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„We know surprisingly little about mergers and 

acquisitions, despite the buckets of ink spilled on that 

topic. In fact, our collective wisdom could be summed 

up in a few short sentences“1 
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1. Introduction 

1.1 Research purpose / Problem definition  

Ever since humans started with trade and commerce, a number of activities, such as deals, 
transactions and agreements were part of normal business proceedings. These dealings 
which happen on a daily, routine basis usually have no drastic consequences for the trading 
parties. However beyond these standard transactions some specific strategic transactions 
ultimately transform the business by changing strategic direction, ownership and financing 
of companies. Within these restructuring processes merger and acquisition (M&A) became 
very important during the 20th century and continue to be so.  
The frequency of these deals can accumulate to form merger waves. In the USA five waves 
can be distinguished so far: horizontal consolidation (1897-1904), increasing concentration 
(1916-1929), conglomerate era (1965-1969), retrenchment era (1981-1989), the era of mega-
mergers (1992-2000).2 The accumulation of deals, leading to a true wave is depending on 
the availability of sufficient capital liquidity.3 Merger waves are often driven by economic, 
technological and regulatory shocks.4  
Strategic restructuring relying on M&A is frequently caused by a highly dynamic and 
competitive business landscape, where companies are forced to rapidly adapt to the 
changing environment and to bridge capability gaps.5   
In the M&A process all starts with developing a corporate strategy. This is followed by 
organising for acquisitions and then the structuring of the deal. After the acquisition the 
merged parts must be integrated. The whole process is then finalised with the fifth stage, the 
post-acquisition audit, where organisational learning is concluded.6   
Within the multitude of industries, a specific one, the pharmaceutical industry, faced a 
number of tough challenges at the end of the last century that forced the majority of 
companies into multiple mergers, creating huge global companies. Essentially two phases 
between 1988-1991 and 1994-1997 were identified, focussing on consolidation and gaining 
critical mass. A third one is currently ongoing.7 And lately a new phase of M&A in this 
industry sector can be observed. Large pharmaceutical companies have started to select 
much smaller biotech companies with key technologies as acquisition targets.  
This study focuses on two recent acquisitions between large, fully integrated pharmaceutical 
and smaller specialised biotechnological companies. Although on the first glance both deals 
have similar targets – antibody generating companies – the motives and drivers of the much 
larger acquiring party are very different. In this context a novel multi parameter analysis 
method to qualitatively and quantitatively evaluate the overall match between a target 
company and its acquirer will be introduced and applied. The potential targets are 
characterised by certain criteria that enable a ranking of the fit. By doing this, motives will 
be evaluated. Both transactions are analysed with regard to financial parameters, patent data, 
their respective product pipeline and other indicators. In parallel, alternatives to the 
acquisition approach are discussed by comparing the strategic approach of two competitor 

                                                 
2 DePamphilis, D., 2008, Mergers, Acquisitions, and Other Restructuring Activities, 4th Ed. Academic Press, 
Burlington, MA, p.30 
3 Harford, J., (2005), What drives merger waves? Journal of Financial Economics, Vol. 77, pp. 529-560 
4 Mitchell, M., Mulherin, J.H., (1996), The impact of industry shocks on takeover and restructuring activity. 
Journal of Financial Economics, Vol. 41, pp. 193–229. 
5 Schaper-Rinkel , P., (1998), Akquisitionen und strategische Allianzen. Deutscher Universitäts Verlag, 
Wiesbaden, Germany 
6 Sudarsanam, S., 2003, Creating value from mergers and acquisitions. Prentice Hall, Harlow, England, p. 3 
7 Skyes, D., (1999), Pharmaceutical Mergers & Acquisitions, the third wave, Business Insights Ltd  



                                                                                                                                                  8 

companies that are still independent entities continuing to rely strongly on an alliance driven 
business model, or performing M&A activities on their own.  

2. Research objective 

This study aims at introducing and describing a novel multi parameter analysis method to 
identify potential acquisition targets and to qualitatively and quantitatively evaluate the 
overall match between a target company and its acquirer. The method is tested with two 
recent real cases involving each an antibody based biotech company and a large fully 
integrated pharmaceutical company. The model is further validated by comparing two so far 
independent antibody companies against the real cases. 

2.1 Scope of the study / Limitations 

A. The topic is generally not too well documented, especially regarding evaluating 
parameters beyond financial performance. There are numerous articles and analyses 
around merger and acquisition activities and the drivers causing them, but very few 
on describing a methodology to qualitatively and quantitatively measure a match 
between target and acquirer.  

B. Although the selected parameters should be generally applicable, their validity is 
only tested in two case studies with two “neutral” controls. However, this should be 
sufficient to give a first indication of the usefulness of the method.   

C. The cases are restricted to a small subset of the biotech industry, representing only 
antibody technology companies as targets for acquisition. Nevertheless this will 
address a selection of current M&A activities, which are currently highly relevant 
due to the number and size of the deals. 

D. The acquisition parties are considered as being similar although they differ in size 
and financial results. Both share the characteristic that they are fully integrated 
companies having research, development, sales and marketing and a global presence. 

E. My research will not evaluate the outcome of the acquisitions, since both pairs of 
companies have continued to be active in M&A after the events analysed here, 
making it difficult to dissect the primary effects from secondary ones. But it will be 
discussed if the actually performed transactions were the most reasonable with 
regard to the evaluated parameters. 

F. The data, which builds the basis of the analysis, has been collected only from 
publicly available sources to avoid any bias that might be introduced through 
interviews. In addition this will make this methodology broader applicable for other 
industries or cases without the need of revealing a secret interest to a potential target. 
However, using public financial information excludes privately held enterprises, thus 
limiting the range of accessible companies.  

2.2 Structure of the study 

The study is structured as follows: Section 3 gives an overview on the theoretical framework 
of merger and acquisitions, describing typical motives, specifically for M&A activities of 
pharmaceutical companies. Section 4 discusses the methodology how to study the ten 
different parameters. In section 5 this methodology is applied to quantitatively and 
qualitatively analyse the parameters for the different companies, resulting in a scorecard for 
each. Section 6 discusses the findings in relation to the framework resulting in conclusions 
of the study in section 7. 
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3. Theoretical discussion 

In this chapter first the various concepts of corporate restructuring are explained. Then the 
different merger theories are compared. This is followed by a more detailed description of 
several merger and acquisition types and the presentation of alternatives. The next paragraph 
summarises reasons for merger and acquisition activities. Here it is distinguished between 
drivers for the acquirer and motives for the acquisition target. At the end of this chapter 
typical parameters to predict M&A targets are introduced. The theoretical part is then 
concluded with a collection of techniques to evaluate targets. 

