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I - INTRODUCTION

Empirical research was conducted within the mature

industrial context to test tLhe hypothestis:

1 - Different types of products have different key
success factors . By "key success factors" is meant those
tasks or variable characteristics which must be performed
particularly well for an organization to outperform its
competition - Andrews, [3); Christensen [8L '

2 =-. For each type of mature industrial product,
organizations whose strengths match the key success
Factors will outperfor-m their competition.

3 - The importance of the various organizational
departments change from technology type Lo technology
tyﬁe. | '

4 - As technology changes, so do the attributes which are
most important to assure per formance WITHIN any given

department.

The study focused on mature industrial products because
it was hoped that by limiting the study’s domain to a
specific type of product, it would be possible to asées_
whether different requirements for success could be
identified, even within apparently similar product
contexts. Second, mature industrial products are.of great
importance, both Iin terms of thelr relative numbers and
in terms of their contribution and value in the American

Economy. (Thorelly and Burnett (2513



1l -~ THE RESEARCH METHODOLOGY

The research methodology involved five steps.

The first step was to develop a typology of industrial
products. With the typology constructed, industries were
select.ed for their cells. A sample of United States firms for
each .industry was. then selected. Next a list of wvariables
(leg. service, image, location? was chosen from the
literature. Finally, data was collected in the United States
of America (from a survey of 190 questionnaires).

111. The Typology of Mature Industrial Products

A parsimonious way of characterizing the mature
industrial product context was needed. While many possible
classifying schemes exist, literature suggested the
two-dimensional typology presented in Exhibit 1. Within each
cell are examples of industries pertaining to that cell. The

two dimensions are technology and transaction complexity.

Exhibit 1 about. here

Technology was chosen because it is especially important
for industrial products since the  industrial purchasing
process is mostly rational, with emotional elements playing a
very secondary part. There follows the implication that
industrial buyers stress the intrinsic characteristics of
praducts primarly, and their intangible and perceived aspects
only secondarly. Such intrinsic characteristics are closely

related to the concept of technology. Technology was



operationalized through unit <(or small bat.ch?, mas‘ls‘ {(or large
batch?, or process, and is represented by the three columns of
Exhibit 1.

The other typology dimension was transaction complexity,
wvhich in a particularly significant. dimension of the task
environment of industrial products.

- Transaction complexity is an  index which c:oﬁsist.s af
three highly-correlated variables: infrequency of purchase,
buyer-seller interaction (time and number of people involved
in a specific purchase?, and risk of product malfunction. As
has been indicated <(Fisher (12], Webster [261, Lilien I[18],
Johnston and Bonoma [161) infrequency of purchase and
buyer-seller interaction =~ are strongly correlated. Goods
which are typically purchased frequently, such as office
supplies, abrasives and heating fuel are wusually bought with
very little buyer-seller Iinteraction. On the éonbrary, those
goods for which buyer-seller Interaction is greater also tend
to be purchased infrequently. Examples of such products are
production mac.hinery and other capital equipment including
cranes or computers (Dodge [9], Lilien [19], Levitt [17D.

The third component of the transaction complexity index
is the risk of product malfunction A buyer' percelves a
product. as ‘risky” if it is complex or if the buyer 'is nat,
certain about how the product will actually perform, in which
case great. negative consequences may occur {(Bauer [51, Sjoberg
241>, The importance of the concept of product risk has been
stressed by several authors in  marketing literature <(eg.,
Bettis [7], Baird (4], More [22D.

As has been not,ed.,. there is a close correlation between
purchase infrequency, buyer-seller jnteraction, and product
rick. This supports their treatment as a singular concept -
our transaction complexity .

Exhibit. 1 presents the typology to be used in this st.udy_.
The hdrizonta.l dimension represents technology

unit-mass-process). The vertical dimension represents



transaction complexity.
IL should be noted that although all combinations between

technology and transaction complexity <(that is, the completion
of all twelve cells) are theoretically possible, empirically,
four of tLhem (those cross-hatched in Exhibit 1> are so

sparsely populated as to be of minor theoretical concern.

I1L2. - Selection of the Industries

Once the typology was constructed, industries had to be
selected to fill its cells.

The decision was made to focus on three cells: cells
numbher one, three and seven, due to space and resource
imitations, the main reason being that Iin order to test this
research, it is not necessary to make tests in every cell of
tthe typology. The main objectives of the research were to tr—_zst
whether key s.uccess factors change from one praoduct to
another, and whether firms whose strengths match the key
success factors will cutperform their competition. Given tLhese
aime, tests on three cells, or six indust.ries, would provide a
good basis for induction.

