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1.1 Introduction

Engaging in R&D collaborations has been emphasised as a very important strategy for companies to increase the efficiency of their R&D activities and, thereby, survive the ever-so intense competition (Audretsch and Feldman, 2003; Scott, 2003; Oerlemans and Meeus, 2001; Cozzi, 1999; Sim and Bae, 1996). Knowledge sharing, avoidance of costly duplication of R&D efforts, realisation of economies of scale and risk reduction are argued to be some of the benefits associated with engaging in R&D collaborations (see Veugelers, 1998). Considering this strong emphasis on the benefits related to R&D collaborations, the fact that more and more companies, especially in knowledge-intense industries like pharmaceuticals, biotechnology and telecommunication, engage in this type of collaborations is not surprising. Nevertheless, there is a lack of empirical studies examining how the stock market reacts when a company makes an announcement of an initiated R&D collaboration.

Irrespective of the argued benefits, the actual outcome of R&D collaboration is often not known until many years after the collaboration was initiated. In practice this means that the collaboration will give rise to substantial costs for many years before it, provided a successful outcome, will improve earnings. Several researchers (see Black and Fraser, 2002; Bushee, 1998; Porter, 1992; Hill, Hitt and Hoskisson, 1988) have argued that investors are myopic and only find company activities that improve short-term earnings to be value relevant. If this is true it would imply that the signing of an R&D collaboration agreement is value irrelevant and that such an announcement has no information value. Not until the outcome of the collaboration is known would the R&D collaboration become value relevant to investors. However, the accuracy of the notion of myopic investors can be questioned. Arvidsson (2003a) finds that financial analysts put forward R&D collaborations as important intangibles, which enhance a company’s value-creation potential. Even though this study indicates that an influential party in the information flow on the stock market regards R&D collaborations to be value-enhancing activities, it does not say if R&D collaborations de facto are valued on the stock market. 

In this paper, the focus is on examining the value relevance of R&D collaborations. The purpose of the paper is twofold: to examine how the Nordic stock markets react to information contained in announcements of R&D collaboration agreements and to identify company-related factors, which explain the valuation effects.

Three motives underlie the study: First, due to the increasing number of initiated R&D collaborations, information on whether these de facto are valued on the stock market could have important implications for the justification of engaging in this type of collaborations. For instance, if R&D collaborations were found not to be valued by the stock market, it could be questioned if engaging in them really would be in accordance with the overriding objective of maximising shareholder value. 

Second, the choice to focus the study on R&D collaborations is further motivated by the findings in Arvidsson (2003b) and Arvidsson (2003a), which confirm that both management teams and financial analysts centre their disclosures, i.e. annual reports and analyst reports, on R&D and collaborations between companies. Empirical studies examining the stock market’s valuation of R&D have, however, primarily focused on R&D expenditures (Lev and Sougiannis, 1996; Chan, Martin and Kensinger, 1990) and to some extent on the process of R&D projects (Kelm and Narayanan, 1995; Kelm, Narayanan and Pinches, 1995), not on R&D collaboration. Those studies, which have focused on R&D collaboration have primarily examined the value relevance of the tightest forms of collaboration, i.e. strategic alliances (Neill, Pfeiffer and Young-Ybarra, 2001; Das, Sen and Sengupta, 1998) and research joint ventures and licensing agreements (Anand and Khanna, 2000; Wu and Wei, 1998). Looser forms like (contractual) R&D collaboration agreements, which today are found to be the most frequently observed (Hagedoorn, 2002; Narula and Hagedoorn, 1999), are scarcely examined. The above studies, which are focused on both tighter forms of R&D collaboration and other R&D-related activities, have that in common that they have confirmed value relevance. If investors also regard looser forms of R&D collaboration, where the interorganisational dependence is smaller and the time horizon shorter (see Hagedoorn, 2002), to be value relevant is here to be examined. 

Finally, if engaging in R&D collaborations is regarded as value relevant by investors then it could be argued that there is a demand for information related to a company’s R&D collaboration agreement(s). Thus, establishing the value relevance is a first step required in the process of deciding how information on these agreements should be disclosed to the actors on the stock market. Besides being valuable when companies design their voluntary disclosure, the result of this study should be relevant in the accounting society’s current work with preparing rules and policies concerning how soft information related to intangibles should be communicated in financial statements.

By using event-study methodology, the impact announcements of ‘R&D collaboration agreement signed’ have on a company’s market value is determined. The study focuses on the stock-market reaction of 58 announcements made by Danish, Norwegian and Swedish companies during the period 1996-2000. The reason for focusing on Nordic companies is that earlier R&D-related studies have primarily had samples exclusively consisting of U.S. companies. How non-U.S. companies react to announcements of the signing of R&D collaboration is poorly examined. The choice to include companies from all the Nordic countries is motivated by the fact that the Nordic market, at least from a stock-market perspective, is regarded as one market. Another difference between the present study and earlier ones is the industry distribution of the samples. Common to earlier studies on R&D collaboration is the inclusion of companies belonging to miscellaneous industries
. Due to differences existing between companies from different industries, there is a risk of getting blurred results where the nuances are lost. To avoid this potential problem, the present study only includes companies from three related R&D-intense industries: pharmaceuticals, biotechnology and health care equipment & supplies.

The paper has the following disposition: The next section provides the reader with the theoretical and empirical foundations upon which the study rests. Thereafter, in section 1.3, the hypotheses to be tested in the study are posed along with a discussion on their theoretical and empirical basis. The section is followed by a detailed report on the research design and empirical methodology underlying the study. In section 1.5, the empirical results from the event study and the regressions are presented. Some concluding remarks on the results together with a discussion on implications for future studies close the paper.

1.2 Theoretical and empirical foundations

The focus in the present study is on the value relevance of engaging in R&D collaboration agreements. Thus, two streams of literature are relevant for providing the theoretical and empirical foundations required to understand the value relevance of this increasingly common activity among companies. These are the R&D-related and the collaboration-related literature. The section starts with exploring the R&D-related literature and then continues with the collaboration-related literature focused on R&D. 

1.2.1 R&D as a value-enhancing activity

Total R&D expenditures in real terms in the U.S. increased from $26 billion in 1970 to $202 billion in 1998.
 The same strong and consistent increase in R&D expenditures is present in Europe. This steep increase has fuelled an interest in examining the relationship between R&D and performance via technological and product innovations, as well as through increased productivity. 

Lev (1999) and Chauvin and Hirschey (1993) argue that R&D expenditures is an important form of investment in intangible capital, which has positive effects on future cash flow and, thus, contributes to increasing shareholder value. This notion is supported by Graves and Langowitz (1993) who find that R&D has a positive impact on the innovation capacity of pharmaceutical companies. They do, however, find that the positive relationship weakens as the level of R&D expenditures reaches high levels. Cohen and Levinthal (1989:569) emphasise that besides improving the innovation capacity, R&D generates ‘learning’ or ‘absorptive’ capacity, i.e. R&D  “…develops the firm’s ability to identify, assimilate, and exploit knowledge from the environment…”. Johnson, Busbin and Pearce (1999) find that a managerial emphasis on R&D is associated with improved financial performance. This indicates that a clear focus on, and an efficient management of R&D activities improve the potential of reaping the benefits associated with R&D.

Due to concerns about the reliability, objectivity and value relevance, most countries’ Generally Accepted Accounting Principles (GAAP) do not consistently recognise intangibles as full assets in an accounting context. The critique of this standpoint is especially harsh when it comes to R&D (see, e.g. Lev, 1999), which is more or less universally accepted as an important contributor of value creation in a company. The IAS 38 (IAS 38), however, explicitly states that investments in R&D are not to be regarded as assets.

