<]
TUDelft

Delft University of Technology

Does value leverage pay off?

A model for measuring value-leverage capabilities in automotive large-scale systems
integrators

Beelaerts van Blokland, WWA; Santema, SC; Heene, A; de Jong, T.K.; Elferink, NH

DOI
10.1108/51744-2117(2012)0000006009

Publication date
2012

Document Version
Accepted author manuscript

Published in
Research in competence-based management

Citation (APA)

Beelaerts van Blokland, WWA., Santema, SC., Heene, A., de Jong, T. K., & Elferink, NH. (2012). Does
value leverage pay off? A model for measuring value-leverage capabilities in automotive large-scale
systems integrators. In R. Sanchez, & A. Heene (Eds.), Research in competence-based management (pp.
209-235). Emerald Publishing. https://doi.org/10.1108/S1744-2117(2012)0000006009

Important note
To cite this publication, please use the final published version (if applicable).
Please check the document version above.

Copyright
Other than for strictly personal use, it is not permitted to download, forward or distribute the text or part of it, without the consent
of the author(s) and/or copyright holder(s), unless the work is under an open content license such as Creative Commons.

Takedown policy
Please contact us and provide details if you believe this document breaches copyrights.
We will remove access to the work immediately and investigate your claim.


https://doi.org/10.1108/S1744-2117(2012)0000006009
https://doi.org/10.1108/S1744-2117(2012)0000006009

DOESVALUE LEVERAGE PAY OFF?

A model for measuring value leverage capabilit,esdmpete for
automotive large-scale system integrators (LSSI).

W.W.A. Beelaerts van Blokland
Air Transport and Operations
Faculty of Aerospace Engineering
Delft University of Technology
Kluyverweg 1, 2629 HS Delft
The Netherlands
W.W.A.BeelaertsvanBlokland @tudelft.nl

S.C.Santema
Product Innovation Management
Faculty of Industrial Design Engineering
Delft University of Technology
Leeghwaterstraat 15, 2629 BC Delft
The Netherlands

A.Heene
Faculty of Economics and Business Administration —
Department Management, Innovation and Entreprerteprs
Tweekerkenstraat 2, 9000 GENT

T.de Jong
Air Transport and Operations
Faculty of Aerospace Engineering
Delft University of Technology
Kluyverweg 1, 2629 HS Delft
The Netherlands

N.Elferink
Air Transport and Operations
Faculty of Aerospace Engineering
Delft University of Technology
Kluyverweg 1, 2629 HS Delft
The Netherlands

Abstract

Trends in the car and aircraft manufacturing industhowed an evolution in the
configuration and management of the production asgtwFor instance the aerospace
manufacturing industry tended to be a closed systempeting on scale of production and
focussing on maximization own profit. Nowadays #utomotive companies are developing
open systems under influence of globalisation, amutsng and co-creation of value. Doing
this with suppliers causes a shift of value from thcal firm to the supply chain, creating a
value levering position for the so called Largel&&ystem Integrator (LSSI). The leverage
of value on suppliers introduces the value leveregeability of the LSSI company. The
capability of the LSSI to balance continuation, @gwtion and configuration is crucial for
the (long term) profitability and competitive pdsit. To express the value leverage
capabilities the authors propose the variables dwenper Employee (T/E), Research and
Development per Employee (RD/E) and Profit per Exygé (P/E) whose (inter) relationship
determine the capabilities.



Keywords: Value-leverage, capability, competence-based ctitigre Large Scale System
Integrator (LSSI).

Introduction

Sanchez, Heene, and Thomas introduced the foondatf the theory of competence based
competition in 1996. In this competence-based mamegt theory, a company is

characterised as an open system of assets stodkfomus. Containing tangible assets like

production equipment and intangible assets likgabdities and cognitions. The authors
elaborate the dynamic, systematic, cognitive arstiodimensions of competence theory.
Companies can achieve their goals by two inteedlatrinciples of competence dynamics;
competence leveraging and competence building.

This paper aims to create further understandingoofipetence leveraging as proposed by
Sanchez et al. (1996). Competence leveraging i@@eps through which a firm applies its

existing competences and capabilities to curremiear market opportunities in ways that do

not require qualitative changes in the firm's asgmt capabilities. In this way a company

can increase value by leveraging on assets andirceso They also stated that the

strategically significant structural features ofiadustry may be more accurately reflected
by the stocks of knowledge and capabilities heldh®/ companies in an industry than by

their stocks of physical assets (Sanchez et al6)19his line of reasoning suggests that
intangible and firm addressable resources are biegomore important to create value.

Sanchez and Heene (1997) suggested that the coropdiased management theory adds
an essential “supply side” dimension to the industiynamics by recognizing that
companies also compete to acquire inputs of ressuand capabilities for competence
leveraging. Sanchez (2002) framed capabilitiesepeatable patterns of action in use of
assets to create, produce / offer products to &ehaCapabilities arise from the coordinated
activities of groups of people who pool their indival skills in using assets. For some
organisations competences appear to be derivedtfremase of own firm specific resources,
while the competences of other companies are dkrik@m their ability to access and
coordinate resources beyond their own organizdtiomandaries (Heene, Sanchez, 2004).

