

«

4 ’

L.

+

]

»

.

]

This the of research is the search for new- kﬁowledge to provide a solutl’én tb a specific problem which is
defined at thggoutset of tbe reseaxch program. It does not dm'er radically from basic resgarch in methods
or scope. but in motivation, - /

.

Developmem )

Development is the use of knowledge derived {rom research in orde; 1o preduce new materials, devices ‘products
or to devise new processes, or to improve ex:stin; ones. Thus, the design, construction and testirsg of proto-
types, models pilot plants (so logg \s they are pnmanly used to acquire experience and gather infogmation
necessary to the start-up of profflictien ) are part of it. Moreover, development includes those activities requited
before the setting up of 3 process or pxoductlon line and which embody the information gathered from develop-

ment activities: for example, thé preparauon of drawings, reports and instructions.

1

a
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® : Development ceases and pre-production bggisk when the work is no, longer experimental. Hence, the costs
of tooling (design and tty out), the costs of construction drawings and manufacturing blueprints and the
. cgsts of production start-up are not included in development costs.
» e aeae Yl = '.~—i".'; el 4 S " i’ *
‘ N " Todnfiological Innovation . . ) .
This is the transformation of a scientifically developed product (process) into a new or improved marketable
product (operational process). It covers the work necessary”to carry a product from the end of the R&D
phase to successful production and sales (e.g. new progaet marketing, final design engintennk, tooling and -
‘ industﬂal‘enginee,ring, manufacturing start-up, patent work, etc.). A '
. . ‘ * '
?-17 Do you have a research and develepment deparyﬁent in Canada? ,
* N Y o O .
g ’ / . e
o -~ L . , S 1 No 2
“ i . ' - * N ~
. o
- 2-18 If no, do you have any informal organization concerned with research and development -
¢ ' ¢ in mining? - .
y N | s [ [
‘ ) : - Yes No ‘
E ) « . -
. .
y - [
3-19 you have a rvarch and development budget for mining prodiicts? N
' D D D . N ' . - . .ot !
x C U a - . . .
. . 52
‘ ceva T | =0 0.
v . . . . “Yes No 2 -
. ‘;\V
"4 " - , r
20 "If yes, how much per annum is budgeted or allocated in general? S
., Ooo , . .
C U A : “ i
¢ - oS T TTTT .
. A . " < 53 545556575859 R
N . e ‘ o ’
) L
. .21 What perggntage of your budget s allocated to:
. ooo . -
’ CUuU A (a)  basic research . D:] . o~
. _—_ ‘ 60 61 N . .
Vi - -
- . . .7 . . . » o ¥ .
; (b)  applied rescarch - . D:J ’ .-
" - ’ .62 63 .

¢ R ’ ° =
- - .

(c)  development [D '
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How 1s research and development evaluated?

(a)

" (b)

10 5¢

v

(©)

(d)

retutn on investment

-

technological development

no formal evaluation

v

-

other, please specify

: '
T
i ] -

state ‘v many.

Has your company taken out any patents on mining in the last five years? If so, please

L]

, 67 68

Have these patents treen applied for in other countries?

5

»

i

. o[ ] [

Yes ) No

Do »you consider patents important to your orgamzation?

(a)
(b)
()
(d)

-

Have you licehsed' other organizations to manufacture and/or sell your product developments

70
very
moderately
slightly
not at all

S wWN -

AY

within the last five years?

