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Abst r act

Conpetition anmongst national firmse and as extension anobngst
international firms is determned via a conplex interaction of forces.
Porter (1985, 1990) has proposed a concrete way to neasure
conpetitiveness through its well-known nodel. Sanidas (2005, 2006)
has introduced a nore detailed managenent and organization-based
nodel wth mcroecononmic elements that present a new and nore
conprehensive way to neasure conpetitiveness perfornance. A survey
of marine industry firnms in Australia has provided with the primary
data to exam ne these two nodel s.

In nore detail Porter’s nodel is based on five (5) forces: custoners
power, suppliers’ power, substitutes, threat to entry, and degree of
rival conpetition in the industry. In addition, the firnis strategy
is also taken into account. On the other hand Sanidas’'s PROBB
(process of the black box) nodel is a detailed 200-variable nodel
that takes into account all key organizational, nmanagerial, and
econom ¢ variables according to a conprehensive background theory.
Thus, the PROBB paradigm includes the processes of strategies,
contracts, w sdom and novenents.

The primary data of the marine industry survey in Australia are used
to calculate 4 independent factors (from SPSS factor analysis) called
F1, F2, F3, and F4 which represent the four PROBB. Then regression
analysis is used to estimate sales and other Porterian variables as a
function of these factors. The results are very good: for exanple
sal es can be al nost 90% expl ai ned either by F3 or a conbination of 5
Porterian variables. This is a pioneering study with many positive
ext ensi ons.

The foregoing analysis can be the basis for a conpetitiveness
conpari son between national firns or international firms. Currently
simlar studies are undertaken in other countries in Asia in order to
be able to conpare the conpetitiveness |evel of national firnms across

international borders. However, it is enphasized that proper
i nternational conparisons can only be nmade once we understand how
conpari sons inside national borders are nade. The present paper

of fers such an under st andi ng.

Keywor ds: conpetitiveness, organizational, quantitative analysis,
sal es, exports.

| nt roducti on

Conpetition between firns is a broad topic and is subject to many
qualifications. It can be exam ned from various points of view e.g
from economcs, marketing, nmanagenent, and so on. For exanple
econonmi sts have devised at least four distinct markets, such as
nonopol i es and perfect conpetition. Grant (1998) nentions severa
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factors affecting a given industry’'s performance: Porter’'s five
forces (and its sub-factors), Schunpeter’s conpetition as related to
i ndustry structure, gane theory el enents, resources and capabilities,

strategi es, cost advantages, product differentiation, innovations,
integrations and diversification, and so on. Al these factors (and
others) would nake a quantitative analysis difficult if not

i npossible. On the other hand a partial analysis such as that of
Porter’s is easier to nanage and put into practice. Effectively,

Porter’s five forces (Porter; 1980, 1990) have received a
considerable attention so far and despite 20-30 years of reference to
themthey can still be valid in explaining conpetition between firns.

Recently Sani das (2005, 2006) has introduced a conprehensive nodel of
describing and explaining a firnis dynamic path in the econony. This
nodel includes —in a succinct way- all mgjor factors that shape the
firms evolution in growh. The theory of the firmis extended to
enconpass all types of opportunity costs and not just transaction
costs. As a further extension to the transaction costs and
capabilities devel opment and as a synthesis of several related issues,
Sanidas (2006) has introduced a conplete system of 4 nutually
exclusive and interdependent and negentropic processes that fully
describe the contents of the black box of production (PROBB)(see
Table 1 in Appendix). This nodel as Table 1 shows is a conprehensive
sunmary of all elenents that uniquely describe and explain the way
firms are organized, nanaged and grow. These four PROBB are
i nt erdependent, although each PROBB contains unique elenments that
cannot bel ong to anot her PROBB.

The purpose of this paper is primarily to test the validity of the
PROBB nodel by considering two of the nain variables of neasuring
conpetitiveness performance: sales and exports. Then for conparison
purposes, sales and exports will also be tested against Porter’'s five
forces. A survey on the marine industry in Australia during the |ast
two years will serve as the source of primary data for testing these
two nodels. Section two will briefly describe data and nethodol ogy.
Section 3 will discuss the deternmination of the 4 latent variables
through factor analysis and produce a map (through nultidi nensional
scaling) that contains all PROBB variables, the latent factors
(indirectly) and the 2 performance variables (sales and exports).
Section 4 will attenpt to do sone testing of the proposed nodels (the
PROBB nodel versus Porter’s nodel). Finally section 5 will discuss
concl usi ons.