Industrial companies in the Aerospace and Autoreoindustry show an ability to access
and coordinate resources beyond their focal compaoydaries. They manage to leverage
on firm addressable resources (Beelaerts van Bidk&t al., 2011). These companies are
‘producing’ a part of the total demand value amdetethe remaining value on the supply
chain. Levering value on the supply chain includiek-sharing with suppliers that are
involved in the co-development and co-productiogpdsito and Raffa (2006) defined the
term large-scale systems integrator (LSSI). Thellc®®pany contributes through its own
unique value such as technology development arebration (Petrick, 2007). For the
leverage capability, the LSSI company interactsaa%alue flow processor’ between
demand and supplCreating profitable value requires a balance betwaetomer
needs (demand chain), the focal company uniqueeveduntribution (own chain),
and the suppliers (supply chain). Figure 1 showes plosition in the network
(although simplified). As Sanchez and Heene (13&ady stated, a supply side
analysis of industry competitive dynamics is likétyreveal important dependence
and complementary elements within the competenazadging.
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Figure 1: Simplified Large Scale System Integrator chain (adapted from Petrick, 2007)

Value leverage in the context of this paper isrdfiby the mechanical principle of
moments, as shown in figure 2: “Lever principle”.

Supply Demand
/ Pivot\

Figure 2: Lever principle

Projecting this metaphor on value leverage in supgtworks, it is suggested there is a
balance between what is supplied to the LSSI bylsens and what is delivered to the
demand side of the supply chain. The capabilityanfLSSI to access firm-addressable
resources in the chain defines the leverage thstdesmplished.

Value leverage is here defined as “the ability loé firm to lever on firm-addressable
resources within the supply chain, using its owm{specific resources to complete the
(final) product or services needed by customerthefsupply network”. As a consequence,
the employee and its knowledge base turns out embessential value driver characterizing
for instance the automotive industry, which cancbasidered as high tech or knowledge
concentrated industry. According to Lovell (200he employee represents the value driver
to develop and establish relations to build netwakd exchange knowledge for continuous
value creation. From this reasoning the employeerges as the factor that influences value-
leverage on firm addressable resources by the fiogalln the perspective of this paper, this
effect is called the value leverage capability abenpany.

The aim of this paper is to focus on the empirioaasures, useful in representing
competence leveraging. This research adds to pewesearch by Sanchez and Heene
(2997).

Value leveragein the automotive industry

The car manufacturer market has been evaluateda feonsiderable period under the
umbrella of the International Motor Vehicle Progrand published by the IMVP publication
from 1995:Product development performance in the auto ingudt®90s updatdy Clark,
Ellison, Fujimoto and Hyun (1995). Clark and Elhiset al. (1995) proposed six “project
strategy variables” measuring the participation sofppliers with development of cars
(product level) from the OEM perspective. This sgsh indicated the shift of value from the
car OEM towards the supply chain. It also gavenssible explanation why the USA car
manufacturers faced severe competition form thardege car manufacturers in the nineties
as reported by Womack, Jones, Roos (1990). In fhdilication it was also mentioned that
for instance Toyota de-invested their internal $siepp Nippondenso Aisin Seiki and Toyoda



Gosei, which formed a supply chain for sub systdByscreating a supply chain Toyota was
able to introduce the just in time supplies, reiuncof working capital (stock) and leverage
on co-development and co-production. Toyota becaméntegrator with own production
value of approx. 27% versus the supply chain wato7

Recently, (2010) Magna (Canada) contract manufectmd first tier supplier to GM, was a
potential candidate to take-over (2009) the Opeisain of GM. GM decided afterwards,

when saved by the USA government, not to de-in@gstl. This example shows how the
power of first - tier suppliers has emerged durihg last years. Another example is the
development of a hybrid truck by Paccar — DAF Tru€R007). The DAF supply chain

partners made it possible to reach a time to manfkietur years for the innovative truck. The
power of the supply chain was also demonstrateth Wit restart of the DAF Trucks

company in 1994 after filing for chapter eleven.eThain suppliers were the main
stakeholders to support DAF with the “resurrectidDAF Trucks became a Phoenix, rising
from here ashes.

Value leverage framework

Recent research by Beelaerts van Blokland et @l11(R confirmed that LSSI's in the
aerospace industry were leveraging value on thepleup over time. The indicators
‘turnover per employee’ (T/E), ‘research and depelent per employee’ (RD/E) and ‘profit
per employee’ (P/E) were found to indicate the bdjga of leveraging value on the
suppliers

Research by Sanchez, et al, (1996) motivated tiatstpply side was likely to reveal
important dependencies and complementary elemenmtsng competence leveraging
activities of firms that may not be recognisableotiyh a product market focus only.
Sanchez (2002) referred to employees in the digimibf capabilities as capabilities arise
from the coordinated activities of groups of people pool their individual skills in using

firm addressable and firm fixed assets.

