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Abstract

Intrapreneurship means entrepreneurship within xstieg organization. Currently, researchers ask dn
analysis of intrapreneurship in different indugri@his paper analyzes intrapreneurship in the t@arPlant
Engineering and Construction Industry”. The analysiss and modifies Antoncic and Hisrich’s intrapuaship
model. The findings are based on mail survey dathstiow how organizational and environmental vaesbl
interact with intrapreneurship and how intrapreshigr influences firm performance.

1 Introduction

Researchers use different terms for intraprenquréike corporate entrepreneurship, corporate véargur
internal entrepreneurship, and intrapreneuring €Bea-Ernst 2003, p. 24). Nevertheless, they a#irréd the
idea of entrepreneurship within an existing orgamin, which goes back to Pinchot (1985). In otverds:
intrapreneurship is a management approach, whagires all employees to develop and realize theas.

Currently, researchers ask for an analysis of im&aeurship in different industries (e. g. Draelgerst 2003, p.
297; Lackner 2002, p. 280). Accordingly, this papealyzes intrapreneurship in the “German Plant Eeging
and Construction Industry" (GPECI). But what is tBEPCI? The GPECI includes companies such as ABB
Lummus Global GmbH, MAN Ferrostaal IndustrieanlagémbH, SIEMENS AG Power Generation, and
ThyssenKrupp Fordertechnik GmbH (VDMA 2006, p. Mhe products in this industry are capital-intensive,
made-to-order, and have a long time horizon (BaukH®97, p. 431). These can be for example povesrtsl
metallurgical plants, or even technologies to calerentire paper production process. Typicallsifess in the
GPECI can be subdivided into four stages (llgen 200147). The first stage deals with marketingessand is
called “pre-offer”. During the second stage, whigmamed “acquisition”, an offer is prepared anbnsiited to

a bid invitation. In case that the offer succeedsoader is acquired. The third stage is referredaso
“construction”. Now the product is engineered andstructed. The last stage is called “after-sades! includes
services like inspections or guaranteeing.

The company Buehler states in its annual report 2(®édhler AG 2005, p. 29): “Furthermore, (...)
entrepreneurial thinking and behavior of employaes to be promoted.” In addition, there are thresanm
reasons for analyzing intrapreneurship in the GPE(Est of all, the GPECI is one of Germany’s keglustries.

Its world market share amounts to 20%, its inconomders add up to $ 20 bn annually, and it emphdysut
53,000 highly qualified people (VDMA 2006, p. IV3econdly, the GPECI has to face an increasinglgtteu
global competition (Gleich et al. 2005, pp. 5, 14). In this respect, intrapreneurship is an appgal
management approach, as its positive effects covation and firm performance have been proved versed
empirical studies (Antoncic and Hisrich 2004, p958iarcus and Zimmerer 2003, p. 16; Zahra 1995, p. 55
Zahra 1993, p. 332). The third reason refers tanligg€2001, p. 70) conclusion that management hasnsider
the specific conditions of an industry. This is@splly true in the GPECI as it has unique charasttes, such

as complex, customized products, long construcfioocesses, integration of many subcontractors, and
international customers (Gleich et al. 2005, pf2Y-

2 Theor etical model

The main measure of intrapreneurship is the "ingapurship model”, which was developed by Antonacid a
Hisrich in 2001 and revised in 2004. In this measuorporate entrepreneurship (or intrapreneurstsip)
influenced by environmental and organizational afaslgs. Intrapreneurship itself is seen as an iraport
predictor of firm performance. Additionally, Antaocand Hisrich analyze interaction and mediatiobween
environmental (organizational) variables, corportepreneurship and firm performance (see figre

! This paper is dedicated to my academic teachef@$dor Dr. Ronald Gleich (European Business Scl@esdtrich-Winkel, Germany) and
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Figure 1: Intrapreneurship model. (Antoncic andridis2004, p. 534)

The intrapreneurship model (Antoncic and Hisrich ZOBntoncic and Hisrich 2004) is the basis for the
following analysis. However, some parts of it aredified. First of all, the organizational variable® adapted
to the findings of Draeger-Ernst (2003). She hiditbgthat an integrative view of intrapreneurshigssential.
More precisely, she demands that strategy, culttinecture and human resource management (HRM) thave
considered (Draeger-Ernst 2003, p. 52). Secondéyyvthriable “orders” is included in the model, whishan
important and typical performance indicator in tBPECI (VDMA 2006, pp. lll, IV, 11). Furthermore,ish
paper is mainly interested in the direct relatiopstbetween environmental variables, organizatieaaiables
and intrapreneurship as well as the direct relatign between intrapreneurship and performance.r&igu
illustrates the modified intrapreneurship model ahdws which relationships are expected in the GPE@se
relationships as well as the individual variablesdiscussed below.