The quest of ascertaining the value relevance of R&D has stimulated researchers to empirically examine the relationship between different aspects of R&D and company value. Lev and Sougiannis (1996) examine the value relevance of R&D capitalisation. Their findings reveal that a company’s R&D capital is associated with subsequent positive stock returns. Thus, they conclude that R&D capitalisation provides the actors on the stock market with statistically reliable and economically relevant information. These findings support the argument that there is a positive association between R&D investments and the valuation of companies, which should justify at least a proportion of a company’s R&D investments to be treated as accounting assets.

Chauvin and Hirschey (1993) find that R&D expenditures have a large, positive and consistent impact on the market value of a company. Chan, Martin and Kensinger (1990) conduct an event study examining how announcements of increased R&D expenditures are related to stock prices. They too find a significantly positive relationship between announcements of increased R&D expenditures and stock prices. Zantout and Tsetsekos (1994) not only find that a company announcing increased R&D expenditures benefits from an upward revision of its market value, but they also find that rival companies suffer a statistically negative abnormal return at the announcement. These findings are explained by the fact that shareholders in the rival companies view the announcement of increased investments in R&D as a signal that the announcing company is moving ahead and, thus, increasing its chances of being the first to innovate. Consequently, the valuation effect following announcements of increased investments in R&D is explained by first-mover advantage. Sundaram, John and John (1996) argue that the magnitude of the valuation effect following an announcement of increased R&D expenditures depends on the characteristics of the industry competition. The argument is supported by the results of their study, which show that while a company competing in strategic substitutes benefits from a positive valuation effect, a company competing in strategic complements suffers from a negative valuation effect.

A few studies have focused on the value relevance of R&D projects and different stages of the R&D process. Woolridge and Snow (1990) find that a significantly positive abnormal return accompanies an announcement of investments in R&D projects. Kelm, Narayanan and Pinches (1995) examine how the stock market reacts to R&D project announcements along three stages of the R&D process: initiation, continuation and new-product introduction. A similar decomposition-approach is used by Kelm and Narayanan (1995), where the stock-market reaction is analysed over two stages of the R&D process: initiation and commercialisation. Both studies conclude that the announcing company benefits from an average increase in market value following the different announcements.

1.2.2 (R&D) Collaboration as a value-enhancing activity

Although interorganisational collaboration is not a new phenomenon, it is increasingly more common today than a few decades ago. Veugelers (1998) argues that it is the opening of world markets combined with technological developments and intensified competition, both geographically and intersectorally, which have influenced companies to revert to interorganisational networking. According to Hagedoorn (1993) companies tend to focus their collaborative activities within three fields: technology, R&D and marketing. While collaborations within technology and R&D are upstream value-chain activities involving knowledge and information sharing, collaborations within marketing are downstream value-chain activities primarily focused on customer service, promotion and distribution (Das, Sen and Sengupta, 2003). 

In today’s fierce competitive arena, an oft-stated argument is that R&D carried out in collaboration with another company is more efficient than when a company engages in R&D on its own (Oerlemans and Meeus, 2001; Cozzi, 1999). Cost and knowledge sharing
 are emphasised as the two prime driving forces behind this alleged relationship (Veugelers, 1998; Kuhlmann and Kuntze, 1991; Katz and Ordover, 1990). Combining (complementary) resources
 (Pastor and Sandonís, 2002; Sachwald, 1998) and gaining access to another company’s knowledge is not only seen as way to increase a company’s flexibility (Sanchez, 1993) but also as a way to contribute to enhancing its organisational learning activities (Cantwell, 1998; Pitts and Lei, 1997). Expanded absorptive capacity is also put forward as an important gain with R&D collaboration (Scott, 2003).

Other possible gains from engaging in R&D collaboration are argued to be the avoidance of costly duplication of R&D efforts (Pastor and Sandonís, 2002), a realisation of economies of scale (Sinha and Cusumano, 1991), a better control of competitive forces and a reduction of risk (Veugelers, 1998). Katz (1986) argues that the strive for companies to agree to share costs and (possible) fruits of a research project before they undertake it may also be a crucial means for improving market performance. Pastor and Sandonís (2002), on the other hand, highlight a potential disadvantage with this type of activity since there is a possibility that companies use collaboration as a means to reduce competition.

Das, Sen and Sengupta (2003) emphasise that collaboration within technology and R&D is necessary for companies in high-tech industries characterised by rapid pace of frontier technology development combined with product complexity and costly product development. In line with this notion, several studies have confirmed that investors regard interorganisational collaborations within technology and R&D as more value enhancing than collaborations within marketing (Das, Sen and Sengupta, 2003; 1998; Koh and Venkatraman, 1991). In order to create sustainable competitive advantages, SubbaNarasimha, Ahmad and Mallya (2003) emphasise that it is important for companies in the pharmaceutical industry to have both deep and broad technological knowledge. Collaboration within R&D is an effective way for these companies to achieve this and, thereby, become more efficient in their R&D activities. While the knowledge-sharing motive is argued to be predominant in the pharmaceutical industry (see also Henderson and Cockburn, 1994), the cost-sharing motive is put forward as the chief motive behind the decision in the biotechnology industry to engage in R&D collaboration (Audretsch and Feldman, 2003; Hall and Bagchi-Sen, 2002).

Although engaging in R&D collaboration is argued to, in many different ways, be a value-enhancing activity, the empirical work focusing on examining the de facto value relevance of R&D collaboration is scarce. Those studies, which have empirically examined the value relevance primarily focus on the tighter forms of R&D collaboration, i.e. strategic alliances
 (Neill, Pfeiffer and Young-Ybarra, 2001; Das, Sen and Sengupta, 1998), research joint ventures and licensing agreements (Anand and Khanna, 2000; Wu and Wei, 1998). These studies have that in common that they all have confirmed that investors regard collaboration within R&D as being value relevant.  Looser forms of R&D collaboration including R&D collaboration agreements have been poorly examined. This is a bit surprising since Hagedoorn (2002) and Narula and Hagedoorn (1999) conclude that the number of this non-equity contractual form of R&D collaboration agreements has far exceeded the number of the former so frequently observed research joint ventures. Hagedoorn (2002) highlights that two differences between these two forms of interorganisational collaboration are that the organisational dependence is smaller and the time horizon shorter in R&D collaboration agreements.

Of the empirical studies focused on determining the value relevance of R&D collaboration, the one conducted by Wu and Wei (1998) is the most comprehensive. Like the other studies, this also focuses exclusively on R&D collaborations engaged in by U.S. companies. Without separating the effects from a broad range of different forms of collaboration, i.e. research joint ventures, co-development, technology alliances and licensing, Wu and Wei (1998) find that announcements of initiations of collaborative R&D result in significantly positive abnormal returns for the announcing companies. The positive valuation effect is stronger for announcements of intra-industry R&D collaboration than for announcements of inter-industry R&D collaboration. The study also reveals that rival companies suffer negative abnormal returns following announcements of R&D collaboration initiations. This indicates that engaging in R&D collaboration is viewed as a means of strengthening the participating companies’ competitive positions, thereby, increasing the possibility of achieving improved future performance at the disadvantage of rival companies outside the R&D collaboration. These findings support Baumol’s (2002) theoretical argument stating that R&D collaboration results in a weakened competitive position for rival companies.

The theoretical and empirical foundations presented in this section lead up to the formulation of the overriding hypothesis, which is to be tested in the present study. The increasing number of initiated R&D collaborations and the gains put forward as being associated with engaging in these collaborations make ‘R&D collaboration’ a relevant topic for empirical research. While tighter forms of R&D collaboration are found to be regarded as value relevant by investors, the today so frequently observed looser forms of R&D collaboration have hardly been examined. Following the above discussed benefits associated with engaging in R&D collaborations it could be expected that announcements of ‘R&D collaboration agreement signed’ are also positively valued by investors although they relate to a looser form of collaboration characterised by less interorganisational dependence and often a shorter time horizon. Thus, the overriding hypothesis is posed as:

Hypothesis 1: There is a positive value effect following announcements of ‘R&D collaboration agreement signed’.