For the reasons outlined above, the decision was made to
test only threé cells instead of all the typology cells, and
to select cells one, three and seven, as opposed to possible
combinations of other cells. |

The selected industries had to satisfy several criteria.
They needed to be purely representative of a single cell of
the typology and possess no hybrid characteristics. They could
be engaged in only limited exports, to avoid problems of
crosg-subgidization and the possibility that some products
which are mature in the United Stat,e:s market might be in an
initial phase of their life cycle in some foreign countries.
Most important, the industries had to be homogenecus. With

this requirement, the existence of more than one strategic



group In each industry was minimized, and conseqﬁent.ly, the
possibility of organizations relying on different. strengths to

compete.
Based on these criteria, the following six industries -

two for each cell - were selected:

Cenl 1
LARGE STATIONARY COMPRESSORS (1000 HORSEPOWER OR MORE>
Used in large manufacturing establishments and In

chemical process services. One example is centrifugal
air compressors., (SIC codes 3563101-18 and 3563142-56>

METAL CUTITING MACHINE TOOLS (SI1IC code a541)> The
emphasis was on numerically, computer, or manually -
controlled drilling, grinding and boring machine

tools, transfer lines, machine centers, and turning

and milling machines.

CELL 3: STANDARD ANTIFRICTION BEARINGS (SIC cades 35621/2/3)
Conly standard bearings manufactured in large batches
- speciality bearings, such as those 6!‘ very large
size or with extremely high precision requirements,
were excluded.>
STANDARD VALVES (SIC codes 3494362-S5, 3494367-0, and
3494372-5> only commodity-t,ypé valves which are mass

praduced - Excluded = from consideration were

cust.om-~made speciality valves, such as most of those

used in the nuclear and petroleum industries.?

CELL 7: IRON ORE (SIC code 10}
COAL (SIC code 1211

I1.3. Selection of the Sample of Firms in Each Industry

VWith the industries selected, the next step was to choose

specific business units and firms within those industries. The



selection of organizations had to obey several criteria, the
most. important of which were availability of published
financial data (annual reports or SEC lne-of-business data on
the speclalized brganization . or on Lhe busines unit of
interest), and concentration by the entire firm of sales (over
70%> in the industry of interest.

Once these criteria were decided upon, tLhere still
remained the choice of how large the firms sample in each
industry should be.

The choice should reflect. two conflicting factors: 1> On
the one hand the larger the sample of firm per industry, the
larger the total sample and, consequently, the lower, the
probabilit.y of sampling errors. 2> On the other hand to work
.wit.h a large number of organizations in each industry would

imply two risks:

A> Some of the selected firms migth not satisfy all of
the above stated criteria. - |

B> Employing a large sample of firms would also increase
the length of the questionnaire, _'Lhus reducing the
response rate and eventually the quality of the answers
of the expert panels.

In the end, the number of five organizations for each
industry was decided upon. This meant that thirty firms (ive

firms x six industries) were included in the total research

sample.

I1.4. The List. of Variables

Indust.rial marketing, organizational buyer behavior and
technology were reviewed in search of those variables which
were generally designated as important in specific types of

technology and transaction contexts. The output was the list



presented as Exhibit 2.
As an example of the kind of comments in literature which

underlie the list of attributes presented in figure 6, best
and kahle [6}] state that image is a specially irﬁport.amt. tool
to manege a capital equipments business market share (pp.

160D.

I11.5. The Survey

The survey was carried out in the United States and was
based upon  information supplied by 190 questionnaires.
Exhibits 3 and 4 present the results of the research The
results are based on information supplied by panels of expertis
in a total of twelve panels (two panels for each industryd.
The panels were made up mostly of managers in companies
manuf acturing the products.

Exhibit 3 shows the importance (as judged by the first
set of expert panels) of the seventeen variables for the
profitability of companies in each mature industrial product.
The variables are listed according to the average rating tLhey
received. A scale of one (not important) to seven <Cextremely
important? was used. _ '

Exhibit. 4 shows data on the selected thirty firms. The
exhibit pres_ent.s the firms performance rating and how the
members of a second set of panels (distinct from the former>
rated the organizations (compared to competition?> on the five
variables which had been selected. Again, a scale of o_né very
poor) Lo seven (excellent.) was used.

The first column of Exhibit 4 lists all thirty
or;gardzat.ions included In the research. The first four belong
to the iron ore indust.r-g}, the next. six to ceoal, the next five
ta machine tools, etc. No firm is identified by name for
reasons of confidentiality e;nd anonymity which were promised

to the experts.

*1



Next to each firm is its performance rating and the
average ratings it received in the variables listed at the top
of Exhibit. 4. These variables are the five Variables rated as
most important for performance in a given Industry/strategic
group by the first panel of that product (see Exhibit 3)>. The
first five variables pert;ain to the iron ore as well as to the
coal industry; the next five, to machine tools and

compressors; and the last five, to bearings and valves.



1. RESULTS

Some basic conclusions are suggested by tLhe survey,

namely:

1T - There are critical variables for success within the

mature industrial context.