L4

.n0 3

Yes | No 2
If yes, piease describe the type of product ard arrangethemt. h
(a) “ l ] ] ] (1)  warehouse
. n 7374 .
(2)  sales agency
. . ) l—r—m o T
(b) 2 {3)  assembly
: 7677 718 -
(4) manufacture
” () other

,

L

~
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ll-27 Has ybux Canadian Company licensed foreign innovations within the last five yyrs? '
'‘oogd : . '
c U o [] [ -
: ‘ Yes; Noa L
e ® If yes, please describe the type of product and anax:ngemem. 4 - c 4
- Gy (a), (b) : .
. ‘ (a) [T11 (1) ' warehouse D '
. . 11 1213
. : \ . © (2)  sales agency . D 14
(b) ) ] ] ] (3)  assembly D '
15 16 17 . -
. (4) * manufacture D D
\(5) other. T
- N -~ e e e ———_—
. ‘q
. }2-28 How many qualified scientists and engincers holding at Teast a B Sc. or professional
1 OoROo designation do you employ in mming research" /
C U A .. . s
- - I -
* 19 20 21 »
L] k ) z
« . Do
0 E] 13-29 Do you import innovation from a parent company abroad? v
O - .
¢ * 2F] [
v i Y Yes; Noj
‘ 14-30 Do you recewve or have you received any Canadlan government assistance in your
n0oo research and Jgevelopmem activities? v
’ CU A - »] [ - ~ i
- - S . . ' . Yesy Nop ’ '
. If yes, please state what form _ "
\
’ . . 24 25 ~~
‘ . '
! . . 1 5~3] Doiﬁou see a greater co-ordinated activity between the supply force and ‘the nﬁning ’
oono companies in the future? . . 3 .
- . €6 A 26 D O S
a7 ' " Yes| Noj -, )
5 gl 4 - PR
E v, ® e ' !
5o0 16-32 Do you see”a gredler co-ordinated activity bet\iveén the supply force and tife Canadian
government in thgWuture? . -
. CU A 27 D D )
' §

Yes | Noj -~

P
4 »
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What incentive shouid the government provide for m'\ning proce‘ss and equipn‘lent

innovation in Canada?

-
‘.
. . ey
-
£
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v
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v
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.
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Section 1V - ' You\Company s Relationship w:thgthe Mining Industry
4
"1-34 " Do your mining g’ndustry customers ask you to develop new products for them?
of0a L} ' . D ,f
C U A - {a)  Never . . = .. 31 [ ’
M K N 3 Aa' f
~ (b) . Infrequently (once or twice e'very decade) . * D b ’
s - :' (¢)  Occasionally (once per year) -, ‘ D 3
- N ) . 4 ’ . . i . * ¢
o ’ I 0
: (d) Fairly often (3 or 4 times per year) . 4 LA .
) - L ] \o ’
) V ‘ 4 ¢ . E .
- M N N L] P
- - L (e) , Very often (once a month or more) %R_\ N D 5 .
- L ' . . . - B N
. ' .
o AS
. &f’ : 2,,35 Do your mjning industry customers noxﬁmiy, pay deve pment costs? ) ¢ -
. oog - . =i p
. . C U A . , : ! ) - 32 D .
. ' * . . Yesj Nop
' %
. [ SN ’ hd -~
. v - - PR
el 3 3¢ Who do you consn!er more mnovatlve the la:ge mining compamcs or small - Lo ¢
' abzls! mining cofnpanies? . -
CUuU A . ’
: / (a)  small : : 33[:] Lt
. : - - ) ' : - : . ‘.
. o N
' . (b) large c» D 2
- P /
N »
o , (c) - size not determining factor ’ * ‘ D 3
- o
- 4-37 ldenufy by name those mmmg compames you, consnder to be more techno]ogmally
© 08008 | - innovative and advanced
"C U A T
v ' . . - B T, T
> " . b — -~ S Y PR,
: 4
., T - =TT T I = A
[ 4 . ' .
s ~ ) . . I'T;lfﬂ :
. T . : . 37 38 39 40 .
. . ) PN
. €
L - : .
ﬂ . 5 3% Do you consider yous Canad&‘ﬁ company very mnovanve relative to your competition in
pnaag Cangda?
- * "C U A t .
L@ little o , 41 D 1