1.3 Determinants of the value impact of R&D collaboration

In addition to the above overriding hypothesis, five hypotheses are posed to examine what determines the value impact announcements of ‘R&D collaboration agreement signed’ have on a company’s market value. The hypotheses are based on five company-related factors, which considering the R&D and the collaboration literature, as well as earlier R&D-related studies, are relevant for inclusion in the regressions.

Company-related factor 1: R&D intensity 
Kelm, Narayanan and Pinches (1995) argue that the R&D intensity of a company indicates how dedicated a company is to its R&D activities and that this is valued by the stock market. Pastor and Sandonís (2002) emphasise that a company with high R&D intensity expands its ‘absorptive capacity’ (see Cohen and Levinthal, 1989), which might influence its ability to learn and benefit from collaboration within R&D. Extending the above arguments implies that a company’s level of R&D intensity might carry valuable information concerning its chances of benefiting from engaging in R&D collaboration. Besides signalling that a company is dedicated to its R&D activities, a high R&D intensity could also be argued to be an indicator of a company having a strong R&D organisation characterised by competent researchers and effective and efficient processes, which might increase its chances of reaping the benefits of an R&D collaboration. Following this line of reasoning, it would be relevant to study if investors actually use R&D intensity as a proxy of a company’s ability to take advantage of the benefits related to an R&D collaboration agreement. Thus, the following hypothesis is posed:

Hypothesis 2: R&D intensity is positively related to the value effect following announcements of ‘R&D collaboration agreement signed’.

Wu and Wei (1998) confirm a positive relationship between a company’s R&D intensity and the value effect following announcements of initiation of different forms of R&D collaboration. The factor has also been tested as a determinant of the value effect following announcements of increased R&D expenditures and of R&D project continuation. Chan, Martin and Kensinger (1990) find that companies, which belong to high-tech industries characterised as R&D intense (e.g. pharmaceuticals, electronics and telecommunication) experience larger stock-price increases following an announcement of increased R&D expenditures than less R&D-intense companies do. They argue that the finding implies that investors on the stock market use R&D intensity as a proxy of how successful a company is in employing its R&D expenditures. Kelm, Narayanan and Pinches (1995) find that the stock-market reaction to announcements of R&D project continuation exhibits a positive, however, weak relationship with the announcing company’s level of R&D intensity.

Company-related factor 2: Biotechnology 
Along with the cost and knowledge-sharing features of R&D collaboration it could be argued that the signing of an R&D collaboration agreement is of relatively greater importance for a biotechnology company than for companies belonging to the pharmaceutical or health care equipment & supplies industries. Audretsch and Feldman (2003) express a similar opinion when they emphasise that research partnerships are especially important in the biotechnology industry. Although the biotechnology industry has been characterised as an emerging industry with high risk and cash draining activities (Kelm, Narayanan and Pinches, 1995) its long-term potential is argued to be good (see, e.g. Puisis, 2001). Many biotechnology companies are still in a start-up phase, where the need for financing is crucial (Hall and Bagchi-Sen, 2002). Few companies have yet developed products ready to be commercialised and the uncertainty about which of these companies will be successful or even survive the next decade is great. Thus, an R&D collaboration agreement could mean the difference between surviving and failing in the biotechnology industry. 

Hypothesis 3: Companies belonging to the biotechnology industry experience a relatively larger value effect following announcements of ‘R&D collaboration agreement signed’, than companies belonging to the pharmaceutical and health care equipment & supplies industries.

The relationship between a company’s affiliation in the biotechnology industry and the value effect following announcements of initiated R&D collaborations has not been tested in earlier studies. Considering other R&D-related studies, Kelm, Narayanan and Pinches (1995) find that companies in the biotechnology industry are the ones, which experience the greatest value effects following announcements related to initiation and continuation of R&D projects. Following their finding, they emphasise that future studies should not ignore to examine how investors react when biotechnology companies engage in other R&D-related activities. 

Company-related factor 3: Health care equipment & supplies

Companies belonging to the health care equipment & supplies industry often have a limited product line. The success of these companies is in many cases dependent on how one specific product succeeds. Engaging in R&D collaboration could provide these companies with the means of sharing both costs and knowledge, which could increase the chances of introducing a successful product on the market. Pharmaceutical companies, on the other hand, often have several business divisions focused on different therapeutic areas. The signing of an R&D collaboration agreement usually only involves one specific therapeutic area. Thus, the potential benefits associated with engaging in R&D collaboration could be argued to affect only a proportion of the pharmaceutical company’s total future value-creation potential, while it affects a substantially greater proportion of the future value-creation potential in companies belonging to the health care equipment & supplies industry. Following the reasoning leading up to hypothesis 3 (see discussion related to Company-related factor 2), the signing of an R&D collaboration agreement is, however, proposed to be of relatively greater importance to biotechnology companies than to companies in the other two industries, which are at focus in the present study. Thus, the following split hypothesis is postulated:

Hypothesis 4a: Companies belonging to the health care equipment & supplies industry experience a relatively larger value effect following announcements of ‘R&D collaboration agreement signed’ than companies belonging to the pharmaceutical industry.

Hypothesis 4b: Companies belonging to the health care equipment & supplies industry experience a relatively smaller value effect following announcements of ‘R&D collaboration agreement signed’ than companies belonging to the biotechnology industry.

The above relationships have not been tested in earlier studies.

Company-related factor 4: Propensity to engage in R&D collaboration agreements
The argument underlying the relevance of testing a company’s propensity to engage in a certain activity is the presence of a ‘surprise element’ or a ‘surprise impact’ related to the propensity (see Kelm, Narayanan and Pinches, 1995; Chaney, Devinney and Winer, 1991). In the label ‘surprise element’ or ‘surprise impact’ lies the notion that companies, which frequently make a certain type of announcement suffer from diminishing returns, i.e. the surprise element alleged to result in an abnormal return wears off. Kelm, Narayanan and Pinches (1995) argue that if a company has a history of frequently making a certain type of announcement, the information value of these announcements is expected to be smaller than for companies, which less frequently make this type of announcement. This can be explained by the assumption that companies with a high propensity to make a certain type of announcement are expected to continue to exhibit a high propensity. Since the announcements are expected, the abnormal return following these is, thereby, more or less already incorporated in the valuation of the company. To analyse if an inverse relationship exists between a company’s propensity to engage in an R&D collaboration agreement and the value effect of these announcements, the following hypothesis is posed: 

Hypothesis 5: The propensity to engage in R&D collaboration agreements is negatively related to the value effect following these announcements.

Although this hypothesis has not been tested in studies related to R&D collaboration, it has been tested, with mixed results, in other R&D-related studies. Chaney, Devinney and Winer (1991) find an inverse relationship between the propensity to announce products and the value effect following new product announcements. Kelm, Narayanan and Pinches (1995), however, do not find a relationship between a company’s propensity to announce R&D projects and the stock-price responses following these announcements.
Company-related factor 5: Company size

Wu and Wei (1998) argue that engaging in research partnerships is an important strategy in many small companies. Thus, engaging in collaborative R&D might be seen as a great opportunity for a small company since it involves important cost and knowledge-sharing activities, which could increase its chances of making a breakthrough in its R&D achievements. For a larger company, the signing of an R&D collaboration agreement may not be regarded as an equally important opportunity, since the company already benefits from economies of scale
, large and competent R&D staff and well-defined strategies for its R&D projects. Following this line of reasoning, it could be argued that the signing of an R&D collaboration agreement is regarded to have a relatively larger impact on a small company’s value than on that of a large company. 
Hypothesis 6: Company size is negatively related to the value effect following announcements of ‘R&D collaboration agreement signed’. 