2 - Those critical variables for success change from

product. to product.
3 - The importance cof the various organizational

departments change from product to product.
4 - As technology change so do the attributes which are

most important to assure performance In any given

department.,

We shall briefly analyze each of these conclusions below,

Ill.i. There Are Critical Variables Within The Mature

Industrial Context

This research points to three indicators supporting the
notion that key variables do, indeed, exdst. That is, that for
any mature industrial product, there are some tasks an

organi_zation's performance is particularly dependent. upon.

1. The first indication for the  exdstence of key
variables {g provided by the data provided by the first.
set of panels. The Industry experts were asked to rate,
on a seven point scale, the importance of seventeen
variables for the performance of an organization in six
different industries. In all mature (ndustrial products,

they rated some variables as more important., others as



less important. Some variables were rated near the top of
the scale, others near the bottom, and still othere in
between. The first are, In the experts’ opinion, the key
success fTactors.

The existence of conside.rable variance among t,l-_ne
ratings of the seventeen variables In each of this
study’s products is, therefore, a first indication that
in any context there are some variables which are more
critical than others (key success factors? The variances
were: 1.6 | (machine t.ools?y; 1.3 (compressors)l; 1.0

(bearings); 0.8 (valves); 18 (coal) 1.2 Uron ore).

2. To test for the statistical significance of the
difference among the variables’ .rat.ings in each product,
several T testis were performed. Exhibit. 5 shows the T
tests for the six products analyzed in the research. As
can be s=seen, for each product, there are statistically
significant differences between the vlariables’ ratings.
In the machine t.ool industry, for instance, the
difference between the ratings attributed to the working
force’s technical knowledge and to production management
is gignificant at the 00052 level 02632 because it is
a two-tailed test). '

The difference between the ratings of working force
technical knowledge and purchasing is significant at the
00002 level, and so on (Please see Exhibit 5>.

The fact that in each of the six industries, T tests
among the variables”’ ratings are statistically
significant, constitutes a secbnd indication that in any
context. there are some factors which are more critical to

success than olLhers.

3. The third indication for the existence of key success
fact.ors is provided by the responses of the second set of

panels. As section 1.5 indicated, these panels rated a

- 10 -



selected sample of organizations in the five variables
which the first panels considered to be most critlcal'in
the industries which the firms belonged to.

In order to regress the fir-ms’.perf'ormance on their
ratings on the five variables, an index was computed,
representing a firm's rating on all five attributes 6!‘
tts cell. The index is a weighted sum of the ratings of
each firm in the [five variables. The weights are the
ratings given by the first panel to each variable in each

mature industrial product.a

i) Let wus take a firm in the iron ore industry, for
example, Firm Number One in Exhibit four. The ratings of the
first firm on the wvariables location of reserves, quality of
reserves, distribution, Labor relations " and technical
sophistication of the equipment were respectively 625, 4.13,
46, 471 and 5.38.

The ratings of these same variables in the iron ore
industry, as judged by the first panel, were 67, 58, 58,
50 and 54 (Exhibit. threed.

Therefore, the weighted sum of Firm One is 6.25
multiplied by 67> plus (4.13 multiplied by 58> plus <(4.66
multiplied by 58> plus <471 multiplied by 5.0) plus: (538
multiplied by 5.4) which equales 145.6.

Once the weighted sum of each firm was calculated, the
deviation from the mean of the industry the firm belongs to
was taken, and then that deviation was divided by the industry
mean. Finally, the resultant quotient was multipled by 100 to
obtain percent.age values. The formula is the following:

(weighted sum of firm> minus C(average of the
weightted sum of aill
the firms of the
industry the firm .
belongs tod 100
Caverage of the weighted sums of all the firms
of the 1ndustry the firm belongs to)

- Tt is important to take the deviation from the sample
average because a weighted sum of 70 (for example) is good or
bad depending upon the other. sample firms having a welghted
sum of 60 or 80 (for example),



The meaning of the index is simple. It indicates how a
firm 1is rated <(compared to its competitors)> in what Iis
important (as judged by the first panel> in its industry. The
higher an organization is rated in those variables
hypothesized to be most important for performance in the
industry, the higher its index will be. The lower it is r_'ated
in the industry critical wvariables, the lower its index will

be. . _
With ten obervations firms> for each cell of the

‘typology (cell number one - machine tools and compressors;
cell number three - valves.and bearings; celd number seven -
iron one and coal> - please see Exhibit six - and a single

'regressor (the index representing how Lhe organizations are
rated overall in the five most critical variableé), the

degrees of freedom are elght and the results were as follows:

Cell 1: > = 0,62; P.< .01
Cell 32 r m062; P < Ot
Cell 72 r =089 ; P < .00%

The 'ma_jor inconvenience of the regressions is the low
sample size (ten firms)? and, consequently, the low number of
degrees of freeddm Ceight?. In order to enlarge the sample
size, an across-cells regression was performed, in which all
thirty firms belonging to cells one, three, and seven were

used. The regressors the same index used above and cell

1} Continualion from previous page

In the former case the 70 is good - in the latter case,
it is bad That is, one must take into considerations what the
veighted sums of other firms of the same industry are.
- One then divides by the industry average because how bad a
deviation of minus 10 {(for example) from uLhe industry average
is, depends upon whether that average is 40 or 80. In the
formar case, it is, of coursge, worse.
- Finally - one multiplies by 100 to work in terms of percentage
values.

