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Next fto sach organizaiion is its performance raling {(for & sore
detatled asuplanation see the appendix "Rhers  the Data Dones
From® and the average reatings 1t received in ihe variabies
listed &t the top of EBxubhibit 4. These variables are the five
variables rabed as most important +for performance in a gilven
industry/strategic group by the first panel of that product (ses
Exhibit &Y. The firset five variables pertain tao the diromn ore as
wall as  to  the caoael industrys the nest five, to machine Lools

and compreasprs; and the last five, to bearings and valves.
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point scale, the isportance of seventeen variablss for the
parforpance of  an grpanization in six different dndustriess. In
all mature industrial products,  they rated some variables as
more  isportant, olhers & less deaportant. SBome variables were
rated near the ftop of  the scale, obthers near the bottom, and
gtill others in between. The first are, in the experts’opinion,

the key success factors.

Tha existence of considerable yvarjangs amopg the ratings of the
seventasn variables in mach of fhis study” s products s,
thersfore, & firsi indicabtion that in any context there are sone
variables which are more gritical  than others {key swucoess

fantorasl. Riocase sese Exhibid 854

2 To test Ffor the statisbtical significence of the diféfsrsances
among  the wvariaibles” ratings in  sach product, several T teate
were performed. Exkhibid SR shows  the T tegts for the #six
proadgucte  amnalyzed in  the reswarch. Sz  can be sese, for gach
prodocst, there are statistically significant differences bhsitween
thie wariables” rabings. in the machine taol irghastry, foar
instance, the diféerenus bestween the rabtings atéributed to bhe
working force’s tachnical knowledge and to production management
i signlficent at ithe G.0082 lasvel (.26 w2 because 1t i 8
two~tailed test).,

The difference between the rabings of working force technical
knowledge and purchasing {8 significant at the $.00075 level, and
B 2.

(Please see Eahibit SR,

The  Ffackt that In esch of bthe slx industries, T twsis among the
variahles? raeabings are statistically significant, constitules g
gecond indication  that in any content there are some factors

whiloh are more oritipcal to successs bthan ohbhers,
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o Tie tHird irdication for the existence of oy guocass fagtors

18 grovided by bthe responsess of seecoigl swt of panwis. Flesse
recall Lhat these frarmel o rabved & selectsd  sample of

crganizations  in dhey Ffive variables which bhe 4irst panels
considered Yo bo most oribical in the industries whilch the Siras

Belonged to.

Im  order fon ragress  the firas parforgpancs on dthelr ratings ob
thae five variables, an indoen was copouted, repressnbing a firs's

rating o all Ffilve atiribultes of its zell.

The inder  dw a wesghted sum of the ratinges of gauch firm in Lhe

Flve varitables., The welgbtbts sece the erabilngs glvan by bhe firath

i

panel to each variable in eaoh matuwres induestrial prodoect (1)

(1) Leb ws  take & Firm in the dron ore industery, for examala,
Firm NMapber e do Bxbibit four. The ratings of the first fire
o the variables locabion of resarves, oualibty of resseves,
cistribution, labor relations sod tochsical soohistiostion of
the egquipmsnt were rospechively &.28, 4.173, 4.&, 4.71L and 5,38,
T ratings of Ythesy same variables in Lhe iron ore indusiey, =%
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Toperating supplies
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ki
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Marking devices Miating Fuui
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EXEIBIT TWHO

T:IE QUESTTONNAIRES CONTAINED A TOTAL OF SEVENTEEN
ATTRIGUTES RELATED TQ DIFFERENT ORGANIZATIONAL AREAS.
THE SEVERNTEZN ATTRIBUTES WERE:

g

L

']

-~ TAADE (nocdwill, prestige, reputation}. {the extent to whichthe name

of the erzanization greates a generally pesitive avtritude i the minds
of the cuystomers, not mevely whether the organization is market visible
0T not).

- TECANTIOAL KNOWLEDSE OF TE SALIS FDROE (rechrical knowledoe of the

merhods used in producing the praéaasﬁ; abilicy to advise cistomers
what is technically feasible; ability to evaluate the capacity of
the Q{SQQZEQLICL o mest the technical renuirements implisd by the
customer’s needs),

~ MARKETING XNOWLEDGE OF THR SALES FORCE {ebility to persuade customers

and to cover the territory well, knowledge of the marketing-credit,
delivery, etc.—— in general, pelicies of the organization and knowledge
Forhe austcﬂer g pesds and values). '

— ADVERTISING AND SALEZ FROOTION {311 tysves of aévertzszxg ineluding TV,

radio, ocutdeors, direct mail newspapers, and specialty mazazines; &mi
types of sales p*orot*o%, including sampling and trial, shows and
exhipitions, price incentives and premiums).