The hypothesis has been confirmed in earlier studies focused on R&D collaboration. Wu and Wei (1998) conclude that the rate of return following an announcement of collaborative R&D is highest for companies with the smallest market capitalisations. In line with this finding, Das, Sen and Sengupta (1998) find that investors regard small companies to be the major beneficiaries in R&D and technology alliances. The hypothesis has also been tested in other R&D-related studies. For example, Kelm, Narayanan and Pinches (1995) find that the value effect subsequent to an R&D project announcement is greater for smaller than for larger companies. They explain their findings with the notion that an R&D announcement only represents one of many initiatives pursued by a large company, while an R&D announcement represents a substantial proportion of a small company’s activities and is, consequently, regarded to be of crucial importance for the survival of the smaller company. Chauvin and Hirschey (1993), on the other hand, find that larger companies exhibit greater valuation effects following announcements of increased R&D expenditures, than smaller companies. This is explained by the presence of size advantages. However, their findings do also suggest that well-targeted investments in R&D are regarded to be highly profitable for the smallest companies.

1.4 Research design and empirical methodology 

1.4.1 Overview of event-study objective 

To examine how a company’s decision to engage in R&D collaboration de facto is valued on the stock market, an event-study methodology is used. This methodology is used to determine the value impact a specific announcement has on the price of a security (see MacKinley, 1997; Brown and Warner, 1985). The focus of this event study is on announcements of ‘R&D collaboration agreement signed’. Based on the efficient market hypothesis, Fama (1991) concludes that the adjustment of stock prices to new firm-specific information is efficient, i.e. the stock market incorporates new information in the valuation of companies both quickly and in an unbiased manner. However, only announcements containing information, which investors regard as new, unanticipated and expected to have a value impact on future cash flows should result in an adjustment of stock prices. 

Following these prerequisites, this study assumes naïve investor expectations, i.e. a forecast of no change in the company’s present status of its R&D collaboration situation is assumed.
 Thus, an announcement is only considered as new and unanticipated information if it constitutes a change from the present status of the company’s R&D collaboration situation. Consequently, an announcement of ‘R&D collaboration agreement signed’ is assumed to be containing both new and unanticipated information. A stock price adjustment is assumed to follow the announcement if investors regard the information as having an impact on the company’s future cash flow.  

1.4.2. Methodology for assessing abnormal return

To calculate the market- and risk-adjusted residual returns, the OLS (Ordinary Least Squares) market model was used. The market model was estimated as:
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where Rit is the return on security i at time t,  Rmt is the return on the market portfolio m at time t and ( is a homoscedastic zero mean error term. When the unknown parameters (i and (i are estimated, the abnormal returns (AR) are calculated as the difference between the actual and predicted return: 
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The average abnormal return (AAR) across the sample for event day t is calculated as the average AR of the N securities:
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To examine information effects over time, the AARs are cumulated over different intervals to form the cumulative average abnormal return (CAR):


[image: image4.wmf]å

=

=

y

x

t

t

y

x

AAR

CAR





(4)

In the study, the event day was defined as the day of the announcement, i.e. day 0. The estimation period, used for estimating the unknown parameters, was from –251 to –21 trading days before the event day. This corresponds to a period from almost exactly one calendar year up to approximately 4 weeks prior to the event day. In order to examine if there had been an information leakage about the R&D collaboration agreement prior to the announcement or if the days subsequent to the announcement exhibited abnormal returns, the event window was defined to include –20 through +20 in relation to the announcement. 
1.4.3 Price data

Price data have been collected from the Stock Exchanges in Stockholm, Copenhagen and Oslo, as well as from the Nordic Growth Market (NGM). The price data received for the Norwegian stocks and for the one Swedish stock listed on the NGM were already adjusted for dividends, issues and splits. The price data received from the Stockholm and Copenhagen Stock Exchanges were unadjusted for dividends, issues and splits. The correction factors for issues and splits were collected from SIX (Scandinavian Information Exchange). The dividend data for the Swedish stocks were collected from VPC AB, while the dividend data for the Danish stocks were collected directly from each company.

For the Swedish companies, the proxies used for the market were collected from AGFX (Affärsvärldens Generalindex). The Danish and Norwegian market proxies were collected from KFX and Oslo Totalindex, respectively.
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        

1.4.4 Selection criteria for announcements 

The event study focuses on announcements of ‘R&D collaboration agreement signed’, which were sent from Nordic companies belonging to the R&D-intense industries: pharmaceuticals, biotechnology and health care equipment & supplies during the period 1996-2000. In order for a company to be included in the study, the following selection criteria had to be fulfilled:

· Danish, Finnish, Icelandic, Norwegian and Swedish companies belonging to the pharmaceutical, biotechnology or health care equipment & supplies industries.
 

· Listed on one of the Nordic Stock Exchanges
 during the period 1995-2000
. 

A total of 42 companies (25 Swedish, 10 Danish, 4 Norwegian and 3 Finnish companies) fulfilled the imposed selection criteria. 

1.4.5 Coding procedure  

To find announcements of ‘R&D collaboration agreement signed’, all the press releases sent from the 42 companies during the period 1996-2000 were collected via Waymaker’s database, the companies’ homepages and their investor-relations personnel. The coding procedure included four steps. 

First, the press releases were sorted into two different categories, ‘R&D-related announcements’ and ‘Non R&D-related announcements’. This first categorisation was repeated twice to ascertain that no announcements related to R&D were missed. Second, the ‘R&D-related announcements’ were carefully analysed to find announcements of ‘R&D collaboration agreement signed’. Only announcements of clean R&D collaboration agreements, where the collaboration partners agree to collaborate in special R&D projects related to different therapeutic areas or health care equipments were included in the category ‘R&D collaboration agreement signed’. Consequently, collaborations related to technological development, marketing agreements and agreements aimed at improving the efficiency of the production process were sorted out. Thus, the focus in this study is on R&D collaboration related to ‘product’ (drugs/equipments) and not ‘process’.
 All the included announcements refer to horizontal collaboration within R&D, i.e. collaboration between companies active as competitors on the output market. Furthermore, all R&D collaboration agreements are entered into by two collaboration partners. None of the collaboration partners is a public centre, i.e. a university or a non-profit research centre. Due to the objective to focus on looser forms of R&D collaboration, announcements directed at the formation of, for example, joint ventures and strategic alliances, were sorted out.
 

Third, in order to reduce noise in the data, announcements, which were contaminated, i.e. occurred on the same day as the company released other information, were eliminated. Announcements made within 7 days prior or subsequent to the company’s annual and quarterly reports were also eliminated. Fourth, in order to ascertain that information about an R&D collaboration agreement had not leaked out to the stock market before the specific announcement was made, the stock movements were checked during the period of two weeks prior the announcement up till the announcement day. As a complement to the check of stock movements, news databases were searched for information on the date an R&D collaboration agreement was first mentioned. Neither the check of stock movements nor the search in news databases indicated that information of any of the R&D collaboration agreements had leaked out to the stock market prior to their specific announcement day.

The coding procedure resulted in 61 announcements of ‘R&D collaboration agreement signed’. 42 of the announcements were released from (12) Swedish companies, 16 from (4) Danish companies and 3 from (2) Norwegian companies.
 Since no Icelandic companies fulfilled the selection criteria and no announcements of ‘R&D collaboration agreement signed’ were sent from the Finnish companies during the period 1996-2000, the event study ended up with a Scandinavian instead of a Nordic focus.

1.4.6 Days of trade 

The total number of trading days during the estimation period –251 to +20 is 272. In order to reassure the robustness of the estimation variables and the results of the event study, the following criteria were imposed:

· If the stock was traded less than 95 per cent (i.e. 259 days) of the 272 trading days, the announcement was excluded from the study. Three announcements were excluded for this reason. 