Environmental Variables
* Dynamism .
* Technological Opportunities (+)
* Industry Growth

« Demand for New Products Intrapreneurship Performance
* New Business Venturing e * Growth
« Innovativeness * Profitability
* Self'renewal * New Wealth
Organizational Variables * Proactiveness * Orders
* Strategy
* Culture |
+
* Structure Ce

* Human Resource Management

1 = expected relationships in the German Plant Engineering and Construction Industry

Figure 2: Modified intrapreneurship model and expécrelationships in the German Plant Engineeringy an
Construction Industry.

Environmental variables include dynamism, techn@algopportunities, industry growth, and demandrfew
products. Dynamism refers to instability and combins changes in a company’s markets (Zahra 19963).
A technological opportunity means that demand carkated on basis of a new or existing techno{@gjra
1993, p. 322). Industry growth reflects the incileg®r decreasing demand for products in an ingiysioenda,
p. 323). Demand for new products represents theettive value of developing new products (ebepd®23).
— In both of their studies Antoncic and Hisrich btipesize a positive relationship between the four
environmental variables and intrapreneurship (Acimand Hisrich 2004, pp. 525, 534; Antoncic andri¢h
2001, pp. 504, 505). It is expected that the sagtationship exists in the GPECI. It is also expedieat
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dynamism, technological opportunities, and demanaéw products are high, but that industry groistlow in
the GPECF.

Organizational variables include strategy, cultgtajcture, and HRM (Draeger-Ernst 2003, pp. 113-Rlsso
and Stiller 20064 Russo and Stiller 2008b A strategy describes how a company wants toeaehits
objectives (Picot 1981, p. 529). Culture standsvidues, norms, as well as ways of thinking anthgctvhich
have been learned and accepted by the people ampany (Bleicher 1988, p. 2132). Structure meams th
structural organization of a company as well aspitscesses. HRM refers to recruiting, leadershipg] a
compensation (Draeger-Ernst 2003, p. 190). — Sewsithiors have discussed in-depth how an intrapreateu
strategy, culture, structure, and HRM should loék Ke. g. Schaper and Volery 2004, pp. 364-384eDer-
Ernst 2003 pp. 117-243; Hisrich and Peters 2002,4pgpb1; Pinchot and Pellman 1999, pp. 25-44, 87-144
Bitzer 1991, pp. 19-44). Thus, if organizationali@hales are shaped adequately, they have a positpact on
intrapreneurship.

Intrapreneurship variables include new businesswigny, innovativeness, self-renewal, and proaciss. New
business venturing “refers to pursuing and enteriagy businesses related to the firm's current prtdor
markets* (Antoncic and Hisrich 2001, p. 495). Inativeness ranges from new products and servicegwo
technologies and processes. Self-renewal standsefoganization and strategy reformulation. Preackess
means top management orientation, which pursueaneed competitiveness (ebenda, p. 495). — Previous
research findings support a positive relationst@pwieen intrapreneurship and firm performance (Acitoand
Hisrich 2004, p. 539; Marcus and Zimmerer 2003,6.Zahra 1995, p. 55; Zahra 1993, p. 332). It is etque
that this is also true in the GPECI.

Performance variables include growth, profitabjlinew wealth, and orders. Growth refers to absodutée
relative growth. Absolute growth means growth inmfber of employees and in total sales. Relative trow
means growth in market share in comparison to ctittqe(Antoncic and Hisrich 2001, p. 496). Prokiéty is
also measured absolutely and relatively. Absolutditability refers to return on sales, return ossets, and
return on equity. Relative profitability compardsetcompany’s profitability with the profitability foits
competitors (ebenda, p. 512). New wealth is defiagdthe creation of new available funds® (ebenef18).
Finally, the variable “orders” refers to “incomingders” and to “orders in hand”.