3.1 Corporate restructuring  

Mergers and acquisitions are strategic tools of corporate restructuring, contributing to growth 
generating and value adding strategies. This can be achieved by managing the corporate 
portfolio, individual businesses and internal linkages.  Regarding the portfolio, it can either be 
extended through acquisitions, mergers, new ventures or diminished by divestments and spin-
offs. Portfolio planning is frequently performed through assessment matrices, including 
parameters like industry attractiveness and competitive advantage.8 

 
Figure 1: Corporate restructuring processes 8 
 
The ownership or control over firms or business units can change according to six different 
sets: acquisition, divestiture, spin-off, equity carve-out, leveraged buyout and management 
buyout as described in figure 1. “…an acquisition occurs, when one company takes a 
controlling ownership interest in another firm, a legal subsidiary of another firm, or selected 
assets of another firm such as a manufacturing facility. An acquisition may involve the 
purchase of another firm’s assets or stock, with the acquired firm continuing to exist as a 
legally owned subsidiary of the acquirer. In contrast, a divestiture is the sale of all or 
substantially all of a company or product line to another party for cash or securities. A spin-
off is a transaction in which a parent creates a new legal subsidiary and distributes shares it 
owns in the subsidiary to its current shareholders as a stock dividend. An equity carve-out 
describes a transaction in which the parent firm issues a portion of its stock or tat of a 
subsidiary to the public….A leveraged buyout (LBO) or highly leveraged transaction involves 
the purchase of a company financed primarily by debt. The term often is applied to firm 
borrowing funds to buy back its stock to convert from a publicly owned to a privately owned 
company. A management buyout is a leveraged buyout in which managers of a publicly held 
firm or division of publicly held company want to take the firm or division private.”9 

                                                 
8 Grant, R.M., 2005, Contemporary strategy analysis, 5th Ed. Blackwell publishing, Malden, MA, pp. 477 
9 DePamphilis, D., 2008, Mergers, Acquisitions, and Other Restructuring Activities, 4th Ed. Academic Press, 
Burlington, MA, p.5 
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3.2 Merger theories 

According to Trautwein, merger motives can be grouped into seven distinct theories as 
described in figure 2. Within the efficiency theory, financial, operational and managerial 
synergies will be achieved. In contrast to that, mergers can contribute to cross-subsidize 
products, to limiting competition or to deter potential market entrants as stated in the 
monopoly theory. The valuation theory relies on an information gradient, where bidders 
estimate the target’s value higher then the stock market or see hidden advantages when 
combining two companies. Mangers’ personal interests to extend their power play an 
important role in the empire-building theory. Following the model of a strategic decision 
process influenced by limited information and a lack of rationality, merger motives can also 
be explained by a process theory. The raider theory is the basis for a more negative 
motivation that in reality hardly ever can be observed, but is based on the transfer of value 
from the target’s stockholders. The last variant, trying to explain mergers by economic 
disturbance theory is relatively unrealistic.10  
 

 
Figure 2: Merger motives 9 
 
Viewing M&A activities from a transfer of key assets perspective, it appears that M&A can 
quickly fulfil strategic ambitions, that otherwise would take too long to establish by organic 
growth or would simply be impossible due to intellectual property limitations. “Mergers and 
acquisitions rapidly reconfigure assets to better implement strategy by combining 
independent enterprises. This is effected through the purchase of one organisation (classic 
acquisition), exchange of stock, or simple pooling of assets (classic merger).”11 
Besides growing the business, it is also attractive or necessary to broaden by diversification 
into other areas or markets. “Companies often merge in an attempt to diversify into another 
line of business. The history of mergers is replete with diversification transactions. The track 
record of these diversifications, with notable exceptions, is not very impressive. However, 
certain types of diversifying transactions those that do not involve a movement to a very 
different business category have a better track record. Companies experience greater success 
                                                 
10 Trautwein, F., (1989), Merger motives and merger perspectives. Strategic Management Journal, Vol. 11, No. 
4, pp. 283-295 
11 Cooper, C.L., Argyris. C., 1998, The Concise Blackwell Encyclopedia of Management, Blackwell Publishing,  
Oxford, UK, p. 281 
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with horizontal combinations, which result in an increase in market share, and even with some 
vertical transactions, which may provide other economic benefits.”12 

3.3 Merger and acquisition types  

Several types of mergers can be distinguished, and definitions for cases such as horizontal, 
vertical, congeneric and conglomerate merger can be found in the academic literature. “A 
horizontal merger results when two firms in the same line of business are merged… A 
vertical merger occurs when a firm acquires a supplier or a customer… The economic benefit 
of this type of merger stems from the firm’s increased control over the acquisition of raw 
materials or the distribution of finished goods. A congeneric merger is achieved by acquiring 
a firm that is in the same general industry but neither in the same line of business nor a 
supplier or customer… The benefit of this type of merger is the resulting ability to use the 
same sales and distribution channels to reach customers of both businesses. A conglomerate 
merger involves the combination of firms in unrelated businesses… This would make the 
operating risk of the combination smaller than the risk of the firms standing by themselves.”13 
A small percentage of mergers is classified as reverse merger or takeover. “The term “reverse 
takeover” refers to a specific corporate governance event where a private company is 
acquired by a public company in order to obtain the public listing, and where the private 
partner is the surviving public entity. In most instances, the newly created firm continues 
operating under the name and the managerial control of the private firm.”14 
Looking at the economical consequences, it is not always the case, that the outcome on the 
earnings per share is positive. “A merger can be either accretive or dilutive. A merger is 
accretive when the acquiring company’s earnings per share will increase after the merger. A 
merger is dilutive when the acquiring company’s earnings will fall after a merger.”15 
Analysing acquisitions in more detail reveals two generic types, complementary or 
supplementary. “A complementary acquisition is one that helps to compensate for some 
weakness of the acquiring firm. For example, the acquiring company might have strong 
manufacturing, but weak marketing or sales; the target may have strong marketing and sales, 
but poor quality control in manufacturing. … A supplementary deal is one where the target 
reinforces an existing strength of the acquiring firm; therefore, the target is similar to the 
acquirer.”16 
In the case of the pharmaceutical industry three categories can be distinguished: “… 
horizontal mergers, potential competition mergers, and innovation market mergers. First, 
direct horizontal mergers between rivals that compete in the same market are most likely to 
have anticompetitive effects. The second category of mergers occurs when one firm has a 
product in the market and another firm actively is engaged in a research effort to design and 
manufacture a competing product, whether generic or not. Finally, two firms that do not 
have products, but are engaged in research efforts to address the same medical need may 
merge. Under some circumstances, this type of merger can have an anticompetitive effect on 
a market for innovation of new drugs.”17 
                                                 
12 Gaughan, P.A., 2002, Mergers, Acquisitions, and Corporate Restructurings, John Wiley and Sons, Hoboken, 
NJ  p. 7-8 
13 Bhalla, V.K., 2006, Financial Management and Policy. Anmol Publications, New Delhi, India,  p. 1016   
14 Gleasona, K.C., Rosenthalb, L.,  Wiggins, R.A., (2005), Backing into being public: an exploratory analysis of 
reverse takeovers. Journal of Corporate Finance Vol. 12, No. 1, pp. 54-79 
15 Bhatawedekhar, D., Hamadeh, H., 2002, Vault Guide to Finance Interviews, Vault, New York, NY,  p. 141  
16 Moeller, S., Brady, C., 2007, Intelligent M&A: Navigating the Mergers and Acquisitions Minefield, John 
Wiley and Sons, Hoboken, NJ, p. 8-9  
17 Balto, D.A., Mongoven, J.F., (1999), Antitrust Enforcement in Pharmaceutical Industry Mergers. Food and 
Drug Law Journal, Vol. 54, pp. 255-278 
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3.4 Alternatives to mergers and acquisitions 

What are other options to enter a new market? There must be third way between acquisition 
and internal development. In this context licensing or joint ventures have been recommended, 
basing the decision on the existing company’s familiarity of the new market or technology.18  
The transition from partnering, relying only on contractual agreements, to a full acquisition 
can be a gradual process with intermediate equity based arrangements. A shift from 
cooperation towards integration is aligned to an increased capital commitment.19   
 

 
Figure 3: The sliding transition from partnering to merger18 
 
Value generation is achieved by moving products through a value chain. This chain can be a 
series of independent firms in a market or an integrated capability. However moving products 
between firms create transaction costs. On the other hand managing capabilities causes 
administration costs. If the administration costs are lower than the transaction costs, 
integration will be favoured. This vertical integration along the value chain can either be 
forward oriented by absorbing customers or backwards by taking over suppliers. As 
alternatives to complete integration various forms of long term contracts between suppliers 
and customers, franchises, alliances and joint ventures (JV) can be selected. The decision 
which form of vertical relation is chosen depends often on strategic implications and not only 
cost based calculations.20  
Alternatives to M&A could be separated into 5 different cases. Joint ventures are established 
by separate parties to achieve shared strategic objectives. JV form an independent legal 
corporation or partnership with an own management and exist for a limited time. In contrast 
to that strategic alliances usually do not create a legal entity but also want to achieve 
common goals. They are a much looser agreements that allow quick and easy termination. 
Passive minority investments typically offer capital to small start-up companies to enable 
product and technology development, which is beneficial for the investor. In a franchise a 
dealer gets the privilege to sell products and services. This is a low-cost variant of business 
expansion into new geographic and market segments. In other words, a franchise is a 
specialized license agreement. Another example for licensing is the access to a proprietary 
technology.21 