· If the stock had a non-trading day during the event window –5 to +5, the announcement was excluded from the study.
 No announcement was excluded for this reason.

Thus, the imposed criteria regarding the number of trading days resulted in the exclusion of three announcements leaving 58 of the 61 announcements from the coding procedure to be included in the event study. Table 1.1 shows the industry and country distribution for the announcements included in the study.

Table 1.1 Country and industry distribution for included announcements

	Country
	Industry
	Total

	
	Pharmaceuticals
	Biotechnology
	Health care equipment & supplies

	

	Sweden 
	16
	14
	9
	39

	Denmark
	8
	7
	1
	16

	Norway
	
	
	3
	3

	Finland
	
	
	
	0

	Iceland
	
	
	
	0

	Total
	24
	21
	13
	58


1.4.7 Operationalisation of company-related factors 

Five company-related factors were used as independent variables in the regressions: R&D intensity, Industry affiliation: Biotechnology, Industry affiliation: Health care equipment & supplies, Propensity to engage in R&D collaboration agreements and Company size.

R&D intensity (R&Dintensity) was operationalised as a company’s ratio of R&D costs to net sales for the year when the specific announcement was made. The same definition of R&D intensity is used by, for example, Kelm, Narayanan and Pinches (1995) and Chan, Martin and Kensinger (1990).

Companies belonging to the biotechnology industry were separated out by the introduction of dummy variable DBio (1 = companies belonging to the biotechnology industry, 0 = otherwise). In the same way, dummy variable DHC was introduced to separate out companies belonging to the health care equipment & supplies industry (1 = companies belonging to the health care equipment & supplies industry, 0 = otherwise). In both cases, GICS industry codes were used to conduct the industry classification.

A company’s propensity to engage in R&D collaboration agreements was operationalised as the number of times a company had made an announcement of ‘R&D collaboration agreement signed’ over the five-year period of the study. The operationalisation is consistent with earlier studies (Kelm, Narayanan and Pinches, 1995; Chaney, Devinney and Winer, 1991), which have analysed differences in the information value between companies, which frequently or less frequently engage in a certain activity. To test if there was a difference between companies with a high or low propensity to engage in R&D collaboration agreements, the companies were sorted into two groups depending on their propensity. Five announcements during the five-year period was chosen as the breakpoint since this meant that the company did not make more than approximately one announcement per year, implying a relatively low propensity to engage in R&D collaboration agreements.
 Consequently, dummy variable Dpropensity was introduced assigning 1 to companies, which made 5 or fewer announcements during the five year period and 0 to companies, which made more than five announcements.

The fifth and final company-related factor is company size, which was operationalised as the logarithm of the market value of a company on day t = -1. The factor was given the variable name LogMV(i, t = -1).

1.5 Empirical results

In the following two sections, the empirical results of this study are presented. Using event-study methodology, the first section analyses the stock-price responses following announcements of ‘R&D collaboration agreement signed’. In the subsequent section, the event-study results are analysed with OLS regressions.

1.5.1 Stock-price responses

To check for differences due to industry affiliation, the stock-price responses are analysed by conducting four event studies: one for the full sample and one for each of the three sub-samples: biotech, health care and pharma.
 For the full sample, the event study exhibits a significantly positive abnormal return of 1.79 per cent at the announcement day (t = 0). For the biotech sample there is a significantly positive abnormal return of 3.20 per cent on the announcement day. The health care sample exhibits a significantly positive abnormal return of 2.22 per cent, while the pharma sample exhibits a modest insignificant abnormal return of 0.33 per cent. 

The cumulative average abnormal return from day –20 to +20 for the full sample is presented in Figure 1.1. On the announcement day there is a significantly positive cumulative average abnormal return of 3.86 per cent. With the exception of a drop on day +10 and a downward trend during the last two days of the period, this level remains stable over the 20 days subsequent to the announcement day implying that the positive abnormal return persists. 
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Figure 1.1 CAR average for full sample over the event period –20 to +20

Thus, the results of the event studies support the hypothesis of a positive value effect following announcements of ‘R&D collaboration agreement signed’. This is consistent with Wu and Wei’s (1998) finding of a significantly positive abnormal return after initiations of collaborative R&D among U.S. companies. The abnormal return recorded for the full sample is, however, twice as large as the abnormal return recorded by Wu and Wei (1998). The difference in the magnitude could be explained by the fact that the result in their study is somewhat blurred due to the inclusion of different forms of R&D collaboration (i.e. research joint ventures, co-development, technology alliances and licensing) and an extensive industry distribution where companies from 41 different three-digit SIC industries ranging from high-tech to low-tech industries are included. Consequently, a comparison of the results from the two studies should consider these differences.

1.5.2 Factors influencing stock-price responses

OLS regressions were used to explain the positive value effect that was found to follow announcements of ‘R&D collaboration agreement signed’. Hypotheses 2 to 6 are tested by running univariate regressions. Thus, the univariate regressions aim at verifying the relationship between the abnormal return on day t = 0
 and (1) R&D intensity, (2) companies belonging to the biotechnology industry, (3) companies belonging to the health care equipment & supplies industry, (4) propensity to engage in R&D collaboration agreements, respectively, (5) company size. In order to understand the joint impact of the 5 independent variables, which are analysed in the univariate regressions a multiple regression is also run. The results of both the univariate regressions and the multiple regression are presented in Table 1.2.

Table 1.2 Summary of results from univariate and multivariate analyses 

The univariate regressions are run as: 
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where ARi(0) is the abnormal return on day t = 0 for company i and Xij represents the following independent variables respectively: R&Dintensity = company i’s ratio of R&D costs to net sales for the year when the specific announcement was made, DBio = dummy variable, 1 if company i belongs to the biotechnology industry and 0 otherwise, DHC = dummy variable, 1 if company i belongs to the health care equipment & supplies industry and 0 otherwise, Dpropensity = dummy variable, 1 if company i has made 5 or fewer announcements of ‘R&D collaboration agreement signed’ during the five year period and 0 otherwise and LogMV(i, t = -1) = logarithm of the market value of company i on day t = -1.

The multivariate regression is run as: 

ARi(0) = (i + (1R&Dintensity + (2DBio + (3DHC + (4Dpropensity  + (5LogMV(i, t = -1) +  (i 

	
	Intercept
	Independent variables
	Adjusted  R2

	
	
	R&Dintensity
	DBio
	DHC
	Dpropensity
	Log(MV)
	

	(1)
	0.0123**

(2.375)
	0.0052**

(2.076)
	
	
	
	
	0.083

	(2)
	0.0099**

(2.064)
	
	0.0221*

(1.620)
	
	
	
	0.043

	(3)
	0.0030

(0.340)
	
	0.0275**

(2.107)
	0.0129

(0.860)
	
	
	0.041

	(4)b


	0.0306**

(2.263)
	
	
	-0.0328*

(-1.502)
	
	
	0.037

	(5)
	0.0205***

(2.552)
	
	
	
	-0.0055

(-0.486)
	
	-0.014

	(6)
	0.1206**

(2.370)
	
	
	
	
	-0.0045**

(-2.193)
	0.046

	(7)
	0.0123a***
(2.514)
	0.0052a**

(2.177)
	0.0253a**

(1.683)
	0.0142a

(1.101)
	-0.0117a

(-1.169)
	0.0023a

(0.637)
	0.107a


Note: The t-values are presented in the parentheses

*** Significant at the 1% level for one-tailed tests

** Significant at the 5% level for one-tailed tests

* Significant at the 10% level for one-tailed tests

a The multiple regression is run using orthogonalised independent variables

b Announcements from pharmaceutical companies are excluded in the regression

N = 58

Regression No. 1: R&D intensity

The impact of R&D intensity on the stock-price responses to announcements of R&D collaboration agreement is tested in the first univariate regression where abnormal return is regressed against the ratio of R&D costs to net sales of each company. The result presented on row 1 of Table 1.2 supports hypothesis 2, which assumed a positive and statistically significant relationship between R&D intensity and the value effect following announcements of ‘R&D collaboration agreement signed’. Thus, the result implies that investors on the stock market regard R&D intensity to be an important indicator of a company’s chances of performing efficient R&D activities within its R&D collaborations. This supports the argument that R&D intensity is used as a proxy of a company’s ability to take advantage of the benefits related to an R&D collaboration agreement.