/x b , (b-) wgiée . i '(;" . ' " DZ " :
N : - . | . D3
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/ ;oL - : 181 -
. ' ; . : o ‘ ;0 c .
. LN R -
. ’ Y ~' LSRN
. . * ¢ - -
3’ . ; L . J . : N
. . 6 ~ B N |
: - 39 To which part of the mining orgamzatlon are most of your nlas made?(in order ~ .
- Qoo of unportance 1,2,3 and 4). . L
e C p A ] . .
i , @ Headoffice O towhom2 - []T17] . "
: ) ‘ 42 (position) 43 44 45 ‘ t ’
,?,4 L . - o
T ® Mine site . T to whom? '” .
C o . 46 " (position) 47 48 49 ‘ )
r ) \
(cy  Consultant (Engineer) . 0 -
. 4 50
1 v - -
B - : (@ Mining.Contractor m] :
Y ) - 51 * ‘ B -
. - v L. i B ¢ s . - -
. 7-40 Do you try out new product innovations in cooperation with mining companies? *
N oogo -
_ CUA . 0 - A o
o ) L : - Yes ; Nog i
oo ' . 8-41 For your company what would you estlmate is the total cost of, bnngmg 2 new product ‘
- 104 - to market? -
- CUA . ‘. ‘ D
® . . . (a) unde‘ri 35.000 . : 53 1
. B ve . . e . .
.o . ' (b) § 5200-% 20,000 O 2
' © $20000-5 50,000 O,
. ‘ ‘ ) X - ;
. . © d) \s 50,000 - § 100,000 ] 4
’ . (&) $100,000 - $ 500,000 . ] P
oL ‘" $500,000'- $1,000,000 - O
-y * ® . . ’ ) ‘
; (®  over $1,000,000 ’ ‘ D 7
. * 942 In response toaBove question (No. 8) how would these costs be allocated? |
oogo . , . .
CvuaA a) Researm and development - 54 55
. (b} Llcensmg . . 56 57 ¢
< ~ "{(¢) Prodiction tooling and manufacture set-up , 58 59
’ ® (d) Marketing _ -' .60 61

L
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How many new products were developed 6?' \your company ov

: . ‘ «
total number ‘ m
' 62 63
‘nuﬁ;bei successful
.. . 64 65
-

number- failures . .
66 67 -

«

‘Whit particular obstacles, if any"does your company encoumer mn the Canadian

\mmmg industry?

*

.-
0
-

3

Do you see substantml‘bppormmtnes for product mno%uon in mmmg industry process

equlpme.nt in the next 10 years?

68 6970 ’

71 7273 -
r « !
If yes, how will this affect your own product range? R
4 - .
I '
< g *
- - .
[ \ -
J
. 74 75 76

v
.

Do you see the mining supply force becoming export oriented or impim oriented?

(a) import 77 1 -

(b)  export’ D 2 -

Please specify why? -*
: . <




<l . : | ‘ ’ *
' [} '__.,\ ' a - . )
> ~ i ) N_ R
" 4 -
. C ¢ L
- - ~ B g
e i »
oo . s
{ Wb '
- _;) . . ) \*. ) -
. '. - . ° ' \
o - - CANADIAN MINING INDUSTRY
L ) ' "QUESTIONNAIRE

. . ’ -~ o R . . \
- . N vl
n .
»

14

. SCHOOL OF BUSINESS ADMINISTRATION )
© THE "U?WERs;TY.OF WESTERN ONTARIO

\
./: ) N ~
) - A ) )
) L J
. “ - . PARTICIPATING NUMBER "
. ,
‘ DATE COMPLETED )
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) : 0102 0304*05 06 07 08\09 10

If there are any questions that have no response, would you mdlcate in the margin whether the answer is
confidenti® (C), Unknown (Uj: or Not Applicable (A)