3 Empirical study

The empirical study was conducted in cooperatioh Wit “Large Industrial Plant Makers Group”. Thi®gp
belongs to the German Engineering Foundatiamd represents the GPECI. Questionnaires weretsehe
entire population of the GPECI. Thus, each of th&€€&Os received a questionnaire.

The questionnaire was quantitative. Mostly five-pdikert scales were used. The items came fromerbfit
sources. ltems for environmental, intrapreneurship, performance variabfesere derived from Antoncic and
Hisrich’s work (Antoncic and Hisrich 2004, pp. 5332; Antoncic and Hisrich 2001, pp. 509-511). Iteims
organizational variables were derived from Dradgerst's dissertation (2003, pp. 135, 136, 140, A1Q-
Al4), Hitt et al. (1982, p. 272), Pinchot and Palin(1999, pp. 25-42), and Zahra (1991, p. 284)etiessary,
translation and back-translation was used to gaémnfan items. The questionnaire was discussed with
researchers and pre-tested on two companies inG®PECI. Only some minor changes in wording were
suggested.

In the final survey 17 responses were receivedchvis a 33% response rate. All questionnaires weadble.
However, some missing data occurred in the perfoo@aection. As far as possible other sources, asiche
company’s annual reports, were used to completsimgierformance data. Nevertheless, two items$urren
assets and return on equity — had to be excludedadmissing data.

2 In preparation for this paper several experts virterviewed. This conclusion is based on an iriésvwith Volker Stroh. Mr. Stroh is
referee at the “Large Industrial Plant Makers Gfoapd was interviewed on 12/15/05. The “Large Inidak Plant Makers Group”
belongs to the German Engineering Foundation (wawa.org) and represents the GPECI.

% This article is still under review. Hence, the awyimbers are still unknown.

* This article is still under review. Hence, the aimbers are still unknown.

5 For detailed information please go to www.vdma.org

© One exception is the variable “orders”, which wadsed to the performance section.
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4 Findings

Figure 3 illustrates, which types of plants areewdtl by the 17 responding compariiégcordingly, most of the
respondents build chemical or metallurgical plantsllowed by power or miscellaneous plants. Pldotpaper
production, raw material, and wood processing ach effered by one respondent. Companies, who eagin
and construct different plants such as for eleetimology, construction material, gas liquefaction,gas
generation, did not participate in this study.

types of plants
chemical 5
metallurgical 5
power 3
miscellanecus 3
paper production 1
raw material processing 1
wood processing 1
electrotechnology
construction material

gas liquefaction

o o o o

gas generation

0 1 2 3 4
number of respondents offering a specific type of plant

Figure 3: Number of respondents offering a spetyjfie of plant.

In order to examine the relationships between ffferdnt variables, an analysis of correlation wasducted.

Therefore Pearson’s correlation coefficient was u3é results of this analysis are depicted in fgdir The

two black boxes with bold lines indicate signifitaorrelations at the 0.01 level (2-tailed) betwet#ncture and
culture as well as between intrapreneurship andaddnfior new products. The other three boxes wittheths
lines highlight significant correlations at the ®.Gevel (2-tailed) between technological opportiesitand

dynamism, between intrapreneurship and strategyelisas between performance and industry growth.