According to Lovell (2007), the employee represetits value driver to develop and
establish relations to build networks and exchadgevledge for continuous value creation
for the customer. Lovell (2007) identified the etigeness of the people/employee in terms
of profit per employee (P/E). In the fourth plac®nmh a competence perspective the
strategically significant structural features ofiadustry may be more accurately reflected
by the stocks of knowledge and capabilities heldh®y firms in an industry than by their
stocks of physical assets. From this reasoningetigloyee emerges as the factor which is a
measure for value-leverage on firm addressablairess.

In order to measure the relationship between ttieators, the framework that is described
in figure 3 is used. The triangle represents tkierteecach of the corners represents the
capabilities to lever a certain aspect in the supptwork. They are given the generic terms
Configuration, Conception and Continuation. Togetie capabilities form the competence
of value leverage. Below the three corners of ¢éverl are described. The corners of the
triangle form the competences of the LSSI.

Continuation
P/E

Large Scale

X System
Configuration Integrator Conception

T/E RD/E




Figure 3: Framework for the competence of value-leverage by LSSI companies

Continuation

The focal OEM company competes on the competenexdbange value outside the own
value chain (Hankansson and Snehota, 1989) andeatecaccess to resources beyond the
focal OEM-company boundary. According to Lovell (Z0, the employee represents the
value driver to develop and establish relationdudd networks and exchange knowledge
for continuous value creation. Lovell (2007) idéet the effectiveness of the employee in
terms of profit per employee (P/Hjhe profit per employee is the indicator for thdigbof

a LSSI to generate market demand for the produaisads. The so called ‘pull-mechanism’
is introduced into the chain to pull co-developmant co-production out of the supplier
systems (towards the LSSI company). The P/E gimesutlook on a company'’s ability for
business continuity. A high P/E reflects that a pany is capable to add more customer
value by leveraging value on the supply networkisTdecures continuity for the coming
time. We call this Continuation.

Conception

Research by Choi (2005) showed the relationshipvdest complexity and supplier
innovation. New products can be developed at lavests through reduced complexity, by
involving suppliers early in the development praceBhe development process should be
organized such that (expected) value is optimikedisks, costs and development time are
minimised. This can be achieved using early supjieolvement (Zsidisin, Smith, 2004).
Because of early supplier involvement a time premiis anticipated (Bossink, 2002,
Odenthal, 2004). Pam (2010) reported that IP-imfensdustries spent almost 13 times
more on R&D expenditure per employee than non-IP-intemsindustries. The R&D
expenses per employee (R&D/E) provide informatibowa the focus on innovation within
an organisation, using the R&D capacity of the sypgtwork (Pam, 2010). We call this
capability “conception”.

Configuration

Turnover per employee (T/E) indicates the capaghbilita company to leverage its resources
on the supply chain. Because of co-production, Tapooduced in the 1960 only 27% of the
total value of the car while Western suppliers (US#l Europe) produced 90% of the value
of the car. This confirms the shift of value fronoybta towards suppliers, supported by
theories on lean manufacturing and supply chainrfltk, Jones, Roos, 1990, Clark and
Ellison, 1995). The effect of re-designing procesgih value added focus is mostly the
reduction of own manufacturing activities (ArnoR00). Murman (2002) confirms the shift

of value to the supply network for the aerospadeoligh co-production the LSSI reduces
cost and increase value-add by elimination of wdgt®mack, 1996). Choi (2005) has

confirmed that supply chain complexity is positiveklated to the total transaction costs
(Williamson, 1989), implying that if the complexityecreases the transaction costs will
decrease as well. The capability to share developened operation processes reflects how
well the value network is configured. Turnover pamployee is used to measure the
configuration of the supply chain (Beelaerts vaokiind et al., 2010). In the research of the
Delft Centre for Aviation this capability is call&bnfiguration.

Resear ch question and method

It seems large scale system integrators are balanbe value potential of the total chain
(through selling the end products) and the co-agraknt and co-production of the products
such as aircrafts and casshe role of the LSSI. The main research questicthis paper
is:



Are Large Scale System Integrators in the autoradtigiustry making use of their
competence to leverage value on the supply chain?

This research question leads to following sub mefequestions:
1. Can empirically be demonstrated that the veemBVE, RD/E and P/E (Beelaerts van
Blokland et al., 2011) express value-leverage fomotive integrators?

Sub 1-a: Are the proposed variables applicablafidtomotive integrators?
Sub 1-b: Are the proposed variables related, gjindime?
Sub 1-c: Can automotive integrators be comparedhbire leverage capabilities?

2. Can Large Scale Automotive System Integrateradsessed on their value leverage
competence to know the benefit?

This paper reports on comparative research andidwh the work of Beelaerts van

Blokland et al., (2011). Based on literature resledne above described variables (figure 3)
were proposed and it was showed that these wetieapp to the aerospace industry. In this
study the authors focus on the automotive LSSIstrguin order to make the conclusion

more generic. A time study was performed to analyisether the variables showed an ‘over
time’ effect, indicating that the LSSI is leveragion its supply chain. Furthermore, an in-
depth analysis in the automotive industry is penied to learn about the value leverage of
these LSSI's (and compare the findings with Beédagan Blokland et al., (2011). The

authors propose the following steps to researchevd¢verage in the automotive LSSI

industry:

First step was to research the sample (see talite ayitomotive LSSIs. The sample consists
of 30 companies (N=30) and consists of US, Europaad Asian motor vehicle
manufacturers (OICA, 2008), including the worldsadtor and earth moving vehicle
manufacturers, John Deere and Caterpillar. Compadlike Brillance Automobile, GAZ,
TATA, BYD Auto and Suzuki are left out of this reseh as it was not possible to found
sufficient data from the public domain.