--12-.
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dummies.The r2 was 087 (P < 001).

The results indicate that there 1is a close relation
‘between how a firm is rated (compared to competition) in a few
variables (the key success factors), and how ‘it performs.

The higher a firm is rated in some variables, the higher
its performance will be Consequently, it does pay off for an
. organization to be rated higher than its competition (that Iis,
to have strengths) in some variables which are c¢rucial for
performance. It pays off to have strengths which match the key
success factors. Exhibit six presents the plots for cells one
(machine tools and compressors?, .three (bearings ans valves)

and seven (coal and iron ore).

111.2. Different Industrial Mature Products Have Different Kf}i

Success Factors

The existence of key success factors, discussed above,
does not by itself imply that they differ from product to.
product. Cne could hypothetically have a situation where the
same set of variables would be critical for performance in
every Lype of mature industrial product. In such a case, one
would have ‘a universal theory of key success factors, wit.hiﬁ-
the context of mature industrial products.

However, the results of this study suggest that the
variables which are critical for performance in one product
are different from the variables which are critical for
performance in another product.

Using data from the first set of panels, T tests were
made to compare the variables’ rai.tngs in each pailr of cells:
cells one and three; cells three and seven; cells one and
seven.. Exhibit. 7 gives the results. The direction of the arrow
(up or down)> indicates whether a variable’ s rating increases
or decreases from one cell to the next. The numbers below the

arrows and within brackets indicate the level of statistical

...13_



significance of an increase or decrease in a variable’ «
rat;irng from one cell to the next.

For instance, in the column comparing cell one and cell
three, the first row indicates that the product quality index
Caverage of the ratings received by image, product R & D,
service and technical knowledge of the =sales force? is more
important. in cell one than Iin cell three. The difference in
rating is significant at the 0.0001 level {(cne tail test).

As Exhibit 7?7 . indicates, the importance of almost all
variables changes considerably from cell to cell. This fact
lends further support to the notion of a contingency theory of

key success factors.

I111. 3. The importance of the . various organizat.ional

departments change from technology type to technoclogy type.

As woodward héd previously hypothesized when technology
changes there is a change regarding which departments are
critical. Wooddward had suggested that in unit technology,
aﬁplied research and development was the critical department;
in mass technology the most important department would be
manufacturing; in process technology distribution and
procurement. became critical

Empirical support for these hypotheses can be gathered
from exhibit three: product research and development received
their highest ratings in compressors and machie tools Cunit
t.ech.nology); distribution, location and procurement achieved
their highest. importance in iron ore and coal (process
technology >; variables related to the manuf acturing
department. =such as production management and quality control

systems were rated highest in values and bearings (mass

technology).



" 111.4, Finally, the change In technology brings about a change
not only in which department is critical but also regarding

which attributes are most important to assure performance in

any given depéurt.ment..

F'ocu_sins on the manufacturing department, the most
important. attributes iIin unit technology <(compressors and
machine tools) are the conceptual and manual skills of the
workforce - rating of 6 and 56 in a 7 point scale (Exhibit
threed. |

In ﬁ\ass technelogy <(valves and bearings) performance in
the manufacturing department depends basically upon pro‘duction
rhanagement., and the quality contrel system, 5.6; 58; 6; and
54 in a 7 point scale (see Exhibit three) . )

In process technology diron ore and coal’, the critical
attributes in the manufacturing 'depart.ment are the level of
job satisfaction of the workforce <(labor relations), and the
technical sophistication of the eﬁuipment., 1078; respectiveﬂy
5; 65; 4.6; 51; 54; and 54 (Exhibit three),




IV. IMPLICATIONS FOR INDUSTRIAL MARKETING MANAGERS

The results presented is Section 1[It have several

implications for management.
From Section 111.1., <(the data supports the contention

that key success factors exist within the mature industrial
context) follows the importance of FOCUS.

Managers must dedicate most of their time, their best
personnel and the bulk of their organization’s budget. to the
few critical tasks in which excellence is reqiired. They
should focus their efforts on perfoming a few tasks very well,
instead of performing a great number of tasks only reasonably

‘well. AH non-essential tasks should be done in a merely

satisfactory manner. In sum, avoid global marketing
mediocrity.
From Section 111.2., 1I1I1.3 and 111.4. Ckey sSuccess

factors change from product to product and that both
departments and variables within them vary in importance from
technology to technology type> follows the need that (even
within the restricted domain of mature industrial productsd,
when considering an extension of their company’s product line,
market.ing managers should ask themselves Ghai. the .key sSuccess
factors of that new product are, and if theilr firms are better
at. those success factors than the new competitors they will
face. When considering offering a new product, an organization
should first analyze whether or not its strengths (those tasks
it does best)> match the tasks which are critical for success
in that. product.