Inclustrsy Intrapren
Stratedy Cufture Structure HRE Dynamism | TechOpp Growvth Demand gurship Performance
Strategy Korrelstion nach Pesrson 1 a2 259 -0ay 54 - 180 210 85 S13% 599
Signifikanz (2-seitig) 844 316 739 555 490 M9 AT 035 113
M 17 17 17 17 17 17 17 17 17 17
Culture Korrelation nach Pearson 32 1 0% - 143 - lgz - 204 26 a7 Ja0 - 0BG
Signifikanz (2-zetig) 044 06 585 460 268 S22 712 540 00
M 17 17 7 17 17 17 17 17 17 17
Structure Karrelstion nach Pesrson 259 B0 1 - 106 -,300 -, 396 - 057 075 210 o
Signifikanz (2-zetig) 16 JO0E JLetet 242 ME G258 i) 420 Ao
M 17 17 17 17 17 17 17 17 17 17
HRh Karrelation nach Pearsan - 087 =143 =106 1 264 -7 JE1 265 -1 &3
Signifikanz (2-sefig) 738 585 a5 308 45 756 299 E70 733
M 17 17 17 17 17 17 17 17 1T 17
Dynamism Korrelation nach Pearson 54 =192 -;300 264 1 SE7* 258 29 g0 - 088
Signifikanz (2-setig) A35 460 242 05 s G117 257 an 796
M 17 17 17 17 17 17 17 17 17 17
TechOpp Karrelation nach Pearsan - 180 - 204 - 396 -7 : 367 1 206 NEY -1m - 160
Signifikanz (2-zeitig) 490 269 116 948 e o1s 428 580 700 5400
I 17 17 17 17 17 9 17 17 17 17 17
Incustry Grosethy Korrelation nach Pearson 210 026 - 057 a1 258 206 1 - 028 -011 S13*
Signifikanz (2-seitie) 418 822 828 756 7 428 a1 967 035
M 17 17 17 17 17 17 17 17 17 17
Demand Korrelstion nach Pearson a5 097 075 268 291 REY - 028 1 25 - 118
Signifikanz (2-seitig) 477 712 775 299 257 590 a1 oo7 553
M I 17 17 17 17 17 17 17 17 17
Intrapreneurship  Korrelation nach Pearson S1E L JE0 210 =11 J1m -1m -0 5254 1 238
Signifikanz (2-zeiti) 035 f 540 A20 E70 700 700 O57 a7 358
N R F (4] - 17 17 17 17 17 17 1L 17 17
Perfarmante Karrelation nach Pearsan 399 - ORE 010 039 = SABD g B -8 238 1
Signifikanz (2-zetig) 13 Ja0o Ao 733 =L 540 035 | ez Ja6
M 17 17 17 17 17 17 17 4 17 17 17
" Two of the responding companies offer two diffénalant types.
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Figure 4: Analysis of correlation.

For in-depth information about these correlations tegression analyses were conducted. The figsession
analysis used the following predictors: dynamisachhological opportunities, industry growth and dachfor
new products, strategy, culture, structure, and HRNe dependent variable was intrapreneurship. tRireg
which indicates the goodness-of-fit, turned oubé00.625. Thus, the predictors explained 62.5% eWHriance

in intrapreneurship. Questions of significance werot discussed, due to the small sample size of @l
questionnaires. However, two main findings havebéohighlighted: First of all, the environmental iahte
demand for new products (standardized coefficient0.643) and the organizational variable strategy
(standardized coefficient = 0.357) dominated theeptpredictors and positively influenced intraprasaip.
Secondly and unexpectedly the environmental vagiédthnological opportunities (standardized coieffic= -
0.132) and the organizational variable HRM (stadidad coefficient = -0.253) had remarkably negative
impacts on intrapreneurship.

In the second regression analysis the predictorg Imesiness venturing, innovativeness, self-renewad
proactiveness were used. The dependent variableerésrmance. In this case R square was only 0.Bb8.
first finding in the second regression analysierefto the variable self renewal (standardized fiooerfit =
0.398). It dominated the other predictors and pagit influenced performance. The second finding was
unexpected again. It concerns the variable newnbasiventuring (standardized coefficient = -0.3@8lich had

a remarkably negative impact on performance.

The premises of the two regression analyses wereketleand turned out to be correct. Two scatter plots
including unstandardized predicted values and pnér@eurship as well as unstandardized predictasesaind
performance showed linear relationships. Thus, tmgice of a linear function as basis for the regogss
analyses was adequate. Two other scatter plotadimg unstandardized predicted values and unstdizealr
residuals showed no patterns. This was a sign ofokoedasticity. Furthermore, all variance-inflatfantors
were smaller than five. Hence, multi-collinearitpsvnot the case. As a consequence, factor andatyseduce
the independent variables were not necessary, thargh the previous analysis of correlation hadwsho
significant correlations between structure and uwraltas well as between technological opportunitied
dynamisn? Finally, two Kolmogorov-Smirnov tests proved thhe test distributions of the unstandardized
residuals were normal.