                                                 
18 Roberts, E.B. Berry, C.A., (1985), Entering new businesses: Selecting strategies for success, Sloan 
Management Review, Vol. 26, No. 3, pp. 3-12 
19 Säubert, H., 2005, Partnering Versus Mergers & Acquisitions, Deutscher Universitäts-Verlag, Wiesbaden, 
Germany, p. 4 
20 Grant, R.M., 2005, Contemporary strategy analysis, 5th Ed. Blackwell publishing, Malden, MA, pp. 392-404   
21 DePamphilis, D., 2008, Mergers, Acquisitions, and Other Restructuring Activities, 4th Ed. Academic Press, 
Burlington, MA, p.11 
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3.5 Reasons for merger and acquisition 

An increased frequency of mergers and acquisitions can be observed when two prerequisites 
coincide: a significant discontinuity in the business environment and the appearance of novel 
financial sources. Frequently the discontinuity is caused by emerging technological 
innovations, rapidly growing markets or changes in legislation or regulation.22  
There are several possibilities to get control over new technologies or innovations: develop 
yourself, buy or copy from others. In this context two factors must be considered, the 
transaction cost and the strategic implications. Transaction costs to obtain technology from 
the market must be balanced against administrative costs after integrating the technology. 
Limitations for own development may arise from a lack of expertise, capital and time, 
whereas copying technology is prohibited by patents. Thus the acquisition of technology 
seems to be an efficient strategy to get quick and legal access to innovation.23 
“An acquisition to fill holes in the current product line versus developing the new product in 
house can be considered a strategy to improve the time to market.”24 
In the post war decades from the 1950s to the early 1980s the diversification was driven by 
growth and not profitability. This was supported by a positive economic development that 
allowed easy profits and satisfied shareholders. However this changed during the 1980s, 
when shareholder value gained more importance due to a more turbulent economic 
environment and novel strategies.25  
The new focus on profitability was caused by the difficulties of large diversified companies to 
deliver profits. Additional pressure from large institutional shareholders like pension funds 
led to an increased turnover of incapable CEOs.26  
However growth and marked dominance frequently cannot be sustained by mergers and 
acquisitions alone. “Although in a rapidly expanding economy, early acquisition and merger 
may quickly enable the larger firms to achieve near-monopoly positions in many industries, it 
is a game that two can play, and if the market is expanding rapidly enough, the merger of 
smaller firms or later arrivals may enable them quickly to overcome the handicaps of small 
size, and through merger to challenge the dominant position of the larger earlier-established 
firms. If a merger is a “cause” of early dominance, it is sometimes equally a “cause” of a 
subsequent weakening of that dominance.”27  

3.5.1 Drivers for the acquirer 

The following paragraphs discuss different drivers for the acquirer. Besides general motives 
that can be observed in many industries, some specific drives that are particularly important 
for the pharmaceutical industry are described.  

                                                 
22 Langford, R., Brown, C., (2004), Making M&A pay: lessons from the worlds most successful acquirers. 
Strategy & Leadership, Vol. 32, No. 1, pp. 5-14 
23 Holstrom, B., Kaplan, S.N., (2001), Corporate governance and merger activity in the United States: making 
sense of the 1980s and 1990s. Journal of Economic Perspectives, Vol. 15, No. 2, pp.121–144 
24 Lemieux, O.P., Banks, J.C., (2007), High tech M&A – strategic valuation. Management Decision, Vol. 45, 
No. 9, pp. 1412-1425 
25 Grant, R.M., 2005, Contemporary strategy analysis, 5th Ed. Blackwell publishing, Malden, MA, pp. 448-449   
26 Bianco, A., Lavelle, L., (2000), The CEO trap. Business Week, Dec. 11, pp. 44-49 
27 Penrose, E., 1959, The Theory of the Growth of the Firm 3rd Ed. Oxford University Press, Oxford, UK, p. 239 
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3.5.1.1 Economical motives  

Interestingly an expensive acquisition might be an attractive tool to avoid being taken over 
yourself. Since a huge part of these transactions are paid in cash and financed through loans, 
the resulting debts can be an effective anti-takeover defence. Merging two smaller parties 
may have a similar effect. As a new united entity they might be too large to be acquired. 
Companies being in the luxurious situation of large cash reserves can consider that 
reinvestment of cash through an acquisition will be more profitable than a stock buy back 
program. Financial aspects might also play a role on a higher level. One parameter for 
valuating companies is the assessment of revenue growth. The required growth rate is not 
always achievable by organic growth, but can be obtained though increasing the size of the 
business by merger and acquisitions.  

3.5.1.2 Supporting growth 

Besides simple financial motives to increase revenues by adding to the mass of the company, 
growth can also be supported by targeted M&A activities. This can focus on geographic or 
product expansion, both giving access to new markets. Growth itself can lead to potential 
savings though economies of scale, scope and learning.28  
Synergy effects will appear that result from removing duplications or overlaps. One 
consequence of mergers often is the reducing of headcount, for example decreasing the sales 
force in areas where both companies were active simultaneously. Manufacturing capacities 
can be better exploited by adding new, acquired products. This is of particular interest at 
pharmaceutical companies that suffer from excess capacity due to pipeline gaps.    
Some authors distinguish between a product or technology relatedness in M&A activities. 
“By targeting firms that are working on similar technologies, acquirers can also soften 
competition and possibly, erect higher technology barriers that can negatively affect the 
innovation process of other firms…Deals between firms with high product relatedness, allow 
to achieve larger economies of scale in production, distribution and advertising while 
reinforcing the market power in those therapeutic area where both acquirer and target are 
active players.”29   

3.5.1.3 Managerial drivers 

Beyond the above listed more objective factors, managerial drivers often have a very 
subjective component. Managers that are very active in M&A frequently connect their 
personal status and obviously remuneration to the size of their company. Others try to deploy 
their underused managerial talent to obtain self fulfilment. An important motive is also the job 
security that is higher if being the acquirer instead of being the target.  

3.5.1.4 Access to a technology platform 

This driver can be simplified in the statement, that it is often quicker, cheaper and easier to 
buy, than to develop yourself. The majority of large pharmaceutical companies have a long 
tradition of discovering small molecule drugs. Since the rise of the biotech companies that 

                                                 
28 Lambrecht, B.M., (2004), The timing and terms of mergers motivated by economies of scale. Journal of 
Financial Economics. Vol. 72, No. 1, pp. 41-62 
29 Ornaghi, C., (2008), Mergers and innovation in big pharma. International Journal of Industrial Organization, in 
press 
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started in the 1980s the big pharmas have carefully observed their progress, which has been 
fuelled by a number of innovations and scientific breakthroughs, like the broad application of 
molecular biology, or the sequencing of the human genome. A striking feature of biotech 
companies is the higher productivity, which can be achieved despite significantly smaller 
research budgets. Since 2004 biotech companies have continuously delivered more new drug 
applications (NDA) or biologics license applications (BLA) than the 15 largest 
pharmaceutical companies.30 The development of antibodies is on of several key 
technologies that are of high priority to acquire for pharmaceutical companies. A more 
refined description of the advantages of antibodies can be found in chapter 5.1.3. 