Automotive Industry
LSSI Company Region
1.Caterpillar (1997-2008)
2.Chrysler (1999-2008)
3.Ford (2002-2008)
4.GM (2001-2008) North America
5.John Deere (1996-2008)
6.Navistar (1996-2008)
7.PACCAR (2000-2008)
8.Audi (1996-2008)
9.BMW (2000-2008)
10.Daimler (1996-2008)
11.Fiat (1996-2008)
12.MAN (1996-2008)
13.Porsche (2003-2008)

14.PSA (Citroen-Peugeot)
(2004-2008)
15.Renault (2002-2008)

16.Scania (1996-2008)
17.Skoda (1996-2008)
18.Volvo (1996-2008)

Europe




19.VW (1998-2008)
20.Daihatsu (1996-2008)
21.Fuji HI (1996-2008)
22.Hino (2000-2008)
23.Honda (1996-2008)
24.Isuzu (2004-2008) Japan
25.Mazda (1996-2008)
26.Mitsubishi (2000-2008)
27.Nissan (1996-2008)
28.Toyota (1999-2008)

29.Ashok Leyland (1996-
2008) India
30.Great Wall (2002-2008) China

Table 1: The Study Sample

The second step was to find the relevant finarmm company data. We collected those
from the annual reports of these companies sparajpgyiod of twelve years, from 1996 to

2008 (N=13). For each year and per company thabias (P/E), (RD/E) and (T/E) and the

relations (see figure 3) were calculated. Subsdtyefior each year, the mean for each
variable was calculated for the automotive industitye variables are normalized based on
the number of employees per company. The unit cdswme is that of the United States
Dollars (US$) per employee. Financial figures ia tompany’s annual reports not listed in
US$ were converted using the US$ conversion rateeatnd of each respective year.

The third step was to statistically analyse thdéectdéd data by means of a linear regression
model for each time series. This analysis answabsresearch question 1-a. In order to
assess the validity of this study, the statistigghificance of the identified linear trends has
been tested through a two-tailed test at a levdigrificance of 0.01 (Field, 2009). The
trends showed a correlation coefficient (R) gretitan the critical value (tables 2 and 3) and
are statistically significant.

Significance
Industry N (company) df = N-2 Level Critical Value

Automotive 30 28 0.01 0.4790

Table 2: Industries Critical Value

Significance
Industry N (year) df = N-2 Level Critical Value
Automotive 13 11 0.01 0.7350

Table 3: Historical Correlation of Critical Values

In the fourth step we looked for effects over timeswering research question 1-b. We took
the relations between the variables (figure 4,58697 added time and analysed the effects.
The slope of the trend lines given by the regressiodel indicates the increase or decrease
of the relation over the measured period. In th#h fstep we analysed the automotive

industry in depth (figure 10,11,12), using the samalysis as Beelaerts van Blokland et al.

(2011) used for the aerospace industry. This aisadyswers sub research question 1-c.

The sixth step showed the value leverage performassessment of car companies based
upon the value leverage correlation analysis. Tageccomposed by 18 car companies



leaving out the truck companies. The research gariwvers the period 1996-2008 up to the
financial crises which emerged in 2009. This pei®dhosen to measure if value leverage
effects have predictive qualities regarding theetfies of it in relation with the economic
crises of 2009, which hit the car industry worlddei The value leverage correlation value
determines the position in the ranking. Car comgmatoring high are able to use their value
leverage competence to balance the value systder loeimpared to car companies scoring
low on value leverage competence. By putting tim&irg in the perspective of the crises in
the economy world-wide it can be reasoned if védwerage pays off. The seventh step was
to conclude and answer the research question.

This paper is structured according the steps,i@tb by implications and limitations of the
study.

Analysis of automotive L SSIs
In this section we report on the analysis of theghvariables, described above.

Profit per employee

The trend line shows statistical significance anfbund to be positive (see Table 4, figure
4). As such, the automotive industry is increasiafyle-leverage with respect to the value
driver ‘continuation”. The slope of the trend line of the automotiveustdy shows a
positive rate of increase. Reason for this cando@d in the increase of product variation

with development of high end luxury cars and depelent of the leasing market, which
stimulated the use of cars.