5 Conclusions and summary

A positive relationship between environmental Valga and intrapreneurship was expected in the GPECI.
Evidence for this relationship was found. Especidlhg variable demand for new products was an irapbrt
driver of intrapreneurship. However, the variablechinological opportunities negatively influenced
intrapreneurship. This was unexpected and needhkefuinvestigation, as companies, who face high-tec
environments, normally develop an entrepreneunistyre (Khandwalla 1987). Furthermore, it was etqubc
that the variables dynamism, technological oppdties) and demand for new products were high, hat t
industry growth was low in the GPECI. This expectativas supported partially. On the one hand teciyicdl
opportunities (arithmetic mean = 4.1) was highn the other hand, industry growth (arithmetic mea3.5),
demand for new products (arithmetic mean = 3.4),dymamism (arithmetic mean = 2.8) turned out tohean
average level.

A positive relationship between organizational ablés and intrapreneurship was expected in the GPE®
relationship was supported. It turned out thatwhgable strategy was a dominant predictor of preaeurship,

but that the variable HRM negatively influencedrapreneurship. This was unexpected and needs furthe
investigation, especially as the literature shows lHHRM can drive intrapreneurship (Draeger-Ernsd20p.
189-243; Wunderer 1996; Wunderer 1999).

A positive relationship between intrapreneurshipaldes and firm performance was expected in th&EGP
The results of this study suggest such a relatipngthdwever, the predictors could only explain 39.8f4he

8 An analysis of correlation between the four intesqeurship variables was also conducted, but showesignificant correlations.
° The arithmetic means refer to a five-point-likecale from 1 to 5.
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variance in performance. Nevertheless, self-renewas found to be an important positive driver of
performance. In contrast, new business venturinatineely influenced performance. This was unexpeeied
needs further investigation.

Based on the conclusion that the strategy of a eomjs the dominant driver of intrapreneurship, s@untions
can be derived as guidance for managers. As meatibefore, a strategy describes how a company vants
achieve its objectives (Picot 1981, p. 529). DoBw it ensures that the employees work effectivéfly.
management wants to promote entrepreneurial thgnkind acting of employees, intrapreneurship hdgetpart
of the strategy. However, it is not sufficient ioply add a paragraph about intrapreneurship tcstregegy. In
contrast, the strategy has to arouse enthusiasmaerployees. Only if they identify with the stigyethey
will make it happen. So first of all, it is cruci@l involve employees when crafting such a strat&ggondly, the
strategy’s content should make clear that innowaisonot only a task of the R&D department but thath
employee is encouraged to innovate. Next, the rieategy has no value, if it is unknown. Therefotdas to be
communicated permanently and via different medianfvally, managers should, in order to be credinde,
the new strategy to make and explain their decés{®inchot and Pellman 1999, pp. 25, 26, 94, 95).

Additionally, some theoretical implications need be mentioned. In the second regression analysis (o
intrapreneurship variables and performance) R sguas only 0.350. This might be a sign of undénfittand
needs further investigation. Further investigaimalso needed regarding the unexpected negaiatioreships

— namely between technological opportunities atdmeneurship, between HRM and intrapreneursisipyell

as between new business venturing and performdincally, the analysis of correlation showed a digant
correlation between performance and industry growithus, mediation and interaction effects should be
included in future research.

Finally, the main limitation of this study is itamaple size. 33% of the population participatedha survey.
However, the GPECI consists of only 51 companieghsd 33% equals 17 questionnaires. Consequently,
questions of significance could not be discussed.

Recapitulating, intrapreneurship means entreprshgumwithin an existing organization. This paper lpres
intrapreneurship in the "German Plant Engineerimgl £onstruction Industry". Therefore, Antoncic and
Hisrich’s intrapreneurship model is modified an@disThe findings are based on mail survey data.d3sgm
analyses are conducted and show a positive refipietween organizational and environmental bégand
intrapreneurship. Furthermore, intrapreneurshipiabées positively influence firm performance. It &so
shown, that the strategy of a company is a domidawér of intrapreneurship. Thus, managers in tRertnan
Plant Engineering and Construction Industry”, whontw& promote intrapreneurship, should craft an
intrapreneurial strategy together with their empley and then permanently communicate and apply this
strategy.
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