~ APPLTED PRODUCT RESSARCH AND DEVZLOPNETT (activities 4iirected towards

moaifying, improving, adding new fentures to, and developing new products)

SERAVICe {guslity and availability: installation, csaching the customers

in using the produch, and repairs).

PROCESS RESTARCY  (enginsering activities directed towards chanzing,
not the products themselves, but the way the products are maﬁufactqred).

\
as well 85 economiss in the materials haasdling, adalﬂiﬁtrauzy-,harﬁet&n~

and finsncial aress),

FIRM STAE { to exploit econonmies of scale due to greater mechanization,

CUSTOINY TINAKCING { all types of [inancial arrangements offersd by the
orzpanizatisn to custoners in order to dncrease their purchasing powsr
or facilitate the terms of sales and, therefore, to incrense the capacity
ytilization of the supplier,e.q., financing expansion of customer
installations, gusranteeiny of customer bank loans, offering better
credit terme for sales).

1G ~ DISTRIZUTION {transportation, warehousing, and expedition)

11 -~ D20ATION OF

{ability to maintain low qutput and input distribution costs and to
asayre that the deliveries of the oculputs are made on the right
date and in the right quantity),

-3
(5]

*,

HE MANUFAC TURLHG FACTLITIES { proximity to the market,
to transportation geans, such as lakes, rivers, railroeads, and hij hwnw
or Lo seurces of rav matorials apd laboe) .
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EXHIBLT TWO {oprreinna iy

12

o
Lk

SeadICAL 3XTLLS OF THE WOEKFORCE TN THE MANUFACTURING DEPARTHENT

{rechnical sikzills and level of experticse requirsd from the workforce
in the sanufacturing plast in order to perform their tasks).

QUALTTY CONTROL SYSTEM { a formalized systes fo inspect, sample, and

test the quality of the productis, distinct from the production
techaclogy and from workers agrivities dirseted toward manufacturing

*

thoge producks}.

PRODUCTION MANAGEMENT { planning end routinization of the work fliow

and the tasks to be performed in the sasufacturing devartment, and of
the formalized cost control systen in that same department).

PURCHASTAG DEPARTHIENT (ability to obuain aewess to sources of inouts

{raw maverials, etc) and / or lov price for inputs and 7 or a steady
supply of inputs}).

LABOUR RELATIONGS (1 — few accidents and mistakes by plant workers and
few stoppawss and dnterruptions in plant prodution; 2 - low number of
strikes, and low level of tumaocwvay ., Isteness, and ahsentesism),

TECUNICAL SOPIESTICATION OF T3T SIUIPMELT ( extent to which the

equipment and machinery used in the mamufacturing plant of the
firm is up to date),

.
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EXHIBIT THREE - FIRST PANILS DATA

Compressors Machine Tools Rearings
Attribute [Ranking | Rating Attribute Ranmking| Rating Attribute ganking Bating
Service 1.8t 6.2 Service lat 6.8 onéxt tst 6

g§ystem

Bersonsl Personal . .

acﬁgigal . ggggﬁical énd 6.5 P%ggrlbu 2nd 5.9
8 ind 6.2 know

Tmage 3rd 6.2 Image 3rd | 5.9 Frocess. |aea | 5.9

orkiﬁg

% Froduct Produst

egéﬁiﬁﬁé 4ch 6 r&d 4th 5.8 panagenent 4th 5.8
3 P
Praduct 5eh 5.6 ggé%ééfgl &;ég:gi
RA1: Swledge | Bth 5.6 RO € 5th 3.5
faanal ?eiﬁcnal
marketing  6th 2.3 gar etzag 6th 5.5 Techvical 5th 5.4
knowl gdge égﬁéﬁgﬁ%
” Qualig
ggﬁlé& Cﬂntrcg _ X _
SREER 7th 5.2 System Fth 5.3 Tmage Fth 3.3
gecg %ﬁ} 8th 4.6 Zegggégnt_ 8th 4.9 ggfggﬁal

Eouipment ’ P ’ techileal | 8th 5.3

: knowledge

Prodution Pracess Product

m&nagﬁm&ut gth 4.5 T RiD gth ‘:P M 8 ‘R&D Sth 5. 1

%g?ggieng 10¢h 4.4 gﬁnﬁgaéent 10tk 4,3 kéig%¥ons L.Oth 5

?rizifs 1 1th 4.1, adverti~ | 4y 3.8 Size 11th | 4.9

. _ &a?e%r Hork.