3.5.2 Drivers for the acquisition target 

3.5.2.1 Exit strategy for biotech companies  

After the initial public offering (IPO) record year of 2000 with 71 new biotech companies in 
North America and 29 in Europe, a lag phase of three years followed. The last three years the 
number of IPOs has been relatively stable at roughly 22 both in North America and Europe. 
However beside an IPO, still the outlook of being acquired is seen as an acceptable exit 
strategy for many investors.31  
In order to obtain the maximum return on investments it has been recommended, that biotech 
companies gain maximum flexibility by applying a parallel trade approach supporting both 
sale and IPO as strategy.32 

3.5.2.2 Access to infrastructure for commercializat ion 

Being acquired can be very beneficial for a company if this leads to a complementation of the 
value chain. Porter’s classical value chain distinguishes between primary and support 
activities. Smaller biotech companies usually contain all support activities, but often lack the 
late stage primary activities. The typical value chain of pharmaceutical companies comprises 
four primary activities: Discovery, development, manufacturing and marketing/sales. 
Depending on the development stage of a biotech company it may lack up to the last three 
elements, performing only discovery activities. As simple rule, the more complete the value 
chain, the more expensive an acquisition will be. The acquired target can benefit from getting 
access to development, manufacturing and marketing/sales capabilities, enabling a full 
commercialisation of early stage drugs and products or to get access to financial and technical 
resources to bring own drugs to clinical studies. 

3.6 M&A target prediction 

Merger and acquisitions play an important role in the growth of companies. Although there 
are many reports on analysing motives and the outcome of M&A activities, less attention is 
paid to generate a theory on identifying acquisition targets and their match to a potential 
acquirer. More than 20 years ago initial theoretical work focused on identifying factors for a 

                                                 
30 Giovanetti, G.T., Jaggi, G., (2007), Beyond borders, Global Biotechnology report 2007, p. 37 
31 Lawrence, S., (2008), 2007- a banner year for biotech, Nature Biotechnology, Vol. 26, No. 2, p. 150  
32 Behnke, N., Hültenschmidt, N., (2007), New path to profits in biotech: Taking the acquisition exit. Journal of 
Commercial Biotechnology, vol. 13, No. 2, pp. 78–85  
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successful acquisition. Key parameters in that study were the strategic fit and the 
measurement of synergies expressed in financial terms.33 
It is not surprising that many later publications focus solely on financial parameters.34,35,37 
Typically ratios of certain financial values are collected that indicate a certain quality of the 
company. Of interest in that context are: profitability, liquidity, leverage, turnover and 
growth. Interestingly, it seems that the significance of these indicators changed over time, 
with liquidity, leverage and growth being important in the 1960 and being totally replaced by 
leverage in the 1970s and 1980s. For all these financial expressions multiple ratios can be 
applied. For instance EBIT (earnings before interest and tax) is divided by the figure for sales 
or equity to indicate profitability. Liquidity can be determined through variations of cash and 
assets ratios. Turnover is always related to ratios of sales, whereas growth is defined by 
calculating sales ratios over several years. Significant ratios for leverage include 
EBIT/interest and Cash flow/interest.  
When comparing 22 different ratios with regard to their significance as characteristics for 
merging firms, only 6 ratios delivered statistically significant values to discriminate between 
target, acquiring and non-merging companies. Table 1 shows the overview on typical 
financial variables applied for analysing target firms. There it seems, that all studies have in 
common, that they identified low financial leverage as typical characteristic of an acquisition 
target.34 
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36 Multiple discriminant analysis  X X X   L     
37 Factor analysis  H L  L X  X   X 
38 Multiple discriminant analysis  X X X L X H X X X X 
39 Logit L X X L L   X X X X 
40 Logit  X X X L  L X  X  
41 Probit    H L       

X=measured, but not significant, L=low for targets, H=high for targets 
 

                                                 
33 Clarke, C.J., (1987), Acquisitions—Techniques for measuring strategic fit. Long Range Planning, Vol. 20, No. 
3, pp. 12-18 
34 Sorensen, D.E., (2000), Characteristics of merging firms. Journal of Economics and Business, Vol. 52, pp. 
423-433 
35 Meador, A.L., Church, P.H., Rayburn, L.G., (1996), Development of prediction models for horizontal and 
vertical mergers. Journal of financial and strategic decisions, Vol. 9, No, 1, pp. 11-23  
36 Simkowitz, M.A., Monroe, R.J., (1971), A Discriminant Analysis Function for Conglomerate Targets. 
Southern Journal of Business, pp. 1-14 
37 Stevens, D.L., (1973), Financial Characteristics of Merged Firms. Journal of Financial and Quantitative 
Analysis, pp. 149-158 
38 Wansley, J.A, (1984), Discriminant Analysis and Merger Theory.  Review of Business and Economic 
Research, pp. 77-85 
39 Dietrich, J.K. Sorenson, E., (1984), An Application of Logit Analysis to Prediction of Merger Targets, Journal 
of Business Research, pp. 393-402 
40 Palepu, K.G., (1986), Predicting Takeover Targets a Methodology and Empirical Analysis. Journal of 
Accounting and Economics, Vol. 8, pp. 3-35 
41 Pastena, V., Ruland, W., (1986), The Merger/Bankruptcy Alternative. The Accounting Review, pp. 288-301 
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A rough set approach with 10 financial parameters to study acquisition targets in Greece 
revealed, that profitability, debt capacity and liquidity as the important factors. However, the 
prediction precision can be improved by including non-financial parameters.42 
In order to distinguish between hostile and friendly takeovers the timeframe for observation 
can be extended. Instead of the typical 12 month values around the time point of an 
acquisition as mostly applied, data on financial parameters can be collected for a three years 
interval to identify trends instead. Doing this, it was found, that companies with a positive 
accounting performance in combination with poor capital market performance were primarily 
selected as targets for friendly takeover.43 
Some of the considerations to predict potential takeover targets are derived from portfolio 
management strategies focusing on the identification of profitable investments. These 
abnormal returns of investments after acquisitions are primarily caused by the high premiums 
paid by the bidder (see table 5). To establish a predictive model, six variables have been 
defined that serve as motives for takeover: inefficient management, firm undervaluation, free 
cash flow, firm size, real property and growth resource imbalance. All these parameters can 
be expressed as financial terms such as: return on capital employed (ROCE), market-to-book 
(MTB) ratio, free cash flow (FCF), total assets, ratio of tangible fixed assets to total assets, 
growth as average sales growth, liquidity is measured as the ratio of cash and marketable 
securities to total assets, and leverage as the ratio of debt to the total share capital and 
reserves.44  
In the range of financial parameters Tobin’s q (ratio of market to replacement value) is a 
relevant one, indicating undervalued firms with a q<1 that may be attractive targets for 
acquisition. “…a takeover bid of a low q-firm is an attempt to acquire valuable resources at a 
cost below that of de novo investments.”45 
When analysing other restructuring activities beyond M&A to avoid false positive results by 
misclassification it was found out, that factors connected to undervaluation, inefficient 
management, growth-resource imbalances and capital structure also hold true for other 
restructuring activities. Interestingly growth related imbalances were clearly defined: “More 
specifically, firms with high growth, but low resources are more likely to be acquired by 
firms with the opposite imbalance - low growth and high financial resources. Similarly, firms 
with low growth, but high financial resources are likely to be acquired by firms with the 
opposite imbalance - high growth and low financial resources.”46 
Although many studies proofed to be useful and claim correct prediction rates of 60-90%, the 
methods are mostly affected by arbitrarily choosing cut off levels to discriminate between 
acquired and non-acquired firms. In addition it seems that more than just pure financial 
parameters determine the selection of a company as target for takeover. “However, given the 
diversity of merger motives and their varying importance across time, the use of a single 
cross-sectional linear model to encapsulate their impact is much more difficult, if not 
impossible.”47 

