The R&D Management Conference 2007 
submission of full papers for the proceedings
Introduction: These instructions are based on the page design which appears in the volumes of the R&D MANAGEMENT journal; the following pages provide guidance and illustration.  

We encourage authors to submit full papers as closely as possible to this style, preferably using the latest version of Word available to them. The style can be automatically imported using this file as a template for your paper, if the instructions below are followed. If for any reason you experience difficulty doing this then please follow the specification for the page design that is described below. It is not necessary to use 2 columns in the page design if this causes difficulties with the insertion of diagrams or other images and objects.

Papers should ideally be less than 5000 words both for the Conference Proceedings and for any papers subsequently selected for the journal.

Instructions - using this file as a template
This file will automatically import the required styles (see drop-down menu in the formatting toolbar) for each title, main text, references, footnotes etc. You can then use these styles in the appropriate places of your document. It will save you needing to set margins, spacing, italics, fonts etc.

If you click on the title or headings in the illustration below you will see in a drop-down list in the formatting toolbar the style name [such as 'Normal' or 'Authors - R&DM']. If the formatting toolbar is not showing on your screen then go to 'View' in the Menu, select Toolbars and then click on 'Formatting'.

Each imported style is labelled  " - R&DM' (e.g. 'Authors - R&DM'). Some other styles are defaults in Microsoft Word. A few illustrations are highlighted yellow in the text  (e.g. [Abstract first para] ).

You might find it easier to save this file with a new name (to avoid losing the original) and then highlight and delete all the contents of the new file before inserting ALL your own text. The title, authors etc can then be changed to the correct format using the cursor in relevant places (title, heading A, references etc) and clicking on the required style.

The template does not do everything. For example:

· it does not automatically produce two columns

· it does not adjust for 'space before' headings after the abstract, figures and tables when using two columns.

· it does not balance columns.

For these features use the paragraph-formatting features (in the  format drop down menu) or paste text selectively into the columns.
The R&D Management Conference 2007
submission of full papers for the proceedings
Paper Size:  A4 (210 x 297 mm). Portrait orientation. 

Margins: 16 mm from top of page; 17 mm to bottom; 17 mm to right edge; 22 mm to left edge. 

Columns: Two columns with 5.5 mm space between columns should be used. Diagrams and tables etc. can span two columns or can be inserted in one column. Please position diagrams and tables on the page so that the flow of text above and below is easy for readers to identify. This might be best if diagrams and tables are positioned either at the top or bottom of the page. 

Font: Times/Times New Roman. 

Body text: 10 pt. single-spaced; paragraph indent 4 mm; no indent for 1st paragraph after heading; 2 column. 

First paragraph after a heading: 10 pt. single-spaced; paragraph no indent; 2 column. 

Title: 27 pt. bold; range left. 25 mm gap above article heading to edge of text area (margin). All lowercase except proper nouns and initial letter. 

Author: 19 pt. bold; range left; space before 12 mm. 

Address: As normal text; range left; space before 7 mm.  Use superscript Arabic numbering after names to affiliate with addresses if necessary. 

Abstract first paragraph: As normal text; bold; indent both sides 10 mm; 1 column; no heading; space before 10 mm. 

Abstract following paragraphs: As normal text; bold; indent both sides 10 mm; 1 column; no heading; space after 5 mm. 

‘A’ heading: 12 pt. bold; range left; space before 12 mm; space after 5 mm; all lower case except proper nouns and initial letter. 

‘B’ heading: 12 pt. italic; range left; space before 8 mm; space after 3 mm; all lower case except proper nouns and initial letter. 

‘C’ heading: 10 pt. italic; range left; space before 8 mm; no hard return, body text follows on; all lower case except proper nouns and initial letter. [There is no automatic style provided in this file.]

Figure caption: 8 pt. Range with left of figure (below); full point after figure number and at end; space before 5 mm; space after 7 mm. 

Table caption: 8 pt. Range with left of figure (above); full point after figure number and at end; space before 7 mm; space after 2 mm. 

Table notes: 8 pt. Range left below table; space above 2 mm; space below 8 mm. 

Table text: 8 pt. As normal text. 

Notes: 8 pt. line spacing compressed; text indent 4 mm; no indent for numbering. 

References: As normal text; 9 pt. hanging indent 3 mm. Harvard style (as specified below). 

Journal articles: surname, initials (closed up), year, article title (Roman, no quotes), journal title (in full, italic), volume no. (bold), issue no., page extent.  Example shown below:

Ebadi, Y.M. and Utterback, J.M. (1984) The effects of communication on technological innovation, Management Science, 30, 5, 572–885. 

Book chapters: author (of chapter), chapter title (roman, no quotes), "In", book authors or editors, book title (italic), place of publication, name of publisher, page extent.  See below:

Bogner, W.C. and Thomas, H. (1994) Core competence and competitive advantage. In Hamel, G. and Heene, A. (eds), Competence Based Competition, Chichester: Wiley, pp. 233–288. 