Faurchasing 12tk 3.8 elatzens] iith 3.8 SECH . ;
tachpigal i2th .7
knew?edge

Bize 13ch 3.7 Customer

Financi . -
inancing; 13th 3.7 ggégha 11¢h 4.5

Digrribu~

rian Weh | 3.4 SHEEM  t4th . 3.1 Service | l4th | 4.3

Advrg/SP 15th 3.2 Size 15ch 3.1 Advy /SP i5th 3.6

Loca- {stri-

tion 6th 3.1 Butloﬁ d6th 2.9 Location i6ch 3.4

Customer Location | {7th 2.7 Cugtomer

Finsncing | 17th 2.7 Financing| 17th 2.4

Hote: The seventeesn atiributes wers rated on a scale of importance
from one { lowest), to seven {maximum)




Exhibif *hred?~

First Panels Data (continued)

Valves Iron ore Coal
Attribute | Ranking|Rating Attribute |[Rankingl'Rating Attribute Ranking|Rating
{stribu~ Location Location
E%gnrl Y kst 6.1 of reserves| Ist 6.7 of reserves| Ist 6.7
Pchess 2nd 6.1 Quality of Quality of
R&D reserves 2nd 5.8 reserves 2nd 6.6
Personal I,
. . abour
ogie % 3rd 6 P%ggrlbu 3rd 5.8 Relations 3rd 6.5
Prodution Tecphical DisFri— .
management | 4th 5.8 sopglstl. 4th 5.4 bution 4th 5.7
Image Sth | 5.8 k39 ons |5en | s. garegral
arketing |sn | 5.6
Oﬂélt Prodution gsczgzgiia—
Sys 6th 5.4 management | 6th 5 oP X 6th 5.4
tion equip—
ment
sshrcdl. | 7en 5.3 Sﬁil ;23{ Prodution
equipment- systém 7th 5 management |7th 5.4
orklng
Prn%uct 8th 5.3 Process EECET &
R&D R&D &th 4.8 nowle 8th 5.2
Size 9th | 5 Horking
technical
knowledge | 9th 4.8 Size 9th 5.1
Purchasing | IOth 4.9 Pe gonal ggé%g
Enow’fe& 10th | 4.8 STEEER 10th | 5.1
sgfegnet
. 11th 4.7 Size 1ith 4.6 Image {ith 4.9
EEChEéﬁal
nowledge
ﬁa?ogr T Pefscnal
elaticns 1 2th 4-7 Product 12th 4.5 12 h 4 5
R&D Techpical L -
knowledge
Service 13th 4.4 Pe Eonai Process
Enow?eé & |13th | 4.3 | |RaD 13th | 4.4
¥ork1ng
orce; Customer
ecthaa T4th 4.4 Image 14th 4.2 Z . l4th 3
nowiedge financing
Advtg/SP 1.5th | 4.1 L35R0%0g | 15en | 3.2 Service 15th [ 2.7
Location 16th 3.9 Service 16ch 3 i:EQUCt ilﬁth 2.6
C%stomer 17th 2.6 Advtg/SP .7th { 2 Advtg/SP g7th 2.4
LnAanciiny