The result corresponds to Wu and Wei’s (1998) finding that companies with a high level of R&D intensity are the ones, which experience the greatest value effect following announcements of their initiation of different forms of R&D collaboration. The present result is also in line with other R&D-related studies, which have found a positive relationship between R&D intensity and the value effect following announcements of, for example, increased R&D expenditures (Chan, Martin and Kensinger, 1990) and R&D project continuation (Kelm, Narayanan and Pinches, 1995). Investors, thus, seem to take R&D intensity as an assurance of a company’s ability to benefit from R&D-related activities irrespective of their specific nature. Since R&D intensity is often used as a measure to determine if a company belongs to a high-tech or a low-tech industry, the findings imply that the more high-tech a company is the more do investors appear to value its engagement in R&D-related activities. 

A difference between the present study and earlier ones is found in the industry distribution of the samples. While earlier studies use samples including companies from both low-tech and high-tech industries, the sample of the present study only includes companies in high-tech industries.
 The statistically significant and positive relationship between R&D intensity and the value effect following announcements of ‘R&D collaboration agreement signed’ confirmed in the present study, consequently, reveals that investors take into account the difference in the degree of R&D intensity even when a sample consists of companies, which exclusively exhibit high levels of R&D intensity.

Regression No. 2: Biotechnology

To test hypothesis 3, a dummy variable separating out companies belonging to the biotechnology industry was introduced. The result of the univariate regression is presented on row 2 of Table 1.2. The coefficient of dummy variable DBio is positive and significantly different from zero on the 10 % level. Thus, the result suggests that investors on the stock market believe that companies belonging to the biotechnology industry benefit more from engaging in an R&D collaboration agreement than companies from the pharmaceutical or the health care equipment & supplies industries. This supports the argument that R&D collaboration agreements are especially crucial for biotechnology companies to engage in, since it enables them to benefit from both cost and knowledge sharing, which is more or less a requisite for surviving in the biotechnology industry.

Although the relationship has not been examined in earlier studies focused on R&D collaboration, the evidence that companies in the biotechnology industry particularly benefit from announcements stating their involvement in R&D-related activities has been confirmed by Kelm, Narayanan and Pinches (1995). Thus, the present study further supports the evidence of the distinctive nature of companies belonging to the biotechnology industry.

Regression No. 3 & 4: Health care equipment & supplies

The split hypothesis 4 is tested by introducing dummy variable DHC, which separates out companies belonging to the health care equipment & supplies industry. The regression results presented on row 3 of Table 1.2 show that the coefficient of the dummy variable DHC is positive, however, not significantly different from zero. This indicates that companies belonging to the health care equipment and supplies industry do not experience a larger value effect than pharmaceutical companies do when they make announcements of ‘R&D collaboration agreement signed’. Thus, investors on the stock market do not seem to regard health care companies to benefit more from an R&D collaboration agreement than pharmaceutical companies do. This, hereby, rejects hypothesis 4a, which assumed that the value effect would be larger since the potential benefits associated with R&D collaboration could be argued to affect a substantially greater proportion of the future value-creation potential in health care companies than in pharmaceutical companies. In line with hypothesis 4b, the regression result presented on row 4 confirms that health care companies experience a significantly smaller value effect than biotechnology companies.

Due to the lack of studies examining the relationship between different industry affiliations and the value effect following announcements of ‘R&D collaboration agreement signed’, there is nothing to compare the above results with. However, the results imply that valuable insight can be gained by analysing companies belonging to different industries separately instead of lumping them together.

Regression No. 5: Propensity to engage in R&D collaboration agreements

In the fifth regression, it is analysed whether a company’s propensity to engage in R&D collaboration agreements has an impact on the stock-price responses. Thus, to test hypothesis 5, dummy variable Dpropensity is introduced to separate out those companies that made five or fewer announcements during the five-year period. The regression result is presented on row five of Table 1.2. The coefficient of dummy variable Dpropensity is negative but insignificantly different from zero. 

The regression result refutes the notion that companies exhibiting a low propensity to engage in R&D collaboration agreements benefit from relatively greater stock-price responses than companies with a high propensity. Consequently, the present study cannot confirm the presence of a surprise element, which, e.g. Chaney, Devinney and Winer (1991) have found to benefit those companies that make few announcements of a certain type. Instead the result is in line with Kelm, Narayanan and Pinches (1995:85) who could not confirm a relationship between a company’s propensity to initiate projects related to different stages in the R&D process and the value effects following these announcements.

Regression No. 6: Company size

To test hypothesis 6, i.e. the impact company size has on the stock-price responses following announcements of ‘R&D collaboration agreement signed’, the abnormal return was regressed against the logarithm of the market value of each company. The result of the univariate regression, which is summarised on row six in Table 1.2, shows that company size is significantly and negatively related to the abnormal return. Thus, the result from the univariate regression supports the hypothesis assuming that companies with smaller market values benefit from greater stock-price responses than companies with larger market values. This lends credence to the argument that investors on the stock market regard the signing of an R&D collaboration agreement to be of relatively greater importance to smaller than to larger companies. This argument rests on the assumption that larger companies engage in more R&D-related activities and that an announcement of ‘R&D collaboration agreement signed’, thus, does not pose an equally important opportunity for a large company to engage in a cost and knowledge-sharing activity than it does for a small company.

The result is in line with Wu and Wei’s (1998) study in which they confirm that companies with the smallest market capitalisations experience the greatest stock-price responses following announcements of collaborative R&D. The result also corresponds to Das, Sen and Sengupta (1998) who find investors to regard small companies to benefit the most from R&D and technology alliances. Thus, the result from the univariate regression supports the notion that small companies benefit the most from engaging in R&D collaborations. The size effect has also been established in other R&D-related studies examining the stock-market reaction following announcements related to different stages in the R&D process (Kelm, Narayanan and Pinches, 1995; Kelm and Narayanan, 1995) and increased R&D expenditures (Chauvin and Hirschey (1993).

Multiple regression No. 7

In order to understand the joint impact of the independent variables used in the univariate regressions, a multiple regression is required. Before the multiple regression was run, the correlation between the independent variables was analysed. The correlation matrix presented in Table 1.3, implies that there could be a problem with isolating the influence of the different independent variables due to multicollinearity. Especially dummy variable DBio appears to be highly correlated with the other independent variables. A more advanced test used for detecting multicollinearity also confirmed the presence of mild multicollinearity. To mitigate multicollinearity, the independent variables were orthogonalised
. An orthogonalising procedure imposing the following ordering has been applied: ‘Log(MV)’ prior to ‘DBio’ prior to ‘DHC’ prior to ‘Dpropensicty’ prior to ‘R&Dintensity’.

Table 5.3 Correlation between the independent variables  

	
	R&Dintensity
	DBio
	DHC
	Dpropensity
	Log(MV)

	R&Dintensity
	1
	
	
	
	

	DBio
	0,463
	1
	
	
	

	DHC
	-0,195
	-0,405
	1
	
	

	Dpropensity 
	0,207
	0,304
	0,079
	1
	

	Log(MV)
	-0,382
	-0,635
	-0,298
	-0,341
	1


The result of the multiple regression is presented on the last row of Table 1.2. With the exception of the influence of company size, the result of the multiple regression is consistent with the results of the univariate regressions. Reviewing the result of the multiple regression shows that the coefficients of R&Dintensity and DBio are still positive and significantly different from zero. This strengthens the support for hypotheses 2 and 3, which assumed R&D intensity and affiliation in the biotechnology industry to be positively related to the value effect following announcements of ‘R&D collaboration agreement signed’. The coefficients of DHC and Dpropensity are still positive and negative, respectively, but insignificant.