. An affirmative answer to this INTROSPECTION PROCESS is an
incentive to offer the product +to the market, whereas a
negative one indicates to management. the need to re-evaluate
ite plans with care. It may hawever happen that a potentiai
new product is so attractive dn terms of potential growth

profits, etc.y that il spite of lacking the reciui red

..16-



strengths, ‘an organization decides to so ahead and market it.
In such a case, however, it 1§ likely that the company will
perform below averagé in the new market. As this study shows,
above average perfofmance demands those strengths which match

the key factors for success of each product.



CONCLUSION

This study has reported on the implications of interest
to marketing managers of a research project concerning the key
success factors of mature industrial products.

_ The empir-ical evidence suggests that key sSuccess factors

do, indeed, exist; that key success factors change from
product to product; that organizational degpartments vary in
importance from technology type to technology type; and that
withiri each departmerit there are also changes regardt‘ng which
attributes are most important Lo assure performance as
technology varies.

These conclusions lead to several implications: the need
for industrial marketing managers to focus on each product’ s
critical - succ:less variables; and the need for care ful
evqgluation of one’s company’'s strengths before extending the
product line. '

Folow-up research could study | other typology cells
and/or . repeat this analysis for non-mature industrial
products. Comparaisons could then be drawn with the results

contained in the present paper.
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EXHIBIT TWO

THE QUESTIONNAIRES CONTAINED A TOTAL OF SEVENTEEN
ATTRIBUTES RELATED TO DIFFERENT ORGANIZATIONAL AREAS.
THE SEVEENTEEN ATTRIBUTES WERE:

{MAGE (good will. prestige., reputation., - -

the name of Lthe organization creates a gele' .. - P
attitude in the minds of the customers, not merely whether the
organization is market wvisible or notd.

TECHNICAL KNOWLEDGE OF THE SALES FORCE (technical knowledge of
the methods used in producing the products; ability to advise
customers what is technically feasible, ability to evaluate
the capacity of the organization to meet Lhe technical
requirements implied by the customer's needs).

MARKETING KNOWLEDGE OF THE SALES FORCE Cability Lo persuade
customers and to cover the territory well, knowledge of the
marketing-credit, delivery, etc. -- in general, policies of
‘the organization and knowledge of the customer’s need and
values). '

ADVERTISING AND SALES PROMOTION (all types of advertising
including TV, radio, outdoors, direct mail newspapers, and
specialty magazines; all types of sales promotion, inzlud:ng
sampling and trial., shows and exhibitions, price incenlives
and premiums).

APPLIED PRODUCT RESEARCH AND DEVELOPHMENT Cactivities directed
towards modifying, improving, adding new features Lo. and
devel oping new productsl.

SERVICE Cquality and availability: installation, coaching the
customers in using the product, and repairsd.

PROCESS RESCARCH (Cengineerings actjivities directed Lowards
changing, not Lhe products themselves, but the way the
products are manufacturedd.

FIRM S12E (Lo exploil economies of scale due to greater
mechanization, as well ag economies in the materials handling.
administrative, marketing and financial areas3.

CUSTOMER FINANCING <Call types of financial arrangements
offered by the orgamization to customers in order to increase
their purchasing power or facilitate the terms of sales and,

therefore, to increase the capacity utilization of the
supplier, e.4g.. financing expansion of customer 1nstallations,
guaranteeirng of customer bank l:dans, af fering better craedit

terms for salées).




EXHIBIT TWO

teontLrued

10 - DISTRIBUTION Ctransportation, warehousing, «nd. expeditiond
Cability to maintain low output and input distribution costs
and to assure that the deliveries of the outputs are made on
the right date and in the right quantityd,

11 -~ LOCATION OF THE HANUFACTURING FACILITIES C(Cproximity to the

market; Lo transportation means, such as lakes, rivers,
railroads, and highways; or to sources of raw materials and
laborl. : '

12 - TECHNICAL SKILLS OF THE WORKFORCE IN THE MANUFACTURING
DEPARTMENT (technical skills and level of expertise required
from the workforce in the manufacturing plant in order to
perform their taskg). '

13 - QUALITY CONTROL SYSTEM (a formalized system teo inspect,
sample, and test the quality of the praoducts. distincet from
the productxon technology and from workers aCLlVlLlQS dlrected
toward manufaciuring Lhose productsl.

14 - PRODUCTION MANAGEMENT (planning and routinization of the work
flow and the tasks to be performed in the manufacturing
department. and of the formalized cost control system in  that
same depariment). ' :

15 - PURCHASING DEPARTHENT Cability to obtain access to sources of
~inputs (raw materials, etcd) and v or low price for inpuls
and / or a steady supply of inputs). : : '

16 - LABOUR RELATIONS (1 -~ few accidents and mistakes by plant

' workers and few stoppages and interruptions in plant

production; 2 - low number of strikes, and low level of
turnover, lateness, and absenteeism).