Dat a and net hodol ogy

In Australia the marine industry is relatively inportant as a |large
proportion of inhabitants own a boat; thus this industry has firms in
all stages of the value chain: production of boats, their service and
nmai nt enance, production of boat parts, marine insurance, and so on

At this stage of research 120 firns have been surveyed so far on a
face to face basis through interviews? with top managers or owners of
these firms. The questionnaire used has approximately 200 questions
and is entirely based on the findings of Sanidas (2005, 2006). There
are 5 mgjor parts of this questionnaire: the first 4 parts are based
on the 4 processes of the black box (PROBB) as shown in Table 1. The

! There is a list of acronyms in Appendi x.

2 Aninitial set of 10 firms were used to pre-test the level of understanding of each
question. The research assistant who conducted the interviews was able to further
explain aspects of various questions when asked by the top manager/owner of the
surveyed firmduring interviews.
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fifth part is a mxture of various types of questions ranging from
econom c variables to strategic variables and so on. In the next
section sone of these variables will be exam ned whenever necessary.

From the sanpling point of view, firms in the marine industry all
over Australia were surveyed according to the main clusters |ocated
in areas such as Fremantle in Western Australia and others. Also, the
surveyed firns were picked up from all parts of the industry:
mai nt enance of boats, construction of boats, retailing, insurance,
and so on. The necessity to survey as nany firns as possible linmted
our choices for a nore scientifically chosen sanple of the industry.

Two variables of the fifth part are “sales” and “exports” which wll
be scrutinized subsequently as they represent performance or grow h.
Al t hough sal es are expressed as growth rates for the last 5 years for
the surveyed firns (and for the sinulated ones, see below), these
growh rates were transforned into a 7-step Likert scale like the
remai ni ng vari abl es for consistency purposes (in this way the extrene
values or outliers of sales rates are also ‘covered” wthin the
scal e). Exports were expressed as a “level” variable initially (e.g.
$540000 of exports during “last year”) in the questionnaire but they
were also transforned into a 7-score Likert scale.

As the nunber of data is relatively small for factor analysis the
followi ng procedure was used to increase the nunber of cases (firns)

the original data (N=80)° was repeated eight tines. This “artificial”
increase in the nunber of data can be considered as sinulation
process partly based on real data: in other words 640 (=8 by 80)
cases are very simlar (alnost identical) to the initial 80 real
cases thus enphasizing the real answers for N=80. Mssing data for
various questions in various cases was filled in with an approxi mate
average of the existing available data. Note that the purpose of this
analysis is to carry out a pilot analysis since the nunber of actua
cases wll soon be at least 120 and eventually greater. Hence the
results in this paper are prelimnary and their nmain target is to
suggest solutions to conpetitiveness, business performance and
entrepreneurship thus confirming the a priori theories devel oped by
Sani das (2005, 2006).

Wth these partly simulated data for N=640 we will follow the next
two maj or nethodol ogical steps (described in the next 2 sections)

First we will determine four |latent variables (the Fs) through factor
analysis that will correspond to the four initial PROBB as closely as

possi ble (sub-section 3.1). Then we wll position “sales” and
“exports” through multidinensional scaling on the map of PROBB and Fs
(in sub-section 3.2). Second we will exam ne the econonic variables

sales and exports in the light of these four latent factors (Fs) and
sone ot her strategic variables (in section 4).

Determ nation of the four | atent vari abl es Fs
Factor anal ysis

In Sanidas (2005, 2006) it is postulated that 4 wunique and
i nt erdependent processes of all activities in a firm can conpletely
descri be and explain the existence and devel opnent of the firm These
four processes have about 27 unique elenents each as Table 1 shows.

® Although 120 have been surveyed so far, time linmitations restricted our study to
only the first 80 firns.
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We can then apply the nethod of factor analysis in order to obtain
preferably four independent factors that might conbine the initial
elements of each PROBB. Once we achieve this, we can use the
suggested factors (latent variables) for further analysis.