The main difference compared to the results of the univariate regressions is found when the independent variable ‘company size’ is analysed. In the multiple regression, company size is no longer significantly related to the abnormal return. Furthermore, the coefficient of Log(MV) goes from being negative in the univariate regression to being positive. An explanation to why company size is insignificant in the multiple regression can be found by reviewing dummy variable DBio and considering the sample structure. DBio goes from being significant on the 10% level in the univariate regression to being significant on the 5% level in the multiple regression. Since companies belonging to the biotechnology industry are the ones in the sample with the smallest market values, the results indicate that company size is a proxy of the information DBio tries to capture, i.e. factors related to the financial situation characterising biotechnology companies. Thus, company size does not appear to be a unique explanatory factor.

1.6 Discussion and concluding remarks

The present study contributes to the rather scarce set of empirical studies focused on R&D collaboration. With its focus on R&D collaboration agreements it provides valuable information on a seldom empirically focused on, but frequently observed form of interorganisational collaboration within R&D. The study confirms that even though it is a looser form of collaboration with less interorganisational dependence there is a significantly positive value effect following announcements of ‘R&D collaboration agreement signed’. The result from the event study shows that the average abnormal return of 1.79 per cent, which was recorded on the announcement day, persists at least throughout the 20 subsequent days. 

The abnormal return is twice as large as the one reported by Wu and Wei (1998). The difference might be explained by the fact that they include different forms of R&D collaboration engaged in by companies from a vast number of different industries. The sample used in the present study is more homogeneous as to industry and form of R&D collaboration. Overall, the findings imply that investors on the stock market regard the signing of an R&D collaboration agreement to be a valuable activity for companies to engage in. The notion that investors are myopic and only find activities improving short-term earnings to be value relevant (see Black and Fraser, 2002; Bushee, 1998) is, thus, refuted in the present study.

These results have important implications for companies, both concerning their inclination to engage in R&D collaborations and concerning their communication process. Since engaging in R&D collaboration agreements appears to be regarded as a value-enhancing activity, companies should reflect on the benefits related to expanding their collaborative activities. Engaging in R&D collaborations should definitely be seen as a strategic action in line with the aim of maximising shareholder value. Furthermore, the established information value and value relevance of announcements of ‘R&D collaboration agreement signed’ should be taken into consideration when a management team designs its communication program. This type of information is apparently of interest to investors when they make their investment decisions.  A clear and detailed description of the signed agreement could mean a more fair valuation of the company’s shares. In the prolongation, the accounting society could consider establishing rules or issuing policies regarding what information related to an R&D collaboration agreement companies should communicate in financial statements. This type of soft information related to intangibles, could be considered for inclusion if the boundaries of financial statements were to be extended.

In order to explain the value effect following announcements of ‘R&D collaboration agreement signed’ five hypotheses were posed to test the relationship between the abnormal return and different characteristics of the companies signing the agreements. The higher the level of R&D intensity a company exhibited, the greater was the value effect following the announcement. Thus, the result implies that investors regard R&D intensity to be an important indicator of a company’s ability to benefit from the signing of an R&D collaboration agreement. This result is in line with the findings in Wu and Wei’s (1998) study of different forms of R&D collaboration. The result also corresponds with other R&D-related studies, which have focused on increased R&D expenditures (Chan, Martin and Kensinger, 1990) and R&D project continuation (Kelm, Narayanan and Pinches, 1995). However, the result reveals interesting information about the degree of R&D intensity and the value impact, which has not been tested in earlier studies. Since only companies from high-tech industries are included in the present study, the result indicates that investors take into account the difference in degree of R&D intensity even when a sample consists of companies, which exclusively exhibit high levels of R&D intensity.

Consistent with the hypothesis, companies belonging to the biotechnology industry were found to benefit more from engaging in R&D collaboration agreements than companies in the pharmaceutical and health care equipment & supplies industries. This result supports Audretsch and Feldman’s (2003) notion that research partnerships are especially important in the biotechnology industry. The nature of the biotechnology industry is characterised as an emerging industry where R&D activities are associated with high risk, substantial cash outlays and uncertain outcomes. This could explain why investors regard the signing of an R&D collaboration agreement, with its cost and knowledge-sharing features, to be especially important to biotechnology companies.

While companies belonging to the health care equipment & supplies industry were found to experience a significantly smaller value effect following announcements of ‘R&D collaboration agreement signed’ than biotechnology companies, the regression result could not confirm that they experience a significantly larger value effect than pharmaceutical companies. 

Neither could the hypothesis proposing a negative relationship between a company’s propensity to engage in R&D collaboration agreements and the value effect following these announcements be confirmed in the regressions. The notion confirmed by Chaney, Devinney and Winer (1991) of a positive stock-price response due to a surprise impact associated with a low propensity is, thereby, not supported. When testing the ‘opposite’-hypothesis, Anand and Khanna (2000) confirmed that the number of times a company has engaged in tighter forms of R&D collaboration, i.e. research joint ventures, is positively related to the value effect following announcements of initiated research joint ventures. They explain their findings with the presence of learning effects, i.e. the greater experience a company has with collaborating within research joint ventures, the better it is at taking advantage of the collaboration. The regression result presented in this study does not, however, imply that investors regard companies with a high propensity to engage in a looser form of R&D collaboration to benefit the most from these collaborations.
In the univariate regression, a significantly negative relationship was confirmed between company size and the abnormal return following the announcements. This result is in line with the findings in Das, Sen and Sengupta (1998) and Wu and Wei (1998). However, in the multiple regression, this relationship disappeared. On the other hand, DBio increased in importance. The results, thus, indicate that DBio is a stronger factor than size in the multiple regression. Company size does not appear to be a unique explanatory variable. Instead the results suggest that company size is a proxy of the information that DBio tries to capture. Since DBio could be seen as a proxy of the financial situation characterising a company in the biotechnology industry, i.e. negative cash flows, poor earnings and strained liquidity, a focus on these factors should be considered. Consequently, the results of this study suggest that company size should be replaced by factors related to a company’s financial situation, i.e. position in life cycle, liquidity status, cash flow and earnings. Testing the explanatory power of these factors might result in a better awareness of what determines the value impact following R&D related announcements.
Regarding future studies, two implications in addition to the above suggestion of a replacement of company size are especially noticeable. First, the present study indicates that there are differences between companies belonging to different industries as to the magnitude of their stock-price response following announcements of ‘R&D collaboration agreement signed’. This implies that valuable insight can be gained regarding the magnitude of the stock-price response but also regarding factors influencing the magnitude, if companies belonging to different industries are analysed separately instead of lumping them together, as has been common in earlier studies. From the present study, we see that ignoring to check for the influence of especially biotechnology companies would have risked blurring the results leading to misinterpretations. Companies from other industries may also exhibit interesting value effects following R&D-related announcements. 

Secondly, the regressions indicate that the search for other explanatory factors should continue. Although the adjusted R2:s in this paper are better than in similar studies (e.g. Wu and Wei, 1998), they still suggest that there is a need for future studies to try to capture other factors, which better explain the abnormal returns. Combining company-related factors like the ones tested here with factors related to the signed agreement may improve our understanding of what determines the magnitude of the stock-market reaction following announcements of ‘R&D collaboration agreement signed’. Factors relevant for inclusion in the regressions could be which phase or which therapeutic area the collaboration agreement refers to. As Veugelers (1998) emphasises, empirical research on R&D collaboration is, however, very demanding in the search for detailed enough information. This notion is supported by Aboody and Lev (2000) who find that the relatively scarce information on a company’s R&D activities results in substantial information asymmetry between the insiders and outsiders of a company. Gathering the above type of information could, therefore, render some difficulties since it is only sporadically disclosed in the announcements. Thus, a potential problem could be to find enough announcements to enable an analysis. Unfortunately, the sample chosen for the present study made such an analysis impossible to conduct.