L

l-l What were your Company’s total sales in the ﬁscal years 1968 - 1973 mctuslve"
8 wes s T T T T ERREERY - 1 s IIIT molomo]
c- - 1112 13 14 15 . 26 27 28 29 30
’ N ’ B
o 1969 s T T T T Tofolefofol . 1972 s[ T T T T ToToTolovol
U .16 17 18 19 20 *31 32 33 34 35 ”
1970 § o [oloto o 1973 § L& | L [ lolololofo]
21222324 25 (est) 36 37 38 39 40 .
2-2 What were your Company’s revenues from -mining operations in the fiscal years 1968 - 1973
inclusive? A » '
a 1968 s | | I T Tol6folo] 1971 s[ ] [ | [ I IOLTio]
C 41 42 43 44 45 46 5960 6162 63 64 -
. - . R
0 - 1969 s | -1 ! lolololo] 1972 s{ 4 1 "1 ] loLoloJoJ
U ) 47 4849505152 ' 65 66 67 68 69 70 ;
) .
O "o s{ L1111 Jolololel., 19 sL1 LI [Jolololo] .
A : " 53 54 55 56 57 58 (est) 2717273747576 "+
L " ’
3.3 What were your Company’s total net income in the years, 1968 --1973 inclugive? -
O wes s |1 lofplolel* ~ 4971 sl I 1 ["lofolofo}
c “7778 79 80 g - ., 2223 24 25726
o 99 s i 1 | | lofolelo] . 1992 sl L [ 1 1 fololofn].-
U 1213 14 15 16 - . . 272829 3031
o o0 sEL LT 1 To] ng_l_} w913 sLL 1 1 1 lol.olofol
A 17 18 19 20 21 i -(est) 323334 3536. ,
N ' N * '
4.4 How many employees did you have in Canada at December 31, :973?
: ‘/ .-
ooo - O ¢ o
cua’ - 3738394041 .
) o

¢
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» ! * - ’ P Vg - A
55  Athow many Canadian locations € mining operations? 4 hd
ooo < ™ ° .
CUA - o LSS - .
; : - 42 43 :
6-6 (A) The effective controllmg interest in your company ’s shares are held in which
N country? .
ooo : < T
"C U A . ’ . | -
. . 44 45°
. - - . ]
. ,(B) The majority of your company’s shares are held in which countdy? ‘
tag ' = . . <
U -8
S \ : 7*7 Is wour company effectively controlledby another company?
: =100
£ox : PP s I
b 4 Yesy © Nop
' - If so, state the company’s name and nationality please,
¢ : ) .
. * 48 a9 50 -
) . . , -
i 4 N
7 v
. 8~8 What percentage of \revenue comes from these operations?
D D D 3 . "o , 7 s
"C U A (2) Smeltingy, . L
)  Refining St . 52
() (Metal),Procemng - 53 54
(rolling, drawing, etr.) 55 56
(d)  (Metal) Fabricating .
(¢) Mining Equipment Mfg. 57 58 .
+{f)  Exploration Services __: . . 59 3 60
(® Mining . 61 67
(eg. consulting services) 63 64
' - ‘ 100%
.. i

. e

a 9-9 . 'What are the principal minerals g‘r/od(pce‘dw your cc;mpany? ,f"‘ .
aGU}E] —

v R ’/’", -y - 3
CUA
- . ‘ . 7 - Y )
. oMM oOog
v 65 66, 67 68 '69 7 1M1 72
. l0-10 Does your com;nny have:
v . (a) A Management services ataff (R&D, Purchamng, Sales) located at the mine site?
-0ao ‘ -
CUA < - T - 73D D

; s : . Yesi:

T

T,
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Research & Development Undertaken by your Company

, A mining services staff away from the mine site?

i) only(a) 74 3] (at the mine site)
ii) only (b) O, (awayyrom the mine site)
iii)  both, (/& b) Ox - ) .
. .. ’ L .

i 4 ¢

\Section 1 £
- . ——— -

In this section would you gulde your responses in accordance with the following definitions. (Taken from Statlsncs

Canada).