Several factoring nmethods exist in well known packages such as SPSS:
princi pal conponent analysis, maximum |likelihood, and so on. As the
purpose in this instance is to determine as close as possible four
factors of alnobst equal content (about 27 variables each since 109
PROBB variables divided by 4 is equal to 27.25) the nethod of ‘inmage
factoring’ * yielded the best result from this point of view (with
varimax rotation and forcing 4 factors in the solution). These 4
factors explain about 29% of total variance (from the initial
ei genvalues). Table 2 in Appendix shows the set of variables
contained in each factor as determ ned by this nethod.

From the above results we can now conpare the initial allocation of
elenents as contained in Table 1 against the allocation of elenents
(or observed variables) as suggested by the factor analysis. This
conparison is showm in Table 3. The original POS is nmainly
represented by F2 and F3 or F4; the POWNis nmainly represented by F1
and F4, the POM by F4, and the POC by F1 and F3. This distribution
shows that the original elenents contained in each PROBB do not
entirely belong to each factor, but for each PROBB there is one
factor that heavily represents it (e.g. for POMit is F4 and so on).

In addition, we can also note by observing the elenents of each
latent factor that there are sone good reasons for the resulting
conbi nati ons. For exanple, the elenments (or variables) of the POW (13)
and the POC (13) that belong to F1 are nostly related to
psychol ogi cal and behavi oural issues. From these results we can
conclude that the neaning of the four factors Fs is nore related to
reasons and consequences of the initial four PROBB; whereas the
neani ng of the latter indicates the purpose of each one of them e.g.

the purpose of the POS is to reduce strategic costs through the right

decisions, and so on. W wll call these four factors Fs the four

i ndependent tools of production (ITOP)>.

Tabl e 3: Conpari son between the Fs factors and the four PROBB
PROBB F1 F2 F3 F4 Tot al
POS 4 10 7 6 27
POW 13 2 4 8 27
POM 3 4 5 14 26
PCC 13 6 8 2 29
Tot al 33 22 24 30 109
Tool s, psychol ogi cal, | predetermi ning | making rules | coordinating
Reasons, cognitive, actions and actions,
Consequences | behavi oural expedi encies | entrepren/ship
Essence M nd basi s Getting ready Expl ori ng Leadi ng

mar ket s coordi nati on

We confirmed the validity of the above results by first extending the
4 factors into 8 factors (so that nore variance is explained, that is
42% and secondly by using the oblimn nethod of rotation (so that
the four factors are not orthogonal anynore). Wen 8 factors are
estimated (through image factoring and varimax) the 4 initial factors
are nmeani ngful conbi nati ons of the extended 8 as Table 4 shows. Thus,

4 “Image factoring’ is based on the correlation matrix of predicted variables rather

than actual variables, where each variable is predicted fromthe others using nultiple
regression.
® The construction of the four Fs is such that they are independent (orthogonal).
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for exanple, Fl's own observed variables are nade of 18 from &
factor, 8 from &4, and 7 from Gg°.

Tabl e 4: Correspondence between the Fs and the Gs factors
Factors | Gl €74 &3 4 (€3] & G/ &S Total | Tot al
of Gs | original

F1 18 8 7 33 33
F2 14 2 2 2 20 22
F3 20 1 1 1 4 27 24
F4 5 11 3 9 1 29 30

14 18 20 16 13 13 10 5 109 109

Note: the nunbers in cells show the nunber of variables for each
factor (e.g. 2 of F2 cone from Gb).

When the oblimn (not orthogonality between factors) nethod of
rotation (instead of varimax) is used the distribution of variables
per factor is shown in Table 5. The difference between the 2 nmethods
of rotation is very small. In terns of variables contained in each
factor the two sets of factors are also al nost identical.

Tabl e 5: Conpari son between the vari max and oblim n nethods
Met hod F1 F2 F3 F4 Tot al
Var i max 33 22 24 30 109
Oblinmn 33 20 27 29 109

Mul ti di nensi onal scaling and positioning exports/sales

The initial four PROBB and the subsequent four Fs (ITOP) can be
further analysed by using the nultidinmensional scaling (MDS) nethod
(algorithm ALSCAL as per SPSS). Figure 1 in Appendix shows the
results. Wth this nmethod we can have a map of all elenments of the
PROBB, thus showing the relative distance between them For exanple,
x12 is situated to the furthest south and away from y39 in the
opposite direction on the other extreme point. Overall with MXS we
can easily see where the Fs and the original PROBB elenents are
si t uat ed.