Concerning the design of future studies on R&D collaborations, it would be interesting to examine a set of R&D collaboration agreements over their life periods from initiation of a pre-clinical study, over phase I-III to commercialisation of a new therapeutic drug. This type of study would improve our understanding of how investors on the stock market value information along the different stages of R&D collaboration. The result of this type of study would be especially useful to companies when they design their investor communication concerning information related to different stages in an R&D-collaboration process.
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�  A review of the literature reveals that there are extensive theoretical analyses of R&D collaborations (see, e.g. Pastor and Sandonís, 2002; Cozzi, 1999; Veugelers, 1998; Kuhlmann and Kuntze, 1991; Katz and Ordover, 1990; Katz, 1986).


� For example, Wu and Wei’s (1998) sample consists of companies from 41 three-digit SIC industries ranging from low-tech to high-tech and Das, Sen and Sengupta (1998) use a sample where 18 two-digit SIC industries are represented.


� The statistics are derived from National Science Board (2000). The R&D expenditures are expressed in billions of constant 1992 dollars. The R&D expenditures for 1998 are preliminary. 





� See Sakakibara (1997) for a comprehensive discussion on the cost sharing vs. knowledge-sharing motive underlying a company’s decision to engage in R&D collaboration.


� A collaboration could be seen as two or more companies combining parts of their value chains in order to utilise complementary resources in the quest for competitive advantages.


� According to Hagedoorn and Sadowski (1996) there is a deep-rooted notion that strategic alliances are often established with a potential objective to transform into a merger or an acquisition. They do, however, find that this objective is seldom realised.


� Prior to the selection of company-related factors, a careful review of earlier studies on strategic alliances was also conducted. This review revealed a rather fragmented use of factors. Among these were company size (Lee, Lee and Pennings, 2001), number of collaborative partners (Bayona, Corredor, Santamaría, 2002), similarity/dissimilarity of collaboration partners (Baum, Calabrese and Silverman, 2000), intra vs. inter-industry collaboration (Chen, 2003) and duration of the alliance (Kale, Singh and Perlmutter, 2000). The lack of detailed enough information combined with a rather limited number of R&D collaboration engaged in by the sample companies, however, prevented the inclusion of some of these factors as determinants.


� The argument of the presence of size advantages in the R&D process, posed by Chauvin and Hirschey (1993) is rejected by Arvanitis (1997). When he analyses if company size has an impact on a company’s innovative activity, he finds no evidence of the existence of economies of scale in the innovation activity. Hitt, Hoskisson and Ireland (1990), however, argue that there is a U-shaped relationship between company size and innovation capacity, i.e. up to a certain level larger companies are more innovative than smaller companies, but after this level the company suffers from diminishing returns. This argument partly refutes Schumpeter’s (1961) notion that larger companies are more innovative than smaller ones.


� A similar model of naïve investor expectation formation is used by, for example, Sundaram, John and John (1996) and Chan, Martin and Kensinger (1990).


� To check for the robustness of the event-study results, industry indexes from S&P 500’s were also used as proxies for the market. The analysis showed that there was no significant difference in the results of the event study when S&P 500’s indexes for pharmaceuticals, biotechnology and health care were used as proxies for the market.


� Due to mergers, four companies went from being Nordic to sub-Nordic companies during the event period. These companies have been included in the study.


� The companies’ industry codes have been collected either from the Stock Exchanges’ GICS codes or the Stock Exchanges’ own coding systems. The Copenhagen, Oslo and Stockholm Stock Exchanges all use GICS (i.e. Global Industry Classification Standard) codes to classify stocks into different industries. The GICS coding system is developed by Morgan Stanley Capital International Inc. and Standard & Poor’s. The Helsinki Stock Exchange and the Reykjavik Stock Exchange use their own coding systems.


� Swedish companies listed on the Nordic Growth Market (NGM) have been included in the selection process since the list has a satisfying trading volume. However, only one Swedish company listed on NGM fulfilled the selection criteria set up for inclusion in the event study.


� No time restriction was imposed except that the company’s stock must have been listed for a long enough period to enable the calculation of estimation variables. 


� Veugelers (1998) claims that the objective with product-oriented collaboration within R&D is to introduce improved products of a higher quality. 


� During the examined period there were not enough announcements made related to these tighter forms of R&D collaboration, to enable a test of the difference in value effect between announcements of looser and tighter forms of R&D collaboration.  


� Since the sample consists of some announcements of ‘R&D collaboration agreement signed’ made by one and the same company there is an inclination for a possible violation of the assumption of independent observations. In spite of a similar sample design, other R&D-related studies tend to ignore the potential problem. However, to ascertain that the possible violation does not lead to the results being overstated, sensitivity analyses were conducted both for the event study and the regressions. The results of the sensitivity analyses did not indicate that the structure of the sample would lead to misinterpretations of the results.


� The broader event window -20 to +20 was also analysed to check for non-trading days. Only two announcements missed one trading day in the broader event window (day –18 and day +17, respectively). These announcements were not excluded from the event study.


� No announcements of ‘R&D collaboration agreement signed’ were found from companies with businesses in health care supplies. Consequently, the 13 announcements included in the industry category ‘Health care equipment & supplies’ are all from companies with businesses in health care equipment. GICS industry code ‘Health care equipment & supplies‘ is, however, used throughout the paper.


� While Kelm, Narayanan and Pinches (1995) use an average R&D intensity calculated for the three years preceding the announcement Chan, Martin and Kensinger (1990) do not disclose if they use the R&D intensity for the year when the announcement was made or if they use an average of a company’s R&D intensity over a period of years. The reason for not using an average is to capture the actual level of R&D intensity when the announcement is made. If an average is used there is a risk that a change in a company’s policy regarding R&D intensity is overlooked.


� To test the robustness of the result, the actual number of announcements a company made during the five-year period was also applied in a univariate regression. There was no significant difference between the regression results.


� The biotech, health care and pharma samples include biotechnology companies, health care equipment & supplies companies and pharmaceutical companies, respectively.


� The reason for using the abnormal return on day t = 0 as the dependent variable in the regressions is that the value effect following the announcements appears to be concentrated to the announcement day (see Figure 1.1).


� Due to the sample consisting of some announcements of ‘R&D collaboration agreement signed’ made by one and the same company, there could be a violation against the assumption of constant variance. To control for the presence of heteroskedasticity, the White-adjusted standard errors were calculated (White, 1980). These did not affect the significance of the results, which implies that the problem of heteroskedasticity is minor. The regressions in Table 5.2 are run with White-adjusted standard errors.








� According to OECD (1986), an industry is considered high-tech if its average R&D intensity (i.e. R&D expenditures to sales ratio) is higher than 3 per cent. An industry with an average R&D intensity less than 1 per cent is considered low-tech. When the average industry R&D intensity is between 1 and 3 per cent, the industry is considered as a medium-tech industry. None of the companies in the sample has an R&D intensity below 7 per cent and are, consequently, all categorised as high-tech.


� A multiple regression was also run with non-orthogonalised independent variables. Comparing this result with the result from the multiple regression run with orthogonalised independent variables shows that the results did not alter much. The main difference was that coefficient DHC went from being significant on the 5 % significance level to being insignificant when the independent variables were orthogonalised.


� A multiple regression was also run, where biotechnology companies were excluded. The result shows that company size was still insignificant, which lends further credence to the notion that company size is a poor determinant of the value impact following announcements of ‘R&D collaboration agreement signed’. 
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