Exnibit Foure Results of the Second PanelsData
Piewe Perfor $iBite frial {ia%ye Sera ]| $% Es, ) se bWl ¥esx R .
(ki :;ﬁgi i:::! m:n ’ {;r’.a 1 vftr 185 Inage 1k ’.llrih.?ijﬁ Ak ESY " ikts
(]« sl gasimicgbllrrise
ol EE ST I TIFT 3 IEOEL TR 9% 18 - R0
E 3
woifsy . 2.9 % AR RBIATD
-
OB R R IEE S IR TR PRI PR ]
e
(5) 1 . 1w g%t 6 1% 1S
6y 1. wrnumlisselvasis |z j5o
PR « BEEIS] .Y 1558 %1 [ AS 538
-
w ey §o- Hrasleasinae e ds7 |
(93 1. $7R.32i5.08i5m a8 5.7
L 14091 L 9E]5.08 (50 | BT RN
PR S o) I I 55,38 WLIRHLES |2 i TRIA
ooy . u 5.8 5.8 i6e 0858
w83 L L& 2.8 1AL 43514381508
E 3
« ] s 5.5 .88 5.36 [5.% | 5.2
zlos | . e ot J5es s lan
- () . W 5.IEI5 35 (336 IS [k
» ({171« MLB 5.5 |b 586 15,43 %W
Wy
-y
- ity |+ 3268 6.5 B0 1528 5.4 lha2
-
i {8511 . w00 6085 .75 16,35 14,47 8.5
f2py | - .3 IR R B RSB RN
(21 | . fp0 s, T5y s W5 sm
L5
- (F2) . B L % B % 0 O 95 Y
-
w« I3y |« Az 5.3 it 44 k6T [hoe
Sy
witay . s e s lon s
sy . % SETIRY AW 5 B0
Q6 |« 869 SR JE T O CIF S L 3=
w 1513 | - 5% : 58 BA% (3R R 3 (k2%
>l i sas ks ssisos i
i T2 S T 93 3 F.42 % 5 %
30 |« 6840 1,83 &2 R i loss
aTrs .

focwt, ¥astrv « Lekation of rozerves; J31y Sesers o Qoality of Keseress; Blutr - Bistribuiine; fabor Rels -

taupr Eplgtiony; i}_{» Taeeals gl Sopnlsilnscion of z%?(m:ip»né; Serviie = fpcveize; EY Tech - Ferspnil laise .7:

ghaieal teowledge; (96 o Fwege; PRRD + Xepduzt B BT, Ixch - VoarEng force swgpaioal irowiroge; Fravmns BAD «

frasuss EaDg Biste o Bletsinutiong SIT « Ouaitty Zonrrsi Syseem; 2P . Profwetlen Mendgespal; PY Wi . Perssnyd
AL 44 N Pl

Salas mir tng moeisdo,
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Fubhibit 54 T

Yarizee of the rarings

given to the atoribulses
$r the Indumcries Is: zanels

Machine
Tauls LOWDTEREDTY Besygings Yalves Copl fren Ore
Yariance 1. 5836358 1,47 0. %6549 D.3B0B2  1.3i808 t.1827

Exhibit 58
Somwe examplea of T reses peviormed on rhe Ist
panel dars whick are scagpissdonily sigmificant a2t the 0,01 lewel
{itsr st sxhavscive)

¥ Touis ConpTRsssrs Bearings
Tariable T Pr » ;71§ variasle T pr o~ [T} Variabie T ¥z » (T}
SQTES 12,78 s.oobt | roTrC %, 34 a.0601 | porpIsT | ~3.08 . 0052
soroIsT | 8.36 | o.o001 | TYRPESE 788 14 agey [ POTESC 1 3B g cem
POTLOC 10.72 0.0001 | poriod 5,54 g.0001 | periee 7.33 $.0001
PCTRISE 3.01 0.0067 I WFTPY 4.4 o.0081 1 nIaTioc 8.21 9.800)
erTN 3.42 s.00z8 | wrTRIR §.24 ¢.coot 1 urmcs o 41 P
VETPUR 5,43 0.0001 ] wrise t,68 a.0062 | wries ~1.25 $.003%
WETLAG 8.5 0.0001 | WFTLAY L) &, 0007
gesrsk | 3.a7 20071
ICSTLAE 3.77 2.061%  foosTEUR 186 2.48013 RESTIAR | B3 0, 0045
WETLOC 1.3% g.0001  § weTioc 7.26 s.0001 | rerrre | 3.88 L0003
Falves Coal Iron Gre
variabie by Pr » |71 ¥ variabis T Pr s 1T vartabis T rox iy
POTDIST | ~3.53 0.9021 FGTRC wd b 2.0834 | POTDIST | -3.88 0.0028
POTLAEC 1.53 .0016 POYOIST | =546 a.000% § rornec -8.43 $.0001
T 0. 00 SETLEST | ~3.28 . 10,0072
PRTFUR 2.94 4.0083 FRTLO 32.56 o
WFISE 3.5 . JoAR SOSTLAR wh T4 0. 0083 PCTLOS ) *.»35 ) 0.0064
TPTEM mi. 51 0. 0002 =EPIR 4t 3 o.o009 | wrmioe ~1.61 £.0001
Hote:

PY o~ Pyoduer quality somperition index {avirsee of the Tesimes of srvoduct EAD, ssrvice, lmaps
and sales Yorce teshonical knowlwdged.