Industry r? r Significant Slope
Automotive 0.6447 0.8029 Yes 3049.1
Table 4: Industry’s Statistical Significance for P/E
Automotive Profit per Employee [$]
300.000 ¥ =3049,IX - 6E¥U6
R?=0,6447
250.000
200.000
150.000
® o
100.000 *
50.000
(50.000) e © A
(100.000)
(150.000)
1994 1996 1998 2000 2002 2004 2006 2008 2010
Year




Figure 4: The P/E for the Automotive Industry

R&D per employee

The variable RD/E shows to be statistical significable 5, figure 5). The slope of the
trend line shows a positive rate of increase suggeshe value leverage regarding R&D
have increased. This can be explained by the iserefco-development with suppliers to
develop sub systems for cars and shorter desidasfar cars. Toyota, started in the sixties
with a design cycle of four years, whilst car comipa in the USA and Europe had a design
cycle of 9 years. Time to market of new modelsriscial to stay in competition (Clark,
Ellison (1995).

2

Industry r r Significant Slope

Automotive 0.6755 0.8219 Yes 797.43

Table 5: Industry’s Statistical Significance for R&D/E

Automotive Research and Development per
Employee [$]

120.000 vy =797,43x - 2E+06

R? = 0,6755 ®
100.000

[ ]
80.000
60.000
[ )
40.000 .
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L] [ ) ° [
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Figure 5: The R&D/E for the Automotive Industry

Turnover per Employee
The automotive industry trend shows statisticahigicance and is found to be positive (see
table 6, figure 6). The industry is becoming mareeraged with respect to the value driver
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‘configuration’. An explanation for this trend can be reasoneaduth the adoption of lean

manufacturing and supply chain involvement starimghe early 1990s. Development of
supply chains and rationalizing the supply chairie = “tier” approach effectuates in an
increase of the turnover per employee.

Industry r? r Significant Slope

Automotive 0.8550 0.9247 Yes 21191

Table 6: Industry’s Statistical Significance for T/E

Automotive Turnover per Employee [$]

1.200.000
y =21191x - 4E+07
R? = 0,855
1.000.000 ®
°
°
800.000 ®
® )
° ® °

600.000 e °
./
400.000

200.000

1994 1996 1998 2000 2002 2004 2006 2008 2010

Year

Figure 6: The T/E for the Automotive Industry

Sub conclusion (1-a)

The variables P/E, RD/E and T/E are applicabl&écatutomotive industry and statistically
significant, which makes it possible to compare pames on their value-leverage
capabilities, competence and performance, usirgethariables.

Now the question rises how the relations betweeiali@s evolve over time. The time
effects on the relations P/E-T/E, T/E-RD/E and RIE/E, are shown in the next section.

Value-leveragereationsover time
The statistical analysis of the historical corrielatof the value-leverage performance
indices has resulted for all three relations itrarg historical correlation with respect to the
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statistical significance interval chosen, togethith a positive trend for the automotive
industry, for T/E versus P/E and P/E versus RDVEe relevant statistical data are shown in
tables (table 7, 8, 9) as well as in graphs (figutes, 9).

Relation between T/E and P/E (table 7 and figure 7)

The TE-PE analysis shows the relation betweemitrease of leverage on the supply chain
on one side and the benefit of it on the other Bidgure 7. It seems value leverage on the
supply chain expressed by the T/E increases thrtoge. The benefit of value leverage is
expressed by the P/E. A possible explanation isdtiection of complexity of the supply
chain by implementing the tier supply structure.

Industry r? r Significant Slope

Automotive 0.7282 0.8533 Yes 5.51

Table 7: Industry’s Statistical Significance over time for T/E versus P/E

Automotive

600.000

y = 5,5100x + 286018
R2 = 0,8339 / 2008
550.000
2006 2007
500.000
%00/
450.000
¥
400.000

8

1999

Turnover per Employee [$]

350.000 -

300.000

- 10.000 20.000 30.000 40.000 50.000 60.000

Profit per Employee [$]

Figure 7: T/E versus P/E over time

Reason for the extreme high value-leverage P/Eif/Ehe year 2007 and 2008 can be
explained by the performance of Porsche regardiegcapability of configuration. This is
supported by figures 10 and 12. Strong growthhin graph may be caused by Porsche,
which launched new models of the highly successfoldel Cayenne that time. The
production of this model was outsourced to the Vkdpction line in Bratislava (Czech
Republic) and built on the same production linettess VW Touareg. Porsche benefited
largely from low production cost, however the nunsbeere far lower and the sales price



much higher compared to the production numberbeMW Touareg. Not only the Porsche
Cayenne was outsourced, the Porsche Boxer is lgnireduced by Velmet in Finland
(Arnold, 2000).

Relation between T/E and RD/E (table 8 and figure 8)
Regarding the T/E-RD/E analysis it is of intereshotice that the correlation is strong. The

automotive companies are presented in figure 8. TTBeanges from US$ 320.000 to
US$ 600.000.

Industry r? r Significant Slope

Automotive 0.9055 0.9516 Yes 22.631

Table 8: Industry’s Statistical Significance over time for T/E versus RD/E

Automotive
600.000
y = 22,631x + 50092
R2=0,9179 /. 2008

__ 550.000
5 Mom
(]
(]
&)
£ 500.000 2004
S
i
& 450.000 05
: ?7
>
o
ey
> 400.000

350.000

300.000 . ‘

10.000 15.000 20.000 25.000
Research & Development per Employee [$]

Figure 8: T/E versus RD/E over time
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Relation between P/E and RD/E ( table 9 and figure 9)

The P/E-RD/E analysis shows an interesting devedopnThe trend for the automotive
industry shows a steep increase of value-leverag®/B-RD/E. The automotive companies
are ranging from P/E= US$ 8.000 to US $55.000.