[NB: (ed.) should have a full point but (eds) should not]


ILLUSTRATIONS AND AUTO STYLE FOLLOW see [style] names

[Title]Managing technology partnerships with suppliers

[Authors]Roman Boutellier1, Martin Bratzler2 and Maximilian von Zedtwitz3 

[Address] 1roman.boutellier@unisg.ch
2martin.bratzler@unisg.ch
3maxi.zedtwitz@unisg.ch
All at the Institute for Technology Management, University of St. Gallen, Unterstrasse 22, CH-9000 St. Gallen, Switzerland 

[Abstract] External technology leveraging - technology sourcing from external suppliers - has increased considerably in 1990s. Companies concentrate their activities on a few core capabilities and manage a network of specialized technology suppliers. Recent studies indicate that this trend continues despite the involved risks. Additional benefits such as lower cost or higher flexibility are expected from strategic technology partnerships, although examples of failure are abundant.

In our benchmarking study of more than 50 leading technology-intensive companies from eleven countries we focused on how successful companies manage the acquisition of technology from independent suppliers. 

[Abstract second para] Data from a structured questionnaire complemented with in-depth and on-site interviews is presented and analyzed. A model of supplier integration, based on the type of technological linkage and the availability of technological competence, is suggested. We find that scarce management resources are a central issue in dealing with strategic suppliers. Therefore, we propose three steps to use theses resources more efficiently: First, identify and position all suppliers according to the technology sourcing matrix. Second, reduce the number of strategic technology suppliers by applying three principal measures. Finally, devote sufficient resources (on operational and strategic level) to the management of the remaining strategic technology suppliers.

[A-Heading ]1. Introduction

[First para after a heading no indent] R&D is one of the prime corporate activities to differentiate oneself from competition, thus forming a fundamental part of the core competencies of a firm. It might therefore surprise - from a perspective of management theory - that R&D activities are increasingly outsourced or left to suppliers. Outsourcing of R&D not only lessens the technological base of a company, but also inflicts high transaction costs and a variety of partnership risks.

[Body Text R&DM] Nevertheless, the integration of external technology is required in order to compete in today’s quickly changing world. No company can rely on in-house R&D alone to provide modern complex products – and the trend towards utilizing external R&D services for new products continues.

But while the early integration of suppliers in the product creation process is widely considered beneficial for both partners, we doubt that this is true for every industry sector, every product and every technology. It is the goal of this paper to contribute to a more differentiated viewpoint that encompasses the associated risks of technology sourcing.

We will start with a review of recent trends in technology sourcing. We will discuss the underlying motives for the increasing reliance on external suppliers, and the associated risks and challenges. More specifically, we will try to clarify the differences between different forms of supplier integration such as strategic and black-box technology sourcing.

Then we propose four possible types of strategic and operational supplier integration based on the linkage of the concerned technologies and the dependence between the partner companies. In case studies from Hilti, Daimler-Benz, and the machine-tool industry, we illustrate each integration type and explain specific advantages and risks associated with the management of such partnerships.

Finally, we discuss how this model can be used to successfully guide suppliers and customers through technology partnerships. In the course of time, the development of the technological linkage and the mutual resource-based dependence changes the context of the partnership, and adaptations to the strategic supplier integration may be necessary.

Note that in this contribution we will use the term ”technology sourcing” rather than ”collaborative R&D.” This should make clear that we focus on horizontal collaboration between users and suppliers of technology-intensive products and components.

2. Trends in technology sourcing

[First para after a heading no indent] Recent surveys and publications suggest that interest in technology sourcing increases.
 This phenomenon has been observed in the automobile industry, where tight technology supplier relationships were considered fundamental for the rapid innovation in Japanese automobile companies. Clark and Fujimoto (1991: 136) note that in the late 80s, the 30% development share of Japanese automobile suppliers was about twice the share of their European counterparts, while American suppliers averaged a mere 7% of overall R&D investment in automobile R&D. In the meantime, US manufacturers have caught up: MacMillan (1995) provides the example of Chrysler, at which outsourced activities amount to 70% of parts used in its cars.

In the defense industry, national policies had created large industrial groups of technology companies held together and kept alive by funds from national programs. The situation has changed with the end of the cold war. In the aerospace industry, companies decentralized in order to capture market requirements and a consolidation at the industry level took place. Today, their survival is warranted by a identification of and concentration on core competencies (Tulpule, 1998).

More recently, a similar trend is found in the pharmaceutical industry, in which changes in health policy, drug development, and consumer expectations are likely to lead to an increase in R&D provided to pharmaceutical giants by specialized Contract Research Organizations (CROs), i.e. a virtualization of the drug R&D process along a series of pharmaceutical companies (Economist, 1998). Between 1991 and 1998, contract research in the pharmaceutical has approximately tripled from a below US$2 billion to a more than US$5 billion market. In the same time, the outsourcing share of R&D expenditure has double from approximately 8% to more than 16% (PhRMA, Lehman Brothers).