The 2 axes separate the nmap into four quadrants: South West (SW,
South East (SE), North West (NW, and North East (NE). Mbst of the F1
elenents are situated in SW and sonme in SE (close to the y-axis).
Most of the F2 and F3 elenents are situated in the NE quadrant,
whereas nost of the F4 elements are situated on the north side. In
terms of the original PROBB el enments nost of the POW variables are
situated in the south; and so on. Table 6 summarizes the results of
t hi s mappi ng.

® Note that any small discrepancies between the original nunber of variables and the
nunmber suggested by the conmbination of Gs factors (see the last two colums in Table 4)
are due to some variabl es becomng part of a different Fin relation to the original F.
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Tabl e 6: Location of the Fs and the PROBB on the NMDS map
NW NE SW SE Tot al
F1 3 0 19 9 31
F2 3 11 1 2 17
F3 5 14 0 5 24
F4 9 8 3 8 28
Tot al 20 33 23 24 100
PGS 4 10 3 8 25
POW 4 4 10 7 25
POM 4 9 8 4 25
POC 8 10 2 5 25
Tot al 20 33 23 24 100

W nust also discuss the neaning of the 2 axes. It is up to the
researcher to determine the neaning of these axes by observing the
type of elenents in each quadrant. Thus, we observe that the further
south we go the nore these elenents are individually based and rather
ad hoc in nature. Hence the nore north we go the opposite is true
the PROBB variables are nore group oriented and systematic in nature.
For exanple z23 is logistics and involves group work, hence it is
situated in top north, and so on. On the x-axis, the nore to the west
we go the nore the PROBB el enents are static or passive in nature; on
the contrary, the nore east we go the nore dynam c or active they are.
For exanple, w27 is trust and is a static or passive in its nature
It is interesting to note that the centre around the origin is enpty.

A simlar map is shown in Figure 2 in Appendix with all the elenents
of Figure 1, plus the variable of exports. W can see that the latter
are situated at the eastern extreme of the map and very close to the
x-axis. This position indicates that exports are the consequence of
active operations of firms as represented by the PROBB el enents (see
the nmeaning of the axes on the Figures and in the text). In addition,
it is very close mainly to the ITOP F2 and F3; and to a | esser degree
to F4, but opposite to F1. In other words it shows that we need
dynam c and active PROBB el ements in order to generate exports (hence
situated on the east side of the map). In addition, we need both
i ndividually and group based el enents (those near the x-axis). As we
can see in Table 7, the nost correlated PROBB el enents with exports
are indeed located in their magjority in the northern or eastern part
of the map (12 North or East, as against 4 South or Wst). Also in
Table 7 we can see that the POS is the nost represented PROBB out of
the four PROBB (the x el enents).

Finally, Figure 3 in Appendix shows the nmap of PROBB el enents that
i ncludes “sales” instead of exports. Sales are this tinme situated in
the mddle of the North-East quadrant, much closer to the origin but
further to the North in relation to exports. This indicates that
“sales” is a group-oriented effort and as for exports it is also a
nore pro-active activity. Again, as shown in Table 7, nost of the
hi ghly correlated PROBB variables are situated in North or East (18
out of 25 in either case). In terms of the four PROBB the PCS is
again the nost represented in being highly correlated with sales (13
out of 25).
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Table 7: Correl ati on between PROBB el enents and sal es or exports
Exports
PROBB x1 X2 X6 x12  x15 x24 y7 y18 y38 y50 z16 z24 z35 w5 w7

Corr/ion 0.2 0.19 0.19 -0.2 -0.18 -0.23 0.24 -0.24 0.19 0.2 0.23 0.2 0.32 0.21 0.19 0.18

Sal es

PROBB x1 X2 x4 x5 X6 x8 X9 x12 x13 x19 x21 x26 x27 yl5 y50

Corr/ion 0.3 0.29 0.22 0.24 0.27 0.29 0.28 -0.26 0.26 0.21 0.24 0.23 0.21 0.23 0.18 0.19

PROBB z35 z37 wo w8 wio  wil2 w22 w24 w33
Corr/ion 0.22 0.18 0.28 0.18 0.22 0.22 0.19 0.24 0.2

Testing the proposed nodel s

The analysis in this sub-section will consider other variables which
do not belong to the PROBB map. These variables (called V) are
strategic or performance in nature and are given in Table 8 bel ow
First let us see the answer to: which variables V are nostly
correlated with sales and exports? Table 9 shows the results of this
inquiry.