                                                 
42 Stowiliski, R., Zopounidis, C., Dimitras, A.I., (1997), Prediction of company acquisition in Greece by means 
of the rough set approach. European Journal of Operational Research, Vol. 100, pp. 1-15 
43 Weir, C., Laing, D., (2003), The selection of friendly take-over targets in the UK: some empirical evidence. 
Management Decision, Vol. 41, No. 6, pp. 550-557  
44 Powell, R., (2008), Takeover Prediction Models and Portfolio Strategies: A Multinomial Approach, 
Multinational Finance Journal, in press  
45 Hasbrouck, J., (1985), The characteristics of takeover targets: q and other measures. Journal of Banking and 
Finance, Vol. 9, pp. 351-362 
46 Powell, R., Yawson, A., (2008), Are Corporate Restructuring Events Driven by Common Factors? 
Implications for Takeover Prediction, Journal of Business Finance and Accounting, in press 
47 Barnes, P., (1999), Predicting UK Takeover Targets: Some Methodological Issues and an Empirical Study. 
Review of Quantitative Finance and Accounting, Vol. 12, No. 3, pp. 283–301 
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Particularly in the case of biotech companies financial ratios often do not make sense, since 
they are frequently not making profits, have high debts and low liquidity. Recently a new 
methodology studying small biotech company mergers has been described. Here companies 
were categorized according to 6 criteria (disease focus, science focus, products, R&D tactics, 
pipeline and funding) with in total 29 parameters creating a binary profile for each company 
involved. It was found, that the merger served as catalyst for business change, but not to 
build critical mass or enhance business performance.48  
Another report studied ex ante characteristics of biotech and pharma firms that could indicate 
the propensity for merger. Besides financial rations (e.g. cash/sales or Tobin’s q) they also 
included the number of marketed drugs and the percentage of portfolio approaching patent 
expiry. It was concluded, that large companies are involved in M&A due to excess capacity 
and patent expirations, whereas small companies favoured M&A as response to financial 
trouble.49  
When analysing 900 European M&A transactions it was found that “…takeover target 
companies share some common characteristics. They are smaller in size, undervalued, less 
liquid, have low sales growth but exhibit strong short-term price momentum and their shares 
are actively trading prior to the deal announcement.”50 
A review of recent literature on anglo-american M&A theories revealed six schools of 
thoughts. “Capital Market”, “Principal/Agent”, “Industrial Organization”, “Organizational 
behavior”, “Human Resources” and “Strategic Management”51 Most of the models for target 
prediction relate to capital market considerations. My topic of interest, the evaluation of a 
match or strategic fit between target and acquirer is primarily influenced by thoughts from 
the organisational behaviour and strategic management. Besides the aspiration to identify a 
high strategic fit, also a positive effect of cultural fit between target and acquirer could be 
identified. 

3.7 Target evaluation  

The next logical step after identifying acquisition targets by a financial ratio approach would 
then be to enter into a more detailed evaluation of the selected target company. This is only 
possible after revealing potential acquisition intentions and requires cooperation of the target 
management. This starts a so called due diligence process covering more than just financial 
parameters. A multitude of factors is recommended that distinguishes between internal and 
external environment and tangible and intangible assets in both areas. Particularly intangible 
assets can have huge tax implication if not done properly. Table 2 summarises the 
parameters that should be covered in a proper due diligence process: 

                                                 
48 Maybeck, V., Bains, B., (2006), Small company mergers – good for whom? Nature Biotechnology, Vol. 24, 
No. 11, pp. 1343-1348 
49 Danzon, P.M., Epstein, A., Nicholson, S., (2007), Mergers and acquisitions in the pharmaceutical and biotech 
industries. Managerial and Decision Economics, Vol. 28, pp. 307-328 
50 Brar,G., Giamouridis,D., Liodakis, M., (2008), Predicting European Takeover Targets, European Financial 
Management. 22. Jan, p. 1-21 
51 Schmidt, S.L., Vogt, P., Schriber, S., (2005), Ansätze und Ergebnisse angloamerikanischer M&A-Forschung. 
Journal für Betriebswirtschaft, Vol. 55, No. 4, pp. 297-319 
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Table 2: Due Diligence dimensions and environments52 
 Internal environment External environment 

T
an

g
ib

le
 

• cash    
• plant equipment   
• accounts receivable   
• patents/trademarks 
• technology 
• inventory 

• share of market 
• supplier/distributor contracts 
• physical location 

 

In
ta

n
g

ib
le

 

• quality of leadership 
• training of personnel   
• corporate culture    
• quality of information/analysis  
• operating system 
• loyalty of personnel 
• trade secrets 
• data bases 
• personal/professional networks 

• brand product awareness 
• customer loyalty 
• competitive positioning 

 
 

 
Not all of the above mentioned parameters can be analysed before revealing your interest of 
acquisition to the target. Typical elements in relation to motives can be seen in table 3. 
 
Table 3: Due diligence focus in relation to M&A objective53 
M&A type Strategic objectives Due diligence focus 
Overcapacity M&A Eliminate overcapacity, gain market 

share, achieve scale economics 
Retaining market share, rationalisation 
cost (e.g. HR and IT) 

Geographic roll up 
M&A 

Geographic expansion, operating units 
remain local 

Retaining customers, strength of 
product relative to competition 

Product or market 
extension M&A 

Acquisitions to extend a company’s 
product line or its international 
coverage 

Cultural and systems integration, 
strength of product relative to 
competition 

M&A as research 
and development 

Acquisition used instead of in-house 
R&D to build a market position quickly 

Technical and intellectual due diligence, 
retention of key people 

Industry convergence 
M&A 

A company bets that a new industry is 
emerging and tries to establish a 
position by culling resources from 
existing industries whose boundaries 
are eroding 

Commercial due diligence, technical 
due diligence, retention of key staff 

 
Other sources recommend to structure the due diligence process according to the type of 
M&A activity you are planning to perform, thus taking into account your own motives. This 
is a pragmatic approach that will minimize cost, effort and time of analysis. 
The selection of a target is mostly coupled to the diversification theory. That theory claims 
that synergy creation and thus the saving and value generating potential is highest in related 
acquisitions.54  
Later in the methodology part we will see, that a number of the factors from the due 
diligence matrix will reappear. This will be patents and location (presence) from the tangible 
environment and the competitive positioning, represented in parts of the patent, pipeline and 
platform analysis.   

                                                 
52 Harvey, M.G., Lusch, R.F., (1995), Expanding the nature and scope of Due Diligence, Journal of Business 
Venturing, Vol. 10, pp. 5-21 
53 Howson, P., 2003, Due Diligence: The Critical Stage in Mergers and Acquisitions. Gower Publishing, Ltd., 
Aldershot, UK, p. 16 
54 Salter, M.S., Weinhold, W.A., (1978), Diversification via acquisition: Creating value. Harvard Business 
Review, Vol. 56, No. 4,  pp. 166-176. 
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4. Data collection 

The data was collected exclusively from publicly available sources, and primarily extracted 
from the annual reports of the evaluated companies or patent databases. In all cases at least a 
time frame of 4 years prior to the actual acquisition was covered to be able to identify trends 
and to balance too large fluctuations.  
This approach avoids any bias that might be introduced through interviews and relies on 
standardisation, since annual reports must follow certain accounting guidelines. Public 
sources make this methodology broader applicable for other industries or cases without the 
need of revealing a secret interest to a potential acquisition target. 
The set of 10 evaluated parameters is solely based on facts and avoids any interpretation 
through personal statements. They cover both internal elements of the companies that are 
independent of any acquisition as well as factors dependent on a potential acquirer. To enable 
a proper quantification of the data, a rule set is defined, that enables the translation of the 
results into numbers making this a quantitative study.  
The outcome of the analysis can be verified with respect to what happened in reality. The 
result of this analysis will be a percentage directly proportional to the degree of match or 
suitability as target for acquisition. This will also support a ranking of companies against each 
other. 
Although the number of analysed companies is limited to 4 targets and 2 acquirers, the 
combination resulting in 8 cases should be sufficient to get a first impression of the 
applicability. The method itself should deliver reliable results irrespective of the number of 
tested examples. But the limited number of examples will not support a thorough statistical 
analysis. This can be ameliorated by further studies with an increased number of samples.  

4.1 Methodology 

When selecting a method to examine the research question, two general principles can be 
applied. The two options are qualitative or quantitative research. Quantitative research is 
objective, deductive, generalisable and focuses on numbers. Qualitative research in contrary is 
subjective, inductive not generalisable using words. Comparing both methods, it can be 
claimed, that qualitative methods create theories whereas quantitative methods test theories 
instead. In social sciences frequently a qualitative approach is chosen. But qualitative studies 
are much harder to measure, particularly with regard to reliability and validity. One advantage 
of quantitative methods is the ability to define validity and reliability in advance. This is one 
of the reasons why a quantitative approach was selected for this study. Other reasons are the 
direct connection to numbers that are extracted from accounting information of annual 
reports, and the careful selection of only such parameters that can be quantified. Quantitative 
research is defined as “…a formal, objective, systematic process in which numerical data are 
utilised to obtain information about the world.”55 Quantitative research includes descriptive, 
quasi-experimental and experimental approaches.  

4.1.1 The trustworthiness of the research 

This study applies a correlational design which belongs to the quasi-experimental methods. It 
is also called ex post facto. The translation means: ”from after the fact”. Here the actual 
research is done after a change of one variable in the measurement has occurred “naturally”. 

                                                 
55 Burns, N., Grove, S.K. (1987), The practice of research, conduct, critique, and utilization. Saunders, 
Philadelphia, PA 
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This variable in question is the acquisition status of the companies of interest. Usually this 
type of study is applied to determine the relationship of variables – in this case acquired � 
not acquired and to enable prediction of other cases not yet part of the study. Since the 
analysis of the study presented here is done retrospectively, a true causality cannot be 
established. This is acceptable since the parameters tested here should only prove a 
correlation. Positive results will show that the selected parameters are necessary, but probably 
not sufficient to predict acquisitions. Validity in general is defined as “…best available 
approximation to the truth or falsity of a given inference, proposition or conclusion.”56 

4.1.1.1 Internal validity 

Internal validity is defined as “…the extent to which results observed in an experiment are 
solely due to the experimental manipulation.”57 This means in more general terms: is there a 
relationship between the measurement and the result? Two basic problems of correlational 
design can reduce internal validity and consequently, validity of inference of causal 
relationship. The first problem is the non-random selection of the samples to investigate – 
here the chosen companies. The selected companies are as similar as possible, so the only 
improvement would be to increase the sample size. The second difficulty is the sequence of 
occurrence. In the cases presented here, this is not an issue since the acquisitions have already 
happened, and only historical cases are investigated to evaluate if the selected parameters can 
be utilised to predict acquisition targets. No prediction is made which other company might 
be interested in acquiring the remaining independent antibody companies, so the results of 
this study do not influence the study itself. In addition this study is only descriptive and does 
not manipulate the investigated companies. So, internal validity can be claimed for the 
methodological approach. 

4.1.1.2 External validity  

The original definition of this term is: “External validity examines whether or not an observed 
causal relationship should be generalised to and across different measures, persons, settings, 
and times.”58 This study is limited to a small number of test samples and consequently can 
only deliver a limited external validity. A true proof for generalisation can be achieved by 
extending the number of companies and industries investigated. This however is not the focus 
of the research presented here. Despite the above mentioned limitation of sample size, other 
typical factors jeopardising external validity such as interaction effects can be neglected, thus 
external validity is assumed.  

4.1.1.3 Reliability 

According to a typical definition, “…reliability concerns the extend to which an experiment, 
test or any measuring procedure yields the same result in repeated trials.”59 This means, that 
the same results must be achieved, as far as possible, regardless of who is doing the 
measuring. In this study reliability is directly linked to the definition of the assessment 
parameters and how to score them. This list of rules limits the potential of errors arising from 
                                                 
56 Cook, T.D., Campbell, D.T., (1979), Quasi-experimentation: design and analysis issues in field settings. Rand 
McNally, Chicago, IL 
57 Parasuraman, A., (1986), Marketing research, Addison-Wesley, Reading, MA, p. 814 
58 Campbell, D. T., Stanley, J. C., (1966), Experimental and Quasi-Experimental Designs for Research.  
Houghton Mifflin Company, Boston, MA 
59 Carminers, E.G., Zeller, R.A., (1979), Reliability and validity assessment. Sage, Thousand Oaks, CA, p. 11 
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different interpretations. If extending the study to other companies, the ultimate prerequisite 
to obtain comparable results is the access to the same level of information about other firms.  

4.2 Parameters  

As discussed in the theory section, there are numerous values that can be utilised to predict 
and identify potential acquisition targets, which are then thoroughly evaluated in a due 
diligence process. My selection of parameters covers on one hand factors that are independent 
of the characteristics of a potential acquirer, such as patents, pipeline, performance, 
profitability and technological platform. On the other hand a series of descriptors make only 
sense in relation to the features of the acquirer. In this context an overlap of products, 
previous partnering, the equity distribution between stockholders, value chain proximity and 
geographic presence play an important role. In order to analyse if either AstraZeneca or 
Amgen would have been a better match to any of the four antibody companies, these 
dependent factors are assessed separately for every potential combination. Scores are 
distributed from 1 to 5 according to the definitions in table 6, with 1 being a value indicating 
low suitability as acquisition target and 5 a value for preferred targets. The ideal target would 
score a 5 for every parameter analysed. Scores are then added up and an overall percentage of 
match is then calculated by dividing the achieved sum by the maximally obtainable sum (50). 

4.2.1 Patents 

As central source for all patent related searches the database of Micropat60 was used. The 
years from January 1st 1991 up to June 30th 2008 were covered in the analysis to be able to 
also include the patents filed during the acquisition and granted until summer 2008. The 
search was initiated by first looking up all entries with the specified company as assignee. All 
duplicates (e.g. translations or different versions of the same patent) were subtracted from the 
initial results. The remaining patents were then grouped into families. Another database 
enabled the comparison of patents according to the disease area or medical disorder, to 
identify overlaps or complementary, which might be relevant to analyse potential products. 
Hereby the sum of patents is usually higher than the real individual patents of the companies, 
since many drugs and technical processes described here, have overlapping functions and thus 
appear more than once.61  Other technologies for patent analysis include the assessment of the 
patent impact through measuring the citations. Usually a time interval of 5 years is 
recommended62, however the statistics in my study rely on a simpler accumulative procedure. 
Here the number of citations from later patents is counted, thus giving an indication of the 
importance or dominance of this patent and to some extend also core competencies.  
Patents are an important indicator of innovation and competitiveness, particularly in the high 
tech industry. In addition patents can be used to match acquirer and target regarding 
complementarities and spillovers.63 In a recent study it could be demonstrated by patent 
analysis how a merger affects the strategic orientation.64 

                                                 
60 http://www.micropat.com  
61 http://www.iddb3.com/  
62 Breitzman, A., Thomas, P., Cheney, M., (2002), Technological Powerhouse or Diluted Competence - 
Techniques for Assessing Mergers via Patent Analysis. R&D Management, Vol. 32, No. 1, pp. 1-10. 
63 Marco, A.C., Rausser, G.C., (2008), Complementarities and Spillovers in Mergers: An Empirical Investigation 
Using Patent Data, Economics of Innovation and New Technology, in press 
64 Saviotti, P., de Looze, M-A.,  Maupertuis, M.A., (2005),  Knowledge dynamics, firm strategy, mergers and 
acquisitions in the biotechnology based sectors, Economics of Innovation and New Technology, Vol. 14, No. 1 
& 2, pp. 103 – 124 



                                                                                                                                                  23 

4.2.2 Pipeline 

Since boosting a shrinking pipeline is frequently one of the most important drivers for 
pharmaceutical acquisitions, that parameter must be taken into account as well. Companies 
usually present their pipeline in their annual reports, since that is an important factor for their 
valuation. Here the focus is on drugs in development, i.e. drugs that are in clinical phases. The 
preclinical pipeline of early discovery activities stays mostly a secret and would be too 
speculative to include in the valuation, also due to the fact that drug development timelines 
can add up to a decade. Drugs in the clinic are much closer to the market. In general it can be 
stated, that: “Companies are much more likely to be evaluated as potential merger candidates 
based on their pipeline rather than on their patent portfolio.”65 

4.2.3 Performance 

The majority of the financial data was obtained from official primary sources like the US 
Securities and Exchange Commission (SEC) that collects the form 10-K or 20-F66 or annual 
reports of the respective companies accessible through the company’s homepage. 
The examples from the theory section rely heavily on the application of financial ratios to 
indicate profitability. However, here“…traditional capital theory - net present value (NPV) 
analysis - is not adequate for valuations of biopharmaceutical R&D projects because the 
discounted cash flow (DCF) techniques ignore risk factors and the value of flexibility in the 
R&D process.”67 In the case studies here, the analysis of financial performance is greatly 
simplified, focusing primarily on the generation of revenues. This is in good agreement with a 
study valuing biotech companies of similar classification according to revenue multiples.68 
This is particularly relevant with biotech companies, that usually in the staring phase do not 
create any revenues or sales, but use most funding for R&D thus creating a disproportionate 
ratio of R&D spending. With increasing maturity also the revenues are increasing, indicating 
ongoing commercialisation of the research and attractiveness for potential acquirers.  

4.2.4 Profitability 

We have seen in the theory paragraph, that profitability can be expressed in ratios EBIT to 
sales, or total assets or equity. Other studies suggest to use comparable valuation, relying on 
three different price (=market value) ratios (/revenue, /employee, /R&D expenditure).69 The 
model applied in this case study instead focuses directly on the net profit. The lowest score is 
obtained if the company continuously widens the gap of losses from year to year. The score 
improves instead if the gap is diminished over the years and becomes first neutral and than 
profitable. The highest score will be obtained for companies that are profitable and continue 
to increase the net profit every year.  

                                                 
65 Koenig, M.E.D., Mezick, E.M., (2004), Impact of mergers & acquisitions on research productivity within the 
pharmaceutical industry. Scientometrics, Vol. 59, No. 1,  pp. 157-169 
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4.2.5 Platform 

Under the term platform, the presence and application of technology is described. Scores are 
distributed according to the maturity of the technology and the way how it is being made 
accessible. Low scores are obtained if no proprietary technology exists, or if it is only applied 
internally. More mature technology is frequently licensed non-exclusively to generate some 
market presence. Higher scores for exclusive licenses usually indicates, that the licensing 
party is in a strong position to afford being selective to whom it grants access to certain 
technologies. The highest score is received if the technology already resulted in marketed 
products thus proving the value and applicability of it. This scoring under the topic “platform” 
covers the evolution of biotech companies from pure technology providers to companies 
having achieved technology based products as described elsewhere: “Some of these 
companies have succeeded in keeping a leading edge in their technology ... but sooner or later 
they will have to seek a broader strategic basis for themselves, which means that they have to 
become product-oriented companies.”70 
 
In addition to the five independent parameters described above, I have chosen five parameters 
that are depending on the characteristics of the potential acquirer. 

4.2.6 Products 

Products and their sales will contribute to the revenue growth of the acquirer. In that case 
novel products not overlapping with any of the products marketed by the acquirer will result 
in the highest score. Depending on the degree of overlap, lower scores are distributed. Having 
no products at all results in the lowest score. However, under certain circumstances it can still 
be beneficial to acquire a company with competing products in order to absorb a competitor.  

4.2.7 Partnering 

In a recent study it was found out, that merger with the aim to outsource R&D, had in many 
cases an alliance as predecessor. The companies engaging in a partnership prior to merger in 
average improved their pipelines subsequently. Overall it was concluded, that alliances helped 
to reduce information asymmetries thus adding to the value of the M&A transaction.71  
Another study supported the findings by identifying that biotechnology “…firms with inter-
firm collaborations are generally more likely to engage in merger and acquisition activities 
than firms that lack such connections.”72 
The scoring values highlight the different experiences that the acquisition target might have 
had already; this includes intangible parameters like company culture, management style. 
Obviously the highest score results from an active engagement with the acquiring company. 

4.2.8 Promiscuity 

Under this title an assessment of the stockholder situation is performed, based on the fact that: 
“The majority of broad-based companies already have a larger pharmaceutical company as a 
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major, if not majority, shareholder.”73 The highest score for the acquirer already holding a 
minority stock has several reasons. By being a shareholder the acquirer can already monitor 
managerial performance and can then participate in the value creation through acquisition that 
frequently results in increased share prices. In addition being already a shareholder increases 
the success probability for a later acquisition.74 Other shareholders to include in the evaluation 
of a target are the managers. “Firms with increased amounts of managerial ownership are 
more costly to acquire and are less likely to be the target of an acquisition attempt.”75 
Companies are better acquisition targets with lower premiums as observed in a study, finding 
that “…bidder and institutional ownership of the target decreases the target's gain for the 
whole sample.”76 According to current M&A deals around antibody companies, it seems also 
good for the acquirer if a company is privately held and high premiums that are linked to 
public notice can be avoided.  

4.2.9 Proximity 

Although one could argue that under the topic proximity the nature of the acquisition 
(horizontal, vertical or congenerical) should be discussed, I am limiting this parameter to the 
assessment of a potential value chain overlap. In the ideal case the acquisition target enables 
value chain complementation. This can be achieved for instance through merging a R&D 
focused company with one having strong sales and marketing in place. One of those examples 
was discussed recently.” The purchase of Immunex was attractive to Amgen because, unlike 
many acquisitions, there were minimal overlaps between the two companies’ products and 
sales forces, and duplication of facilities was likely to be small.”77 On the other hand it is 
argued, that the potential for operational synergy increases with increasing overlap between 
both value chains.78 In the case of antibody companies it seems more relevant to rely on value 
chain complementation to indicate target attractiveness. A score of 5 is achieved if target and 
acquirer reciprocally complement each other. Scores for small, medium or large overlap are 
distributed according to the degree of overlap for the typical pharmaceutical value chain 
comprising discovery, development, manufacturing and sales/marketing. For 1, 2 or 3 value 
chain components missing in the target companies, scores of 2, 3 and 4 are given respectively, 
explaining a large, medium or small overlap. 

4.2.10 Presence 

Nevertheless, in M&A activities saving potential through synergies play an important role. 
This can be achieved by merging departments or whole companies in geographic proximity. It 
has been found out, that “…acquirers have a preference for geographically proximate target 
companies even in domestic transactions.”79 Another study in the USA revealed, that “..about 
34% of sample targets are located within a 100 kilometre radius of acquirers’ location, with 
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the frequency of deals declining precipitously with distance. Also, a disproportionate number 
of targets (23.2% on average) are from the home state of acquirers. Thus, corporations are 
found to exhibit a home bias that is strikingly similar to the behaviour of portfolio investors 
but more compelling in magnitude.”80 The geographical preference also includes advantages 
for tax and legal regulation, and minimised cultural differences that simplify integration if 
M&A happens in the same country. Consequently the scoring reflects these aspects with a 
high score for close proximity and a low score for a high distance between target and acquirer.  

4.2.11 Summary   

A complete overview on the parameters and how the scoring is done can be seen in table 4. 
For each category a definition is given that allows a quick assessment of the respective 
company. The resulting numeric values are then displayed in a bar diagram and the overall 
matching score is calculated by adding the individual scores and dividing them through the 
maximum obtainable score (5x10=50). The higher the score, the better is the match. 
 
 Table 4: Parameter matrix for the analysis of results 

  1 2 3 4 5 

Patents  nothing filed, 
pending or 
granted 

filed but no 
granted 
patents 

granted 
patents, but in 
litigations 

granted 
patents, no 
litigations 

dominating 
granted 
patents 

Pipeline technology 
provider only 

preclinical  
research only 

own products 
in phase I 

own products 
in phase II 

own products 
in phase III 

Performance  no revenues some 
revenues 

positive 
annual 
revenue 
growth 

continuous 
annual 
revenue 
growth (>2y) 

continuous 
annual 
revenue 
growth (>3y) 

Profitability increasing 
annual losses 

decreasing 
annual losses 

neutral EPS profitable positive 
annual profit 
growth 

in
de

pe
nd

en
t 

Platform no own 
technology 

only in house 
application of 
technology 

non-exclusive 
licenses 
granted 

exclusive 
licenses 
granted 

proven tech. 
with 
marketed 
products 

Products technology 
provider only 

100% overlap 
with 
acquirer’s 
market 
segment 

75% overlap 
with 
acquirer’s 
market 
segment 

50% overlap 
with 
acquirer’s 
market 
segment 

no overlap 
with 
acquirer’s 
market 
segment 

Partnering never worked 
together 
before 

worked with 
some partner 
before 

worked with a 
similar 
partner before 

worked 
together 
previously 

active 
collaboration 
in place 

Promiscuity competitor 
holds stock 
minority 

free float is 
50%<>80% 

more than 
80% of stock 
in free float 

private 
ownership 

acquirer holds 
stock already 

Proximity full value 
chain overlap 

large value 
chain overlap 

medium value 
chain overlap 

small value 
chain overlap 

value chain 
complement 

de
pe

nd
en

t 

Presence no geographic 
overlap  

located on the 
same 
continent 

located in the 
same country 

located in the 
same state / 
region 

located in the 
same city 

                                                 
80 Eun, C.S., Mukherjee, S., (2006), The Geography of M&A: Contours and Causes 



                                                                                                                                                  27 

5. Empirical Study 

5.1 Company overview 

5.1.1 Amgen 

Amgen (the name is derived from AMGen, Applied Molecular Genetics) was founded in 
1980 in Thousand Oaks in California as one of the pioneers utilising recombinant DNA and 
molecular biology for the development of medicines. Only three years later in June 1983 
Amgen (AMGN) completed an IPO.  Together with their competitor Genentech, Amgen can 
truly be called the archetype of a biotechnological company. However in the meantime 
Amgen became a fully integrated pharmaceutical company having both biological and small 
molecule products. Amgen is famous for generating the first biologically derived human 
therapeutic, Erythropoetin (EPOGEN®). During the last 8 years Amgen has been very active 
in acquiring 7 companies. Besides these M&A activities, Amgen is also involved in more than 
100 collaborations with academics or other industrial corporations. In the market value based 
Financial Times Global 500 list, Amgen is ranked as number 12 of all pharmaceutical 
companies, marketing 9 approved drugs in 2007.81 

5.1.2 Abgenix 

Abgenix (ABGX) started in 1996 as fully owned subsidiary of CellGenesys, which was 
subsequently spun-off, being located in Freemont, California. In July 1998 ABGX 
successfully completed an IPO and was listed on the NYSE. The primary focus is the 
generation of antibody therapeutics for a broad range of diseases. The key technology is the 
XenoMouse® that enables a fast creation of high specific human antibodies from transgenic 
mice. This technology was both out-licensed and applied in a multitude of alliances with 
commercial and academic partners. The most advanced product is Panitumumab, an antibody 
against the epidermal growth factor (EGF), being co-developed with Amgen and marketed 
under the name Vectibix® since 2006. In the same year ABGX was acquired by Amgen, 
which is one of the cases being analysed in this report.  

5.1.3 Medarex 

Another animal based antibody generation company is Medarex (MEDX), which was founded 
in New Jersey, USA, in 1987. In June 1991 MEDX was successfully offered to the public and 
since then traded on the NASDAQ Global Market. The company is based on a transgenic 
mouse technology, UltiMAb®, where the original murine antibody genes are replaced by 
human ones. Immunisation leads to the generation of fully human antibodies. In 2008 over 
forty antibodies derived from Medarex technology are in human clinical testing, with seven of 
the most advanced product candidates presently in Phase 3 clinical trials. These are either 
developed in partnership or have been outlicensed. However none of them is yet approved by 
the FDA.82
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5.1.4 AstraZeneca 

AstraZeneca (AZ) was formed in 1999 by merging the Swedish Astra AB and the British 
Zeneca Group PLC. Both companies had a long tradition of small molecules based medicines 
and share similar science based cultures. Currently AZ is ranked as number 10 of the 
Financial Times Global 500 list that is based on market value. AZ’s main research areas are 
cardiovascular, gastrointestinal, infection, neuroscience, oncology, respiratory disorders and 
inflammation. Well known blockbuster products are Crestor®, Nexium® and Seroquel® 
within a total of 45 marketed drugs in 2007.83 

5.1.5 Cambridge Antibody Technology 

Cambridge Antibody Technology Group PLC (CAT) was founded as subsidiary of Peptide 
Technology LTD in 1990, being located in Cambridge, UK. After a spin off in 1996, CAT 
successfully accomplished its IPO to be listed on the London Stock Exchange in 1997. Since 
its beginnings CAT has been a technology leader of phage and ribosome display based 
antibody generation. So far the most well know product of CAT is Humira®, a anti TNFa 
antibody co-developed with Abbott. In June 2006 CAT was acquired by AstraZeneca, which 
is a central part of this study. 

5.1.6 Morphosys  

As comparison to CAT, Morphosys (MOR) was selected. The Company, founded in 1992 in 
Munich, Germany, possesses the unique HuCAL® technology (the Human Combinatorial 
Antibody Library). HuCAL® allows rapid and automated production of high-affinity 
antibodies through phage and ribosome display. MOR went public in 1999 and entered a 
patent dispute with CAT that was settled through cross-licensing in 2002. Currently there are 
more than 50 active partnering programs with 5 antibodies in clinical trials. Interestingly 
MOR diversified its business with a research antibody unit in 2004 that was strengthened 
through subsequent acquisitions. 84  

5.2 M&A activities in the Pharmaceutical and Biotec h industry 

5.2.1 Historical overview on M&A  

The pharmaceutical and biotech industry share a long history of mergers and acquisitions. An 
analysis of M&A deals between the years 1999 and 2003 revealed, that the majority of 
transactions (38%) involving any type of Biotech company happened between emerging 
biotechs. However they contributed only to 8.6% of the financial volume. All of these 
mergers were of a horizontal type, where the acquirer increased portfolio, pipeline and 
technology within a core market. In contrast to that, vertical acquisitions adding a new 
business unit, thus enhancing the capabilities involved always pharmaceutical companies.85   
A later analysis demonstrated, that the acquisition of biotech by pharma has steadily 
increased since 2000, whereas inter biotech mergers happen in waves. This is interpreted as a 
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characteristic of the volatility of the sector but supports the diversification of technology and 
the expansion of pipelines.86 
In the biotechnology sector a number of different company types