In Germany, the share of external suppliers in R&D expenditures has tripled from 3% to 9% between 1975 and 1985 (Herden, 1992: 6). Friar and Horwitch provide similar findings for US-American companies. In our own empirical research at the Institute for Technology Management, a survey among 68 purchasing managers of Swiss companies indicates an average share of externally sourced technology of approximately 19%, although another study shows that there is considerable variance between individual industries (see Fig. 1).
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[Figure title R&DM] Figure 1. Share of external suppliers in overall R&D.

[Body Text R&DM] In general, by outsourcing more work, companies have made a drastic change from O, 1998). A survey by Monczka (1997: 4) shows that the supplier integration during early stages of product development continues, indicating that the supplier-contractor relationship will become even more complex and challenging (Fig. 2).
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Figure 2. Growing integration of suppliers into R&D (N=124).
3. Factors influencing the rise of technology sourcing

External technology sourcing has become increasingly important because of changes in industry, competition, and technology. Four factors mainly contribute to the reinforced integration of technology is still relatively unclear
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Figure 3. Coordination links between machine-tool and automotive industry.

(Teece, 1987). In such cases, the market uncertainty results in much higher transaction costs than in industries with an established dominant design.

In situations with increasing mutual dependence, the partnership between supplier and customer faces a major difficulty. Since the supplier is an a rather coveted situation, he not only distributes the product through its own channels, he also provides his product to other distributors, often including direct competitors of his initial customer. This customer may demand exclusivity in his home market. Two alternatives are possible.

1. As long as price continues to be the primary competitive factor, it might be of advantage for the customer to allow his supplier to distribute his technology through other channels as well. This is a common practice strategy in today’s automotive industry where price is the rule of competition. By this means, production cost could be held at a low level.

2. The supplier-customer relationship would change dramatically if a second company would be able to provide a technology similar to the original supplier’s product. In this case, the customer could trade at least a partial exclusivity against a commitment towards the original supplier as a single source.

In either case, high dependency situations can be costly to resolve. If the technological linkage were stronger, additional cost factors come into play which are discussed below.

["B" - Heading] 6.3 Type C: ubiquitous technological competence and strong technological linkage

As compared to type B, the case of technological competency ubiquity and strong technological linkages (systemic innovation) is usually more difficult to manage for the supplier than it is for the customer. Because the supplier’s technology is readily available on the market, he is not regarded as a strategic partner. On the other hand, the high technological linkage requires the supplier to make customer-specific adaptations.

This is a typical situation for suppliers of specialized machine tools. They are often forced by their much larger customers to adapt to their (company-specific) requirements. Additionally critical operational issues have to be solved that require intensive collaboration between the partners. If the machine-tool supplier does not meet his customer’s expectations, he can be replaced very easily. This is largely due to the strong fragmentation in the machine-tool industry, in which the many small companies try to satisfy the needs of mostly very large industrial companies. Therefore, the customer feels no urge to include the machine-tool supplier in his own technology strategy development. For instance, although they are very well-known for their strategic partnerships with suppliers, most car producers do not have such strategic partnerships with their machine-tool suppliers. They tend to rely on the market forces, i.e., rather than educate their supplier they choose the company that best meets their current demands.

This view is supported by a recent study in the Swiss machine-tool industry (Boutellier and Bratzler, 1998). The majority of the small to medium-sized companies complained that they are not sufficiently well informed about the strategic technology plans of the automotive industry. However, most companies do entertain very intensive relations to their customers concerning operational technological issues.

6.4 Type D: scarce technological competence and strong technological linkage

If technology suppliers are difficult to find and the innovation type is highly systemic and requires close collaboration with the specialized supplier, then this type of technology sourcing is a major management challenge for the system integrator. He both is very dependent on his supplier and has to manage difficult operational interfaces.

This example is taken from the automobile industry. A radically new technology has stirred up the contents are reduced.
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Figure 4. Two approaches: strategic and black-box sourcing.

Therefore, the technology buyer should make sure that he reduces the number of strategic supplier relationships to the minimum. 

8. Conclusions

As we have seen, technology sourcing from external suppliers is a major strategic competitive challenge. It rules according to intensive collaboration between the partners. If the machine-tool supplier does not meet his customer’s expectations, he can be replaced very easily. This is largely due to the strong fragmentation in the machine-tool industry, in which the many small companies try to satisfy the needs of mostly very large industrial companies. Therefore, the customer feels no urge to include the machine-tool supplier in his own technology strategy development. For instance, although they are very well-known for their strategic partnerships with suppliers, most car producers do not have such strategic partnerships with their machine-tool suppliers. They tend to rely on the market forces, i.e., rather than educate their supplier which the principal disadvantages of strong supplier integration can be overcome.
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