RESEARCH & DEVELOPMENT

@)
i)

. $ ii)  to devise and develop new products or processes, or
. iii)  to apply newly acquired knowledge in making technically significant lmprovements to exmtlng
) products or processes. . . , 3
+ (b)  For the purposes of this survey, R&D does not include: ! *
i)  market research and $ales promotion, - -
i)  research in the social sciences, ‘ { .
il)  operations research, except when required during the development pHase of a product or grocess,a ‘
iv)  quality control or routine testing of products and materials,
v)  gedlogical and geophysical sutveys, mapping, exploration and sumla.r actx‘mes not xesuhmg
, .. in scientific or technological advance, .
: ‘ -, vi) ~ scientific and technical information except when conducted for the sole or pnmary puxpose ,
) of R&D support, .
vii)  all activities necessary for commercial production of the new or improved product or prbcess €
. p after development is completed.
: ()  Research and development may be carried out either by a perma.mnt R&D unit (e.g. R&D division or
N -, department, or by a unit generally engaged in any non R&D activity such as engineering or production.
- In the first case, the R&D unit may spend part of its time on routine testing or trouble shooting
: or on some other activities which should not be included in R&D. In the second, consider only
the R&D portion of such units' total activity. ] .
< Basic Research *
g ————— e

This ty;':! of research is a generalized search for new knowledge without specific application in mind.
It is usually: judged on the contributions_which it makes to the conceptual development of science.

Apphed Research

’
» This type of research is the search

or scope, but in motivation.

.
>

Development

PV D w

-~

I

R&D is investigative woikpanied out: - -

to acqui;e new scientific and technological knowledge.

is defined at the outset of the research program. It does not differ radxcally from basic resear¢h in methods

" Development is the use of knowledge derived from research in order to produce new materials, devices,
products or to devise new precesses, of to improve existing ones. °Thus, the design, construction and
testing of prototypes, models, pilot-plants (so long as they are primarily used to acquire expersience

-
F

1

<

-

-

.

?
for new knowledge to provide a solution to a- specific problem which

|~
‘
*

)
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1

and gather information necessary to the start-up of production) are part of it. Moreover, development

includes those activities required before the setting up of a process or production line and which embody

the information gathered from development activities; for example, the preparation of drawings, reports
, and instructions. . ‘ , \

Development ceases and pré-production begins when the wosk is no longer experimental. Hence, the
costs of tooling (design and try out), the costs of construction drawings and manufacturing biuepzints
and the costs of préduction start-up are not included in developgpent costs,

Technological Innovation”

¥

This is the transformation of a scientifically developed product {ptocess) intq a new or improved market-
able product (operational process). It covers the work necessary to carry a ct from the end of the

R&D phase to successful production and sales (e.g. new product marketing™inal design engineering, tooling
and industrial engineering ma::ufacturing startup, papent work, etc.).”

. -
+ . .

~

1, 11 _ Does your Company have a specific l/'ésea:ch ind-development program in Canada? '

oog . ,
cua ) - /(7)5 D D ’ ,A A
- ’ . Yes; Noj
-y N * %
. 2-12 If nio, do you have any informal organization concerned with research ami development
in mining? . : -
v - 2
i pi : 76 D D
P ’ Yesy Noj
s PR L. M i -
3 .

‘13 What is your company’s annual research and development budget? 3 ) .

T s OIImam h

«77 7879 80111213

4. 14 What is your conrﬁany’s annual budgei for exploration? .
800 c T - ,
cua . -
s [0 .
: : J415 16 17 181920
! . , 5-.15 How many qualified écientists and engineers holding gt least a B.Sc. Zn" professional
ono designation do you epmploy in your researchcdctivities?
cCuUA e .
’ 212223
A, . » -
6-16 What pegcentage of research and development fuiids are spent on:
0oo o per ‘
CUA- . (a)  basic research | 24 X 25,

(b)  applied reseajch . - 2 ; 17 .