PC - Product cost competition dmdex {sversge of the varings of process FAD and size)

PEZT =~ Dldanvibuaion

00 = Tecation

¥E -~ Sorking fowrse technicokl Rnwmladge

PM « Producticn management PR« Purchasing/Quxitty of raserves

LAE « Labor Relarvion T5E ~ Technical soohistication of the wguipwent

QL3 ~ Jualfizy contTel sysien
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I tests on the differences of each
artributes ratings asmong cells

Exhibit Six

From cell 1 | From cell 3 | From ceil ome
Varisbles ro cell 3 1 to cell 7 te cell seven
T SO
Product \ \ \
Quality
Competition (1} (05,0001 ¢ (0,0001) {G,00013
Product / \ /i
fost
Competition (2] {0,006 {0,011% £0,0040)
% v
Product Delivery -
Competit i "/?; i
R 4 & {G,000617F {3, 0001 {0.0001)
Location } / }
(0, 1487) 0,0061) (¢,0001)
Werking
Yorse Techaical \ ' \
Enowledge (0,0001) (¢,047) (0,0078)
Qu’&‘}‘itY; / \
Control Sratem
{0,065) (0,01} (0,52
Production /
Management (0,00601) (0,098) (0,0084)
laboy ”gﬁj" ‘“‘“,J:’ ‘
Relarions (0,0081) 70,0006} 1%, 0001)
Purchaging/ ‘*uﬂjp
Quality of /
Reserves (0,0001) (0,0001) €0,0001)
Technical /v / ‘
Seph. Egpe. (0,015 (0,93) (6,018

/

Marketing /
Knowledge of
;ge Sales Porce 0,39

Advertising/ /‘v

\

£0,0880) 0,42

Hu

Bales . (0,18) {0,0001)
Promotion

Customey (4,03 m
Finsucing

N3 Y

Distribution (0,0001)

A
=

»
B
=

L

(0,0001)

v I

{1} Product quality competition index = composed of attributes service, product
R&D sales force technical knowledge and image.

(2) Product cost competition = index composed of attributes process RAD and plant
BiZe.

{3) Product delivery competition = index composed of attributes distribution and
location.

{(4) Within brackets is the level of statistical significance of the test, that T
{one tzil test).
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Exhibit Seven

Analvsis of variance
8T Lne LRTee Lompeliliion
A—

mOuSh ACTOES Cei.S

Prodyet g?alitv ﬁamgetitsgg

k (gugber of cells) =3 . |
( | Degrees | fum fean | s
‘ source |, _

a {na. of sttributes of Preedon bf Squares | Squares

within each celll= &

& preduct gualit AIRGT i1

{vaiablzs Zult;’piied ma?i‘f? ) 2 26.29 10,1045

by 2 industries) - ’ 2418731
a=kxm= 24 éithizmgl"s 21 8.773 0.41776 '

L T A

The F ratie is statisticallv significant atv 0.00000710 level
{two tail test],

k (number of cells) = 3 see———

M L

m (no. of attributes Degreas Sum of Mean

within each cell) = & Source of Freedom! Squares Squares F Ratic

{2 product cost

variables (size and Among celld

process R&D) mulriplied (k=13 2 4.926 2,463

by 2 industries)

i 7.67289
n=kxm=12 ithin celld g 2.889 9.491
(u‘*k) [y L3

(two tail test),

Product Delivery Comgatition

¥ (mumber of cells) = 3

m {no. of attributes Degrees | Sum of Mean
- - ! ) F
within each cell) = 4 Loures of Freedom  Sgusves Squares Ratic
{2 product dellvery N
variakles (discribu- Jamong cells
tion and location) k-13 2 19, 7508 2.8754
multipliied by 2 11.0248 N
industriaesg} ithin cells

The F ratio is statisticalle sienificanr at 0.0076 level (two

tail est).




Exhibit Eight Importance of the Three Competition Modes

{uality, Cost, Deliveryy Across The Typology Cells

fand

\,

/
)
A
’s

M
;

\

Product Duality Competition is Product Delivery Competition is Product Cost Competition is maximum

maximum in cell one and decresses maximum in cell eight and decreases in cell three and decremses hoth in

in the direction of cell eight. in the direction of cell one. the direction of ¢ells one and eight.
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