17 = TECHNICAL SOPHZSTICATION OF THE EQUIFPMENT (extent. to which
the equipment and machinery used in the manufacturing plant of
the firm is up Lo dated.




. EXHIBIT THREE

FIRST PANELS DATA

COmpPresscrs Machi.mne Tools
Attribute Ranking |Rat tng Attribute Rankitng [Rat i ng
Service 1at S, 2 Sarwvice tat L. N - |
Peraconal Personat
Sales Sales
TYe-hnical 2nd G, 2 Teachnical ‘o2znd 5.5
Knowledge Knowledge
Image ard L Image ard %5.
workung
Force Product
Technical ath L] R&D 4t h 5.8
Knowledge

working
Produact Force
R&D Sth 5.4 Technizal sth 5. o
Knévlodg. .
Personal Personatl
Salas Salwea
Marketing dgth 5.3 Marketing St h 5.5
knowliedge knowliedge
Qualivty auality
Contraol 7th 5.2 Conterol 7th 5.3
Syasiem Syslem
Technical Teckrnivcal
Sophiatic gt h 4.5 Sophieatic ath 4.0
Equipment Equipmenlt
Production Process
Management ot h - R&D oLh 4.0
Labour Praoduct
Relati.ona 10OLh. 4. 4 Management tOoth 4. 8
Procesns
R&D L1t h ‘.1 Advertiiaing t1th 3.8
. Labour '
Purchaaing 12th 2.8 Relations 12t h 9.8
Customer
2i.ze 13th 3.7 Funancing 13t h 3.7
DigstrihutiLon 14t h 3.4 Pu{Fhoakqg_n. 14t h 8.1
Advtg/‘SP 15th 3.2 S.za 15t h 3. 1
Locatian tath - A | Bistribatvon tath 2.9
Custaomer -
Frmanmcuing 17t h 2.7 __&ecatton 17t h 2.7
Nole: The sevenrtesan attribulgs ware rated or a scale  of

importance from ore

lowaal)

., o aeven

imax . mumi,




EXHIBIT THREE

FIRST PANELS DATA

tcontinued:
}
Bearings Vvalvea
Attribule Ranking fRal vng Attribute Ranking |Raling
Quality
Control it - Diestributyion it - TR §
Syatem
Procesans
Distribution 2nd 5.0 RAD z2nd S. 1
Personal
Process Sales
R&D grd 5.0 Marketing ard o
Krnowlaedge .
Porduct Productren )
Management 41 h 5.6 Marnagement 4Ltk 5.6
Poerscnal )
salena
Marketing. sth 5.5 Image 5t h 5.8
Knowledge
Technical Guality
Sophistic St h 5.4 Control St h 5.4
Equipment Syatem
_}echnmcat
Image 7th 5.9 Sophiatic 7th 5.3
Equtpment
Personal
Sclesa Product
Techntcal ath 5.9 rR&D Btk 5.8
Knowledge
Product
R&D ot h S, 4 Size oLk =
Labour
Ralations 10th 5. Purchas.ng Ltoth 4.9
Personal
Salas _
SLZe tidth 4.0 Technical 1ttLh 4.7
Krowledge
woerking
Force Labour
Toechntcal 12t h 4.7 Relaltions 12th 4.7
Knowledgae _
Purchoaing 13th 4.5 Service t3th 4.4
Working
Force;
Service 14th 4.3 Teshnical 14t h i. 4
krnowledge
Advy  SP 15t h . d AdvigrsP 1%L h 4.1
Lozation 15 h 3.1 Laocalian 145t h 3.
Cuatomer ’ Customer T
Flinancing 1Tih 2.4 L_EL“G“CL“Q 17th 2.6_J




EXHIBIT THREE

= FIRST PANELS DATA

lcontivrnued)
Iron Ore Coal
Attribute Ranking |Ratng Attribute lnankthg Raling
Locatiron of ) Locatiaon of ]
Reservea et &7 Pesarves i1at &, 7
Quality of Qualtity of
Reserves 2nd 5.4 Reserves 2nd S, S
' Labour )
Drestribution ard 5.8 Relations ard 5.5
Technical
sophistic. 4th 5.4 Distribution 4th 5.7
EPorsonaL
Labour Sales
Relotions Sth = Morkaeting 5Lh 5.
Knowledge )
Tachnical
Production SophratLe. Sth -
Management Ssth . EquiLpment
GQualu ity ) Productian
‘"Controt 7th s. Management 7t h 5.4
System
working
Procesa Force;
RAD ath 4.8 Technical ath 5.2
. Knowlaedge
working :
Force:
Techrnical oth 4.8 ELze oLk . I
Krnowledge
Peracnal
Sales _ aual vty .
Tehnical 1Ot h 4.8 GControl 10t h LI
Krnowledge ' Syatem )
Sz 11t h 4.6 Image 1dth 4.9
Personal
Product Sales
RAD 12t h 4. % Technicatl 42t h 4.5
Knowledge
Personal .
Sales Proceas
Morkaeting 13th 4.2 RAD 43t h 4.4
Krnowledge
) Cualomar
Imaye 14t h 4.2 Finangding 14t h 2
Cuat omer O
Finanzung th Lk =z 2 _ L_Ef_arvul.cc l.’_”b_i.l'\ 2.7
Product )
Service 16t h 3 L RmaD 1St h 2.6
Advtg/SP 17t h 2 Advtg SP 47Lh 2.4