Industry r2 r Significant Slope

Automotive 0.8760 0.9359 Yes 3.8

Table 9: Industry’s Statistical Significance over time for P/E versus RD/E

Automotive
60.000 y = 3,802x - 37897 s
R2 = 0,9436

50.000 ’W
&
 40.000
>
IS
o
£ 30.000
L
o
£ 20.000
S
% 10.000

10.000 15.000 20.000 25.000

Research & Development per Employee [$]

Figure 9: P/E versus RD/E over time

Sub conclusion (1-b)

The statistical analysis of the historical corrielatof relations between the variables has
shown for all three relations a strong correlatigth respect to the statistical significance
interval chosen. The automotive industry, show sitpe trend regarding the capabilities
continuation, conception and configuration.

Valueleverageindicators per company
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The analysis is continued on automotive LSSI (iftlial company) level showing the value
leverage regarding P/E, RD/E and T/E over time 618308). In figures 10, 11 and 12 the
results for the specific automotive LSSI are aggted in graphs.

Continuation

From a continuation perspective expressed by thferpeance on P/E (figure 10) it is
observed that Japanese car companies such as Nisgata and Honda are able to benefit
more from value leverage in comparison with USArmoanufacturers. European car
companies, such as Audi, BMW and Porsche seens ablie to benefit from value
leverage suggesting these companies are abledndeavalue leverage through time while
staying profitable. The low performance of GM, Faral Chrysler indicate that the
companies were vulnerable regarding continuation.

Automotive Companies' Profit per Employee [$]

250.000

200.000

150.000

100.000

50.000 , . ] -
Ji,*.'l' | ='=f='. !I‘{ 'i' 'Ili' 4
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Isuzu
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Figure 10: Automotive LSSIs performance on P/E

Conception
From a conception perspective expressed by thenpeaihce on R&D/E (figure 11) the

same effects as in figure 10 are observed, althth®kxact positions are somewhat
different. Audi, BMW, Ford, Porsche and Toyota tire outperformers.
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Figure 11: Automotive LSSIs performance on RD/E

Configuration
From a configuration perspective we see that tigh&i rank around US$ 600.000 and the

‘lows’ around US$ 350.000. Also in the configuratiperspective, Porsche has a wide
spread as can be seen in the length of the line.

Automotive Companies' Turnover per Employee [$]
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Figure 12: Automotive LSSIs performance on T/E




Sub question 1-c: The analysis shows that is plessitcompare automotive integrators on
an individual basis regarding their value leveregpabilities, competence and performance.

Sub question 1

By answering sub research questions 1-a, 1-b andtls empirically demonstrated that the
variables P/E, RD/E and T/E express value levefagdarge scale automotive system
integrators, which makes it possible to compare pames on their value-leverage
capabilities, competence and performance. The blagaand their relationship form the
value-leverage model for automotive LSSIs. The timlahip between the capabilities
continuation, conception and configuration, is pesifor the automotive LSSI industry.
The analysis of the data shows the statisticalifiéignce of the capabilities continuation,
conception and configuration. Based on figure % tklationship between the three
capabilities is shown in figure 13.

Continuation
P/E

R=0.85 R=0.93

Configuration Conception

Figure 13: Value-leverage for the automotive industry

Case of the car industry; assessment of value leverage performance
The second research question is answered by tlessassnt of car companies on value

leverage performance. The value leverage modetapgsed for the assessment of value
leverage performance by the car companies to kidhese companies benefit from lin
total 18 car companies are selected from the @igiample (table 1), which focus
on car production, leaving out the sub group trudkactor and earth moving
vehicles. The value leverage capability of thegecoapanies is measured over the
period 1996-2008 (table 10). In order to assessviielity of this assessment by
ranking, the statistical significance level of 0.(Held, 2009) through a two-tailed
test is applied. The average of correlation va(#d4.) regarding the value leverage
capabilities continuation, conception and configjorg expressed by the variables
P/E, RD/E and T/E, is used for ranking the car canmgs.

It is interesting to see that companies are peilfagrdifferently on the competence
of value leverage. The Average Value Leverage ef ttftal automotive car sub
group is AVG=0.9136. Car companies scoring belogvdritical value 0.479 (table
2) are less able to deploy their competence tordeee value. This group is
composed by; Great Wall, PSA, Fiat, Renault and/€lér.

From this value leverage perspective it seems Aumypta, Porsche and Mazda are the best
scoring companies and above the Average Value dgee(AVG) of the group. These
companies are well able to benefit from the compen value leverage.
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Company AVL

Audi 0,9435
Toyota 0,9296
Porsche 0,9273
Mazda 0,9271
AVG 0,9136
Skoda 0,8842
Honda 0,8649
Nissan 0,8345
Ford 0,8070
Volkswagen 0,7867
Daihatsu 0,7029
GM 0,6726
BMW 0,6462
Mitsubishi 0,6204
Great Wall 0,4870
PSA 0,4782
Fiat 0,4094
Renault 0,3989
Chrysler 0,3766

Table 10 : Assessment on value leverage performance of car companies

The group with VW and Ford still fit within the tidal value of 0.4790, however they score
below the average value leverage of the group.