Tabl e 8: The V variables (strategic)

V1: Custoners dictate terns and requirenents

V2: Suppliers dictate terns and requirenents

V3: Rivals are weak (strong)

V4: Power we, the firm have in dictating prices and/or quantities
V5: Low cost strategy (low, high)

V6: Low price strategy (low, high)

V7: Niche market strategy

V8: Product quality

V9: product uni queness

V10: Availability of large market for our product:

V11: Adoption of technical innovations:

V12: Creation of technical innovations:

V14: Technol ogy choi ce affected conpany operations (low, high)
V15: Conpany operations affected technol ogy choice

Tabl e 9: Correl ati ons between the V variables and sal es or exports

vl v2 v3 v4 v5 v6 v7 v8 v9 vi0 wv11 wv12 v13 v14 vi15
sal es 0.10 -0.1 0.18 0.08 0.13 0.16 0.09-0.14 0.13 0.03 0.15 0.12 0.03 0.09 0.11
exports -0.12-0.03-0.09 0.11 0.11 0.10 0.05 0.04 0.11-0.18 0.35 0.37 0.05 0.29 0.29

Note: these correlations are significant at the 5%if greater than approxi mately 0.075
and significant at the 1% level if greater than approximately 0.1 (2-tailed).

Sales are significantly correlated with all Vs except V10 and V13

However, there is no exceptional correlation except with V3 (0.18).

On the contrary, exports are highly correlated with five variables
(Vvi2, V11, V14, V15, and V10) and not at all with four Vs (V2, V7, V8,
and V13).

Now, we will regress sales and exports with the four ITOP Fs (their
factor scores). The results are shown in Table 10.
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Tabl e 10: Regressi ons between sales or exports and the four |TOP
factors
F1 F2 F3 F4
sal es = 0.04 + 0.29 + 0.52 + 0.14 R square = 0. 825
signi ficance 0.51 0. 000 0. 000 0. 024
exports = -0.14 + 0.3 + 0.1 + 0.36 R square = 0. 654
si gni ficance0. 024 0. 000 0.118 0. 000

Note: a significance figure of 0.024 neans that the coefficient has
97. 6% chances to have been correctly estimated. Al so note that the Fs
are orthogonal and hence there is no multicollinearity at all in
t hese regressions.

The regression results are satisfactory. Exports are perform ng worse
than sales (R square is 0.654 as against 0.825 for sales) nmainly
because a high proportion of firnms (mainly SMES) do not export at all
For sales, F2 and mainly F3 are the nost influencing factors on this
performance variable. This is not a surprising result if we |ook at
Table 6 where we can see that F2 and F3 are nostly situated in the NE
quadrant of the PROBB nap (see Figures 1, 2, and 3); this NE quadrant
is precisely where “sales” is situated in the PROBB nap that contains
this variable (see Figure 3). For exports, F2 and F4 are nmainly
influencing this performance variable. Exports are situated on the
far East of the PROBB map (see Figure 2) and they are also al nost
| eani ng on the x-axis; on the other hand, F4 elenents are both on the
North and South side hence being close to exports in either case; F2
is primarily situated in North East.

Qut of all the V variables, Porter’'s five conpetitive forces are
related to the following ones: V1, V3, V4, V6, and V9 (see Table 8
for definitions). W then regressed sales and exports to these five
Porterian variables. The results are shown in Table 11

Tabl e 11: Regressions between sales or exports and the five V
variabl es (Porter’s)

Vi V3 V4 V6 V9
sal es = 0.15 + 0.27 + 0.17 + 0.2 + 0.2 R square = 0.828
signi fi cance 0.000 0. 000 0. 000 0. 000 0. 000
exports = -0.03 + 0.07 + 0.19 + 0.17 + 0.2 R square = 0.633
signi ficance 0.416 0. 055 0. 000 0. 000 0. 000