EXHIBIT FOUR

RESULTS OF THE SECOND PANELS DATA

Qo

Perfor- |Locatia@lty | . jLabor| __ |Ser- rs tmage re VE Proc| o, Qlly! o LS
Fueme manc e feser |Regser v RAsla wvice |Tech RAD [Tech | R&D Cce Mkt
c4 - 3. o8 s, .23 4. 19}4. oo 4.71 (3,989
b 29 - ®o. . 2I0] 4.006| 4 4. 18| 3 4.3
gt&‘ t 9 - zZz. 3 = 4. 4% (4. 75 =.83 | 4,71
et Lo ] ae.1a 3.5 4.490 3. P 5. 83 (3,71
-3 - @v7. 19| 2.735| B 4 - a z.3
(d) 2987. 14 3. 58 4.934:19 g.a 5.27
j ki?! Laa.as 5.5 3.38/93. 4 4d.49)!3. 38
8 {6 -~ 2_07.00 .25 9.0 4 3.7 |2.280
1 B70.132 3. 08 5. L8 {4.77 < 3.79
CE 1.00| 4.02| s5.08 3.8 8. 78 |4.17
i1ty (- 4@ as 4.10|4.25 B. 0 [D. 224,29
w Ttz |- 1z.87 5.8 [D5.44] 6,18 [S. 00 5.5
;3 19 - +a. 98 3.4 4. 44 4. 5% 4. 048[4. 3
Felirer 74. OO 5.8 (4.2 3. 34]3. 18|53, 23
El—‘ 4% ZvV.n2 4. 741 |4.71 3.23|4. 4D 4. 20
e - iz ze B.se 3. we| Ba.0a]w.35 [4
g L4147 - 137.19 3.3 L. 3.001T5. 480 ]|%5. 42
S ERLE 2. 40 4.9 [5.08] B . 20{0.40|4. 42
Sa t1P - 10,33 F.20(4.723 5.4 4. 42 |4. P11
L j o - 4d. 07 2.?27[H. 60 9.74(2.00 |%. 793 )
w L2 Sk, 00 5.4 (3.7 4.4 [4.84(n o0
2 (t22) [~ 132 2.2 [2.7 2.4 [B.4miR. 4%
— [ 42. 49 4. 8 4.4 4.6 4. 3?7 la. OO
E t R4} - 4. 08 B.32 [ 4.008 4. 124174 1
N EE LR 4r. 14 3.R7|S. 27 4.04 (3. 29[, 25
[ -3 - as. 0P o 4. 1 ¢ 4 3.4% |0 5d
727 = 3 B.38)4.0n 4. 054 994,23
E (28 79. P2 3.2%5|5.80 |(5.¢C1|B.70 5. 89
§ L2 - 104,08 ? .42 | 3 4
L i 5403 ) . S8 . 00 2. 0018, 42 4. 872 14. 1 4. 4P
Noles:
Locat Ravarv Localian of Resarves; ally Reserv - Quatity of Ressrves;
Owelr - - Dustribution; Labor Rela - Labor Relatione; TRE - Techr.cal
Sophisiication of the Equipment; Service - fervice; rs Tech - Personal
Sales Technical Knovledge; IMO - Image; PRAD - Product RAD; v.T. Tech -
working Force Technical Knoviedge; Proceas naD - Proceas R&D: Distr -
Dustnibution; Oealat s e T ey P - Production Management; rE
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EXHIBIT FIVE

Some examples of T tests performed on the Ist
panel data which are statistically significant at the 0,01 level

(list not exhaustivel

Compresscra

Bear.ngs

prozess RAD and sized.

Dhat -
Loec -~
wE -~

PN -

LAB -
Qcs -
PUR -
TSE -

Location
Working force technical knowledge

Dratrihution

Labor Relation

Purchasing-Quality

Production management

Quality <control system
of

Teshnical ascphislicalian

of

rqservee

lne aqguipment

{vari.able T Pr> T Varitabte T Pr> T vari.ables T |pr> T
PQTPC 142. 2410, 00014 rQATPC ©_ T4 10,.000¢ PQTDIST -3.0810.00%2
PRTDIST a. s(0,. 0001 PATDIST 7. 88 |0, 0001 FATLOC '%5.3010.0001
PATLOC 10. 72 (0. 00018 PATLOC 4. G4 10. 0001% PCTLOC 7.33 |0.0001
PCTDIST .01 (0. 00467 YFTeM 4. P4 0.000! DIST1L.OC @.3%1 (0. 0001
WEFTPM .42 |0.002c YFTPUR G. 24 10.0004% wWEFTOCS -&. 94 0. 0001
WYETPUR 5.900. 0001 WFTISE 4. 55 ]0. 0002 WFTPM -3.2%|0.0089
WFTLAG S.33 |0, 0001 wFTLAR 5.62 |0. 0001 QCSTSE 2.47 Q. 00212
QCSTLAB 2. 7?7 |0.0011 QCSTPUR . 85 |0.0011 ACSTLAB 3.15[0.0045
wWFTLOC .23 0. 0001 wWFTLOC 7. 26 . 0001 PMTPUR 2. 68 . 0013