Companies scoring below the critical value 0.47®€hsas Chrysler, Fiat and the French car
companies were not able to deploy their competemcealue leverage and were out of
balance. These car companies were vulnerable $opdiinuity before the economic crises
of 2009. The merger between Chrysler and Fiat t02€an be reasoned from the outcome
of this analysis. The French car makers were séyethe French government. From the
USA car companies Ford scored higher on the capatwl deploy value leverage (0.8070)

in comparison with GM. GM scored lower (0.6726) dwad to face bankruptcy.

This assessment on Average Value Leverage valumsgssthe competence of automotive
car companies to balance value leverage resulting fthe capabilities continuation,
conception and configuration to leverage on denaarttisupply.

Sub conclusion (2)

By expressing the capabilities of value leveraga; cSSI's can be assessed on the
competence of value leverage to compete, by usi@gaorrelation values. Companies with

strong correlation seems to be able to balancedpabilities continuation, conception and
configuration and generate a stable value flow ghotime to compete with. For some

companies such as Audi, Toyota, Porsche and Mdzoays off. Companies with a weak

correlation are less in balance regarding the vdkwerage capabilities and weaker

regarding competition. Fiat and Chrysler merge#&dmo.
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Overall conclusion
The main research question wAse Large Scale System Integrators in the autoraotiv
industry making use of their competence to leveradge on the supply chain?

The answer to this question is positive, howevenesof the car companies benefit more
from value leverage than others. Based on thetsestibur empirically based research the
authors have shown that the capabilities, whicheweund in the study of Beelaerts van
Blokland et al. (2011) have broader applicationntithe Aerospace industry only. The
authors studied the automotive industry and founad value leverage performance can be
assessed for the automotive industry. The preilgirmodel in figure 3 is validated by
empirical research towards automotive companies.

Therefore, our overall conclusion is that compamease automotive industry can develop a
capability to leverage value on the supply chaising the value leverage model can help
them to develop the value leverage capability topete on. The capabilities can be
measured by the correlation coefficients to asdessar companies on their value leverage
capabilities, competence and performance.

Implicationsfor theory, research and managerial practice

Theory

This research builds on the work of Sanchez, Hemm Thomas (1996) and adds the
measurement of the dynamics between firm addressatdl firm specific resources by
adding the value-leverage capability perspectivee @€mployee emerges as a basis for the
metrics to compare automotive LSSI companies oir ttepability to lever value on the
supply chain. This adds new perspective on therigon Competence Based Competition.

Research

Current metrics such as cash-flow are probablyerptessing what actually happens inside
the LSSI companies. Investments in production nmeshiare more and more replaced by
investments in technology, which is more knowleftgrissed (intangible). Further research
is necessary to compare the classic financial ozetmd the new value-leverage variables.
Further development of a benchmark tool to assassrentive (and other) LSSI
companies on their value-leverage capability isrtéxt stepThis research is from an
automotive LSSI perspective, it is of interest teeasure with these variables the
performance of first and second tier suppliers &l,vio know how these companies
perform on the capability to leverage value.

Managerial practice

With the new model, the value leverage capabilibesSSIs, continuation, conception and
configuration can be a new perspective on how toaga leverage on firm addressable
resources by Large Scale System Integrators. Hnmbles also help management of
LSSI's to improve their value leverage on the sypphain and thus improve the

profitability and continuation of their own compaagd competitive advantage.

Limitations of the study
The study is in its basics empirical. Researchadstb come up with solutions for available
data and the limitations of an industry with onlynaited number of companies. The
following limitations are to be mentioned:

- Available data.

- Automotive industry.

Available data
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However, the data cover the period 1996-2008, tita deries of some automotive LSSI
companies cover only a part of the period and figelder completion (references). For five

automotive LSSIs it was not possible to obtain cletep data sets. This should be

investigated by further research. The authors heedpinion that the influence on the

outcome of this research is negligible. The reseased secondary data, which does not
allow to refer to specific products to have furthexplanation for differences in value

leverage by the OEM and LSSI companies. As thentiea were in different currencies,

translations into dollars had to be made. The asthmade a sensitivity analysis on

currencies and exchange rates (within the yeaemdrting) and found no differences in the
conclusions. Furthermore, researchers did flexybitinalysis and found no different

conclusion with small variations in the input. Largrrors are not foreseen, but could
influence the outcomes

Automotive industry

This research is focussing on the automotive ingustbsequent on previous research on
aerospace LSSI companies. This is a ‘one industension of the research, which could
be strengthened through research in more induslikeshealth care and construction

industry. Results from these other industries gharrich the benchmark and also the
learning perspective for the industry. Follow upa@&rch in other industries is anticipated.

References

Arnold, U. (2000) New dimensions of outsangc a combination of transaction cost economicd an
the core competencies concept. European Jourdarochasing & Supply Management 6 (23-
29), Elsevier Science Ltd.