For sales, the regression results are as expected and satisfactory.
“Sal es” are significantly explained by all five Porterian variables.
For exports, V1 is not significant, V3 is only significant at the
5.5% | evel and the R square is not as high as for sales. W know from
the correlation results (see Table 9) that other V variables such as
V12 are much nore correlated with exports than the five Porterian
variabl es. The results are shown below (the Porterian variable V6 is
included with the non-Porterian variables V11, V12, V14, and V15):
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G V1l V12 V14 V15
exports = 0.08 + 0.11 + 0.17 + 0.1 + 0.15 R square = 0.71

signi ficance 0.004 0. 003 0. 000 0.014 0. 000

Finally, it will be necessary to exam ne regressions which have one

to two explanatory variables maxi num Thus, as can be seen in Table
12 in Appendix, sales are well explained by F3, or F3 and F2.
Simlarly, exports are well explained by F2, or F2 and F4. For
conpari son, sales are also regressed against one or two Porterian
variables V3 and V9; and similarly exports are regressed agai nst V4
and V9.

It would also be possible to conbine the ITOP with the V variables
for better results. Effectively, although not shown here, their
conbination yields slightly better results than when Fs or Vs are
regressed separately against sales or exports.

Concl usi ons and di scussi on

We proposed that conpetitiveness in business depends on the internal
structure and operational node of firms which in turn can be
represented through the nodel PROBB(“process of the black box”). The
latter incorporates about 110 elements or factors that fully describe
how a firm grows. Qut of these fundanental elenents, a factor
analysis was first performed on prinmary data obtained through a
survey of marine industry firms in Australia. W thus generated 4
i ndependent | atent factors or variables (I TOP or Fs) which provide us
with a nuch nore succinct way to describe the firm W have checked
this factor analysis in various ways, such as relating the initial
four PROBB with the four factors (I TOP), or extending the latter into
eight factors. Then we used the nethod of multidinmensional scaling
(MDS) in order to see all 1007 elements depicted on a two-dimension
map and in relation to the four factors ITOP. In this map we incl uded
“exports” or “sales” in order to determine the position of these
performance variables in relation to the PROBB el enents and the | TOP
latent factors. In addition this map is a very useful and truthful
tool to see at a glinpse the whole firnms picture in ternms of
nmanagenent and organi zati on.

Once we located the performance variables sales and exports in the
appropriate area of nmanagenent and organization, we attenpted to
neasure nore precisely the inpact that the way a firmis organized
and managed has on the perfornance of the firm Thus there is
quantitative evidence that there is a significant relationships
between the PROBB el enents and performance indicators such as sales
and exports. More precisely, sales can be nostly explained and
predicted by using the factor scores of the latent variable |TOP of
F3 (“exploring markets”). In other words once we know t he perfornmance
of afirmin terns of F3 (through the appropriate elenents of PROBB)
we can predict sales with a good degree of accuracy®. Sales can al so
be explained in a different way by one or nore V variables related to
Porter’s analysis (such as V1 indicating the degree to which
custonmers dictate terms and requirenents, and so on). Hence the two

" MDS with SPSS can only handl e 100 variables at a time.
8 Of course this sinple relationship can be further inproved but this is out of the
scope of this paper.
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models of PROBB and Porter’s can yield good results ®. Sinilar
concl usions hold for exports.
Overal |, we can nmeasure conpetitiveness and in particular

i nternational conpetitiveness!® beyond the well known Porter’s nodel.
The idea here is very sinple: business and entrepreneurship as seen
through the nodel PROBB is successfully used to assess performance
vari abl es such as sales and exports. In particular the latter, as a
function of the PROBB nodel, can be a good indicator for
international conpetitiveness. Sinple regressions have shown that it
is possible to predict sales or exports as a function of 1-2 |atent
factors (I TOP) quite accurately. In parallel, Porter’s nodel was al so
checked with sinple regressions, regressing the sane perfornmance
variables with proxies for the five conpetitiveness forces as
outlined by Porter. In brief, Sanidas’s and Porter’s nodels can be
used to predict sales and exports both on a national and
international level, but fromtwo different points of view
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Li st of acronyns

| TOP: i ndependent tools of production Fs: latent wvariables of
factor analysis (=ITOP)

POC. process of contracts PROBB: process of the black box
POM process of novenents MDS: mul ti di mensional scaling
PCS: process of strategies Vs: strategic variables

POWN process of w sdom

° It is also beyond the scope of this paper to conduct a detailed conparison of the
two nodel s.