(c)  developmen - 28] 29

¢
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. . ¢ ' odb
. ! . -
. . ' ..
[ ]
7 . . . . L . R . ";
. 0 +17« What percentage of research and development funds are spent on:
ao. . .. : . . ’
‘ CUA ., (a) product research ’ -30 3t - 3
(b} mining researcH ° . 32 33 .
. (©) milling research , T 35 ,
: (d) metal, ore processing research 36 37 . N
. ’ 100%
’ 4, . o
R 8.18 How is research and development éevaluated?
oogo . . ‘ ¢
-CU A . (3) retun on investment - 38 O% .
(b)  ygchnological development ..o’ a
‘ - ' (products, processes) - .
(¢) , no forma} evaluation ' . 400, .
. . (@) other, pl%se specify (np ,e
. , ), . i ¢ - ‘ ’ -
- ; - s , ' . . Ty _ry
-19, Has your company taken Out any’patents on products, processes, equipment or mining
" techniques in the last five years? If so, please state how rany. | N
D D D . T R * - - : " - 7
CUA ; (a) products, equipment etc. - 41 D:] 42
- , .
. () ° processes * 1] “
. . 7 © mining techniques " 4[] 3
: R ) Dl o
. 1029 Have these- patents bee applied for i, other countaies}, L
ooo o . Y
C U*A , ; 1000 e e
YA r Yesj Nd2 . B
. . . . . \
. ~ ., 141 po you consider patent§ important to your company? .. i
oo, . e /t ’ . E B .
CUA’ (a). very . 48 OO 4
, , (‘l;) moderately T ‘.D 2’ R p
. (c) slightly . . O3 _
Rt {d) notatal ° ' 04 -
f v Ll . .
- 12.-12 Do you license, buy or sell new techndlgy? If ‘so, ple\ise.indica'te how many; type
g 00 . . of product'or process and ent. (During last ten years).-
- . U A ’ . : e - ’ N - .
. T, : ) . _Kicenses Length of
’ . g - " Number Product/Process Arrangement

49 50 °

"5152 583

sapnwal

. 56 57

58 59 60

CTT yean -
* 54 55
61 62
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15.25 Do -you obtain ‘tesearch and development f";mding from:

19 D Dx If yes, what so‘urcg?

D .

) . A 4
“ (a) . Federal Government _ s
v ) , ’ l’ A
!' h
.. - G
” N = . ‘

_ Provincial Governmént

.

- Yes1 No2 (for ‘a’ only)

.

OO0 .

Yesy Noo |
(6§ Assosjations . 120 ] []
. ’ ‘ ' , Yes 1 No2
v ! ‘ -
»* (d)  Other mining companies - - . 13[___] D
: * X Yes} Noj .
()  Parent companies . 14 D D .
’ - Yes 1 No3»
[ . b ] B
® Omer~ 4 s
¢ - . Yes | Noj
-
. .. . _
16-26 Do you enter into joint research and development agreements with: -

(a)“ -othet mining companies

«

h ) 4

L] : '

6] ] .

Yesj Noog

80

-

.

; . o, - 189
~! v . s . .
) ' » . ¥ ‘ '
Licenws Length of
Number Product/Process Arréngement
. / : . .
(¢) " from Foseign Companies M T vears
. o 63 64 [TX71 T 68 69 ( =
. @) to Foreign Companies [ ] ] [ 1 I ] D:] years
v ) 70 71 721713 14 75 76
13.)3 bo you import innovation from a: parent company sbroad?
- »0 O
. Yes; Nop
VRN E S ’ \
_-24 If yes, how is the ifinovation paid for?
. " 4

@) royalty 78 01 N

(b)  transfer price P}

(c)  absorbed,in product cost . ) O3

- {d) Other ' O4-




\]

mining equipment suppliers 17 D D
Yesy Noj

’