valves Coal Iron Ore
Variable T Pr> T Vartable T Pr» T variables T Pr> T
PQTRIST|{-3. 583 !0. 0021 PQTPRC -3 .40 |Q.00T4 PQRTDIST -3.8BB10.0028
PatTLOC 3. 6% (0. 0015 PATDIST -5. 14 |O0.0001 PQTLOC -~-@2. 3+ 10,0001
PHMTPUR 2.9P4i0.0084 PQTLOC ~42. SO /0. Q004 PCTLIST -3.2¢]0.007%2
wFTSE -3.02 (0. 0048 GCSTLARB -4, 74 0. 0002 PCTLOC -5 0. 0004
WFEFTPM -4.51 |O. 0002 WFFPLIR -4.QG2 0. 0009 wWFETLOC -7.8684 |0, 0001
MNote:
ra ~ Product quality competition Ldex laverage of the ratings of
product RAD, aservice, Lmage and gales force tachnical.
knowledgar,
PC - Product coast - competiiion vhdex averayge of the ratings of




Exhibit Six
. Plols For the Three Cells
PLOTS FOR CELL ONE (MACHINYE TOOLS AND COMPRESSORS!

Performance

i50
125
100 .
7|
=0 *
z25

-Z25
-0 L]
-73
=100
~42%
-1iD0

-24 -1 4 -52 - (o] S t2 18 24
Irdax tof how a firm rates  tn the % mosl critical attributes)

PLOTS .FOR CELL THREE (BEARINGS AHD VALVES)

Performance

=Ta) . . .
27

-2x
-50
-75 ' .

-100 .
12
—-150 .

-1 T e -30 -Z0 -10 o 1C . 20 A0
Irdex 2f ' o firm rates wn ltha % most critical attriparas?

PLOTS OF CFLL ESEVEN (IRON ORE AND COAL)
Perlormance
soo | .
500 A

<00 ) .
IO0
200
100
o
—1G0O
- 200 -
-3006
- 400
-300
-GO0
—_700
-800
-200
- 100G

-3 20 -3 1O

Irdev (af kew a fuirm rates tn the % mgat critical attributes




_ EXHIBIT SEVEN
1 tests on the differences of each
atiributes ratings among cells

varirobles

From cell 4
te cell B

From cell
to cell 7

From cell one ]

to cell seven

Product
Cost
Compelitioni2)

{0 ,0001)

/

Preduct
auality
Compolilton{t) (O, 0001) {0 ,0001) {0, 0001

o]
Q
]
»~
=]

Producl Delivery
Competition{3)

e

{O,0001)

o]
Q
o]

o)
=)
Q
o)
™

\

[+)
=]
Q
=
"

s

N

Knowledge

Loéottan

{0,41487) {0,0001) (0 ,00014
vorking
Force Technical ‘\\\a ///ﬂ

{0,0001 {0,047 {0 ,0074)

Guality

Controi. Syatem

e

{0,063

/

=
°
[
m

Y

o
w
N

Productiaon
Management

A

tOo,00014)

\

Labor
Relationse

7

{0,00@81)

N

{0, 0006)

Purchasing
aualily of

e

(O ,00014)

\

{tO,0001)

" Pesarvesn

Technirol

////9

\

Soph., L .5+, i (0,045} (O, e3) (0,018 o
Maorket ng //Q ’
Knowledye of ) e \\\a \\\E
the Sales Force {O,39) {0 ,0080) (0,42
AdJ@rtisLng/ [ 1 ) )
Sales //’/v \\\ﬂ J///v
Promotion (o, T8} (0,000t} {0,0004)
Customer N\\\“ ////Q
Financing ta,03 48 {0,414 {0, 84
Digtribution to,og:jjv (O, 211 <ofg::i)
H_m_“ﬂ**__*_ﬁ_J S |

[£¥] Product quohiy. competition indey = composed of attribales sarvice,
producl. R&D eales force lLechnical kroviedge and image. .

-3 Product comt compelttion = ihdax composaad of attributes process RA&D
and plant aize.

3 Product delivery compelition = ' inde composed " eof attributes
digtributiorn and location.

4) wWithuin broackelte %] the lewvel  of elatiatical significanca of Lhe tost,
that T (one lail lesl).