0 porter’s 5 conpetitive forces are applicable both donestically and internationally
(Porter, 1990, p. 53).
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Appendi x
Tabl e 1: The conplete four processes of the black box (PROBB)
P OW P O S P O M P O C
Process of w sdom Process of Process of movements Process of
strat egi es contracts

Power

Sur vi val

Infrastructure

Superstructure

Ability and nmenory

Initiatives for
action

Movenent rel ations
bet ween the tangible
i nputs

Rul es of the
rel ations between the
tanai bl e inputs

W sdom cost s*

Strategic costs

Ki netic costs

Transaction costs

Purpose*: to decrease Pur pose: to produce Pur pose: to produce Pur pose: to produce
‘negative’ * fewer nistakes | ess wast e* less friction

know edge _ _ _ N

Pot enti al energy Reacti on energy Ki netic energy Friction energy

Experi ence

Strategi es

Ti m ng

Contracts with
enpl oyees*

Tacit know edge Everyday deci si ons* Ki netic Procedures Legal formof the
(e.g. injust-in-tine) firm

Educati on and Pl anni ng Ki netic routines Contracts with

training suppl i er s*

Cul ture and Vi si on Layout Contracts with

aest hetics customers

I nformation and M ssi on Transport Contracts with

data soci ety

Conpet ences and hj ecti ves Teamwor k Legal standards

capabilities*

R&D* At t acks Kinetic coordination | Accounting rules
(har noni zat i on)

Imtation Def ense | npl erent ati on Institutions

I nnovat i ons* I nertias Execution Gover nance

Leader shi p* Moment um Ki netic Trust*
organi zati on*

POWN PGS POM PCC

Techni ques of Ent r epr eneur shi p* Ef fort non-physi cal St andar ds

anal ysi s

Needs* (e.g. for Domi nati on and Ef fort physical * Aut hority

expl oration) Expl oi tati on

Mbti vati on* Initiatives Fati gue Contr ol

Cognitive capacity | Inspiration for | Cooperation (actual Opportuni sm

and attention action ki netic)

Bounded Deci si on meki ng* Work satisfaction as | Supervision rules

rationality: a team

C.._l—\i P VIR BV _ _ _ _

| di osyncrasy For ecasting Ki netic tasks I ncentives

Attitudes and | Uncertainty Er gonomi cs Functi ons

bel i ef s*

Mar ket i ng M st akes Logi stics Aut onony

intelligence*

Sophi stication Polici es Probl em sol vi ng* Negot i ati ons

Soci o- Psychol ogi cal
st at es*

Or gani zati onal
def ensi ve routines*

Mechani sms  of
f eedback*

Docunent ati on
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Explicit know edge

Ri sk

Per f or mance

Omnership rul es

Desi gn of products

Reactions to
fortuitous events

Ad hoc non-routine
novenent s

Informal rules

Operations research
t echni ques

Readi ness and
ener gence*

Qperations research
applications (e.g.
PERT)

Conventi ons

Intuition*,
i mpressi ons
per cepti on*

Interpretation and
j udgnent

Work rationalization
(e.g. scientific
managenent)

Conflict solutions

Or gani zati onal Sense maki ng* Locati on Comuni cati ons

spirit* rul es

and cabpital

| magi nati on* and | nprovi sati ons and Projects St at us

Afflatus Heuri stics*

Unconsci ous* Expect ati ons Transfer Hi er ar chy

I'l'l usi ons* WII Form or structure of

the firm (e.qg. M
form

Concepti on, Equity

i nsights

Subconsci ous and

enot i ons*

Utility versus

virtue*
*For the terms with an asteri sk see Appendi x 2 of Sani das, 2006.
Source: Sani das (2006).
Tabl e 2: The 4 PROBB based on the factor anal ysis

F1 (m nd basis) F2 (getting F3 (exploring F4 (I eading

ready) nmar ket s) coordi nati on)
X10: Inertia state X1: use of formal X7: expectations X11: nonentum
strategies reflecting markets

X19: Readiness to X2: use of formal X8: aggression in X12: cautious style
adversity pl anni ng mar ket s managenent
X22: asses/t before X3: use of formal X9: defending in X13: initiatives far
deci si ons Vi si on mar ket s reachi ng