; .
government (Federal) ) 18[3 D
* Yes1 Nog

gover;unent (Provincial) 19 D ﬁ D

' Yes1 Nog

(¢)  universities - 2] O

’ Yes{ No -

(f)  other, please specify ' 21 D D ’ .
i Yes1 No» r

- (%9
7.7 Do you consider research and development to your company:
(a) essential

(b)  significantg
(c) important

m

(d) ~ jmportant as omé company fynctioss
(¢)  unimportant '

o>
-~ , -
18-28 Do you have in your company:
ooo .
CUA (a) cost reduction programs
" Yesy Noz

(b)  productivity programs that are not 4 D D
included in research and development Y N *
budgets? . : es1 No2

[ <

19,,. ‘ . '
*29 In general, how much is shent by your company on such progx'ts per year?

st -1 11 [ ]

25 26 27 28 29 30 31

‘20-30 Do you have full-time personne] on these programs? .

)y =30 .

' *Yesl No3

o

’
If yes, how many [:D:D s

' 33 34 35 36
-

2131 How are these programs evaluated?

(a)  return on investment
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P
.t ’ *
. ' 2L31 )  technological development a .,
P ) gical developmen 2
(V)] othe'r, please specify . Os ,
¢ ) .o,
o 5 3 2.3, Dogs your company have an engineering group involved in:
v o . : o ’ ' No. of Nature
CuUA - . Size of projects of . <
» PN + Group per year Projects
(a)- . Equipment, design for mining [ 1 Tj . l l l
. ! 3839 40 414243 43 45 ,
. . (b) Equipment design for processing ! I I | [ I ] ] l ] ]
46 47 48 * 49 50 51 52 5)
. . - (¢) Product engineering ; HEEREER L—D
. ‘ ‘ 54 5556 575859 60 61
(d) interdepartment joint prdgmms l I l l I I l
- (engineering and R & D etc.) 626364 65 6667 68 69
. . . 23 -33 Are mining equipment inndvations important to your company in terms of making org bodies
) 3 0ooo economic or more profitable?
CU A .
nl] ]
‘ ) S . Yef 1 No 2
’ ooo 2. -34 Do you think the government should be ifivolyéd in mining teseatch
CUA (a) directly, i.e. carrying out R & D programs 7103
- (b)  as a partner to minjng compames thtough the prov:slon : M
v . of funds . 120
" () - indirectly, through the use of tix incentives 73 0
[
(d) not at all ) 74 0
T (e)  other, please specify ‘ 75 D‘
\’ . Comments _.~ b —

) ) ‘ . 76 77 78 79 80
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Your Company’s relationship with Mine — Supply Comi)anie; . ‘
1 -35 Do Canadmn mining equlpment suppliers play a magor role in supplymg new tcc]’nology
O0aQo to your company? . =
C U A ; A
o] 3
" Yes 1 No 2 .
2 .. . < .
-36 Do you rely. on mining equipment and process suppliers: o 0
ooao . Yes No , '~
CUA (@)  for assistance in research 710 n
(b)  for assistance in development work 783 N
(c)  for producing a product from concept . a
form. 190 &
0ooo 337 Do you ask mining eqﬁipmént suppliers 1o ‘develop new products:
cua (a) never . - 80 (Jy > .
, ()  infrequently (once or twice every decade) [ .
: "(¢)  occasionally (once a year - O3
L o
(d) fairly-often (3 to 4 times per year) Og K
P s
(e) _ very often (once a month or more) . Os . ’
438 Do you normally pay development costs? ! .
TH B 0
CUaA - 1 D
. . Lo C S - Yes; Né63 -
Y )
5-39 In general, are minjng equipment suppliers in Canada willing to develop new products ~
oao for your company? .
cua \ )
\ Hull
Yes 1 Nd2
- 6»40 Who do you consider more innovative, large mining supply companies ¢r small miiting~,
0ao “ supply companies?
cua .
(a) large o130y -
(b§  small : O, -
) sizenot determining factor 0, .
'41 Please list the names of suppliers you consider to be more wchnologxcally innovative and
E‘.DD advanced. :
CUA .