Beelaerts van Blokland, WWA, Santema, SC & CurlRr{(2010). Lean supply chain management in
aerospace. In R Blockley & W Shyy (Eds.), Encycliipeof Aerospace Engineering (pp.
3855-3865). Chichester: Wiley.

Beelaerts van Blokland, W.W.A., Fikski, M.A., Amoa, S.0.B., Santema, S. C. ,.vaifh8ilt, G-J,
Maaskant, L. International Journal of Operationsd@ction and Management (July 2011)
accepted for publication

Bossink, B.A.G. (2002), The Development of Co-Inatian Strategies: Stages and Interaction Patterns
in Interfirm Innovation, R&D Management, 32, 4, 31.1-320

Choi T. Y., D. R. Krause, (2005).The supply base ié;mcomplexity: Implications for transaction cqst
risks, responsiveness, and innovation. Journal©pérations Management 24 (637-652),
Elsevier B.V.

Clark, K.B, Ellison, D.J. [et al.] (1995), Produdévelopment value leverages in the auto industry:
1990s update. IMVP Annual Sponsors Meeting, Toronto

Esposito, E. & Raffa, L. (2006). Evolution of thagly Chain in the Aircraft Industry. Proceedinds o
the Ipsera Conference 2006.

Field, A. (2009). Discovering statistics using SPE&don: Sage Publications Ltd.

Hakansson, H., Snehota, I. (1989), “No Businesanisisland: The Network Concepts of Business
Strategy”, Scandinavian Journal of Management,4/Nb 3, pp. 187-260.

Heene, A., Sanchez, R. (2004), "The new strategihagement: Organization, competition, and
competence", Wiley, Chichester.

Lovell, B.L,. (2007), “The new metrics of corporagterformance: Profit per employee”, The McKinsey
Quarterly, No 1, pp 57-65.

Murman, E., Allen, T., Bozdogan, K., Cutcher-Gerdaéd, J., McManus, H., Nightingale, D.,
Rebentisch, E., Shields, T., Stahl, F., Walton, Warmkessel, J., Weiss, S., Widnall, S.
(2002), Lean Enterprise Value: Insights from MITean Aerospace Initiative, Palgrave,
London.

OICA, (2008), World motor vehicle production. World ranking of modacturers, year 2007,
International Organization of Motor Vehicle Mdacturers, Paris, 2008.



20

Odenthal, S., Tovstiga, G., Tambe, H., Van Oend2604), Co-Innovation: capturing the innovation
premium growth, Prism Magazine, Arthur D. Littlgy.pt1-55

Pam, N.D. (2010), The impact of innovation and tbk& of intellectual property rights on U.S.
productivity, competitiveness, jobs, wages and esp®DP consulting Washington, USA

Petrick, 1.J. (2007), Tipping the balance of povibe case of Large Scale Systems Integrators ad th
supply chains. International Journal of Foresigid énnovation Policy, Vol. 3 (3), pp. 240-
255

Sanchez, Heene, and Thomas 1997. Reinventing gitrateanagement: New theory and practice for
competence-based competition. European Managenoemtal : Volume 15, Issue 3, June
1997, Pages 303-317

Sanchez, R. (2002), Understanding competence-basethgement: identifying and managing five
models of competence; Journal of Business Resedadtine 57, Issue 5, pp.745-755.

Williamson, O. E., Operationalizing the New Institunal Economics: The Transaciton Cost
Economics Perspective. Walter A. Haas School ofiliss Working Paper. University of
California, Berkeley. 1989.

Womack, J.P., Jones, D.T., Roos, D., 1990. The Macthat changed the World: the story of lean
production. Harper-Collins Publishers, New York.

Womack, J.P. (1996), Lean Thinking, banish wast eneate wealth in your corporation, Simon &
Schuster, New York, NY

Zsidisin, G.A., Smith, M.A. (2004), Early Suppligrvolvement as a tool for reducing Supply Risk,
Appeared in Brindley, C . (2004), Supply Chain Riakhgate Publishing, Hampsire.

Automotive data
1.Caterpillar (1997-2008)

2.Chrysler (1999-2008)

3.Ford (2002-2008)

4.GM (2001-2008)

5.John Deere (1996-2008)

6.Navistar (1996-2008)

7.PACCAR (2000-2008)

8.Audi (1996-2008)

9.BMW (2000-2008)

10.Daimler (1996-2008)

11.Fiat (1996-2008)

12.MAN (1996-2008)

13.Porsche (2003-2008)

14.PSA (Citroen-Peugeot) (2004-2008)

15.Renault (2002-2008)

16.Scania (1996-2008)

17.Skoda (1996-2008)

18.Volvo (1996-2008)

19.VW (1998-2008)

20.Daihatsu (1996-2008)

21.FHI (1996-2008)

22.Hino (2000-2008)

23.Honda (1996-2008)

24.Isuzu (2004-2008)

25.Mazda (1996-2008)

26.Mitsubishi (2000-2008)

27.Nissan (1996-2008)

28.Toyota (1999-2008)

29.Ashok Leyland (1996-2008)

30.Great Wall (2002-2008)
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