X26: uncertainty
facing

X4: use of formal
m ssi on

X17: deci sions market
share

X14: reaction
unexpect ed

Y15: thinking capacity

X5: use of forma

X21: aggression re

X15: rationa

obj ecti ves staff deci si ons
Y20: insightful staff X6: use of formal X24: inprovisations X16: driven outside
policies deci di ng squar e

Y22: rational thinking

X18: ad hoc deci si ons
ext ent

X27: taking risks

Y14: information/ data

Y23: attitudes/beliefs

X20: easy deci sions

Y8: experience

Y19: product design

of staff ext ent know edge
Y31: socio-psycho/ al X23: interpreting Y13: educati on/ Y39: imtating other
val ues surroundi ngs training firnms

Y32:
intuition/perceptions

X25: use of forma
forecasts

Y17: marketing
intelligence

Y41: | eadership vision

Y33: soci al
rel ationshi ps

Y7: using quant/e
t echni ques

Y18: transmtted
know edge

Y42: | eadership
notivation

Y34: imagination
constructive

Y21: culture in
rel ati onshi ps

Z1: using teamwork

Y43: unique culture

Y35: enotional state

Z2: resol ve probl enms
as team

Z15: using operations
research

Y44: other firms
imtating you

Y36: self-interest of
staff

Z27: physical efforts
reliance

Z24: feedback
nmechani sns

Y51: outdated
know edge

Y38: distinct
capabilities

Z31: teamwork
sati sfaction

Z33: ergonom cs

Z16: rationalize work

Y40: accunul at ed
know edge

Z37: execution as
expect ed

Z38: performance as
per custoners

Z17: reduce work tinme

Y50: needs in markets

Wb: rigorous

WL: contracts with

Z18: link work stages

contracts/docunents enpl oyee
Z29: fatigue problens WL5: functions W2: contracts with Z19: production
suppliers routines
Z30: automatic WL7: hierarchy WB: contracts with Z20: using

cooperation

structure

cust oners

transportation

Z32: layout problenms

W23: standard | egal
docunent s

W: traditions &
institutions

Z21: novenents
or gan/ on

WL support community

W24: international
st andar ds

WB: supervision rules
docurnent ed

Z22: novenents tasks
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V®: ownership rules WB2: resol ving WLO: informal v fornal Z23: logistics
assi st ance conflict rules
WL1: conventi onal WL2: rules of Z25: non-routine
behavi our conmmuni cati on oper ati ons
WL4: gover nance WL3: firmform Z26: transfers people
appreci ati on af fecting you and equi pnent
WL6: status hindering Z28: physical efforts
noni toring
W22: firmstructure Z34: |ocation of
assi sting activities
W26: aut onony Z35: harnoni zed
enpl oyees activities
WR7: trust your Z36: inplenmentation
enpl oyees prod/n
We8: attitude re W5: rigorous
aut hority accounting rul es
W29: sel fish staff W25: control measures
nenber s
WBO: performance
i ncentives
WB1: negotiating with
man/ t
WB3: equity if crucial
Tot al 33 Total : 22 Total : 24 Total : 30
Figure 1: The map of the PROBB el enents
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West : nore passive; East: nore active
Note: For all MDS Figures Euclidean distance with standard deviations of 1
are used.
M BES 2008 330




El i as Sani das, 318-

Figure 2: The map of the PROBB el enents plus exports

332
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Figure 3: The map of PROBB and sal es
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Note: the RSQis equal to 0.79 and stress = 0.26. Sinmilar results of RSQand stress

obt ai ned for the previous Figures 1 and 2.
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Tabl e: 12 Sal es or exports regressions
F2 F3 F4 V3 \Z! V9

sal es = 0.97 R square = 0. 809
si gni fi cance 0. 000

sal es = 0.38 + 0.61 R square = 0.823
signi fi cance 0.000 0. 000

sal es = 0.8 R square = 0.734
signi ficance 0. 000

sal es = 0.41 + 0. 37 R square = 0.797
signi ficance 0. 000 0. 000
exports = 0.6 R square = 0. 635
si gni fi cance 0. 000
exports = 0.28 + 0.34 R square = 0.651
signi fi cance 0.000 0. 000
exports = 0.41 R square = 0.590
signi ficance 0. 000
exports = 0.2 0.3 R square = 0.613
signi ficance 0. 000 0. 000
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