FT]I'T]D

14 15 16 17 18 19
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8-42 Whlch of the following do you percewe to be the most effective in applymg and developmg
new technology" a supplier who is primarily:

(a)  warehouse & distribution (non-manufacture) - ~ . 2104

(b)  sales agency {non-manufacture) / 0,

(c) assembly O3

(d) manufacture Clg

, (e)  other, specify please - s
. q '

® ’ . o L
9-43 Do you consider your company very innovative relative to others iff the mining industry?

(a). . not very
(b)  aversge
T o(er  very - ,
° s
. -

22

O
|p)

El3‘

BE!

10-44 What do you consider to be the most significant technological innovation or advance i in
your company’s last 10 years of operation?

Y
T 23242526 o1 2 3
. . 27 Do
“-45 How was that innovatiopattaitied? }
(a)  develdped by your company ) 2803 )
(b)  developed by another 290
(c) > dollar cost to market stage HBENERNENNR
R -’ - 3031 32 333435463738
(d)  major industry advance s 390
12 : b
-46 Do you work witlf: 4
* () mining cogractors 0o s
' : 40 41 42
(b) consulting engineers [ . $ :
. 1)
43 44 45
" * Please indicate the dallar amount spent with either group in 1972. " ’
. ' {
-47 'What particular obstacles, if any, does your company encounter in the Canadian Mme-Supply
force?
* ! v : ' ) N

...‘ -
hd .

- . 46474849 4

~ -

‘

-
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1 M ¥ . Q
| i . : - - . . £ .. -
" N . .
) . : 1‘48 Do you see substantigl, opportumtxes for product innovation® in mining industry processs
. 0 &E4a equipment in the next ten years? If yés, please state m gcneral terms the opportunity
. CuUA - . and the resulting affebt on your operation.
l -« \ o » 3"
: n ! L °
N -
- - »
. .
2 —;;
1 ] i .
‘ 15 49 Do you see the Canadian m
N O O oriented? | -
) c A ‘(a}  export
- (b)  import

Please specify why?

= } - ‘ ‘ : > — ‘ \@ ,

’
[
I
L]
*
L4
L
r

- - . S8 5556
‘ . . ) 16 (3)50 Do you see a gteatet\cq-ordmated activity “between the supply force .and the munng
N oo \ompame& . . < -
CU A oo B — R : -
+ - ¢ 57 D D . - i
/ v a Yes-l No 2 . LT ,

. (b) Do you seqza greater co-ordinated activity between the goym;nent and the mirting .

. i companies? :
. o~ %l
: - . . Yes 1 No2 Y

! ) _What benefits do you see in any co-ordinated activity? B % ; .
I ! ) ‘ . 4 o
’ 3 . » . P
. ' ) ' » "* o
- N ) -
v (T 1]
/ . ‘ . "59 60 61
'
- ’ . » T ' R
. _ . . o .

Lo
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l7-5'1 What would you estimate is the total cost in general of a major mining pi:ocess

) .
‘innovatign? . - . \ N
. - .‘

(a)  under $5,000 - - 0Oy 62

(b) 5000~ 720,000 o, )

© & 20000-" 50,000 O; -
@ s0000- 100000 Oy

) 1080 soogo0  Os | L.
o (0 500000- 1000000 O -

® 1,000,000 - 5,000,000: O,

(h)' over ss‘;.eoo,oog‘ - . Os -

‘ - ‘

[ R
18,53 In your opinion, what are the major innovations-that are turrently requiréd in your
company’s sector of theamining industry? . ’

63 64 65

. \\‘ F *
. « 66 67 68

K}
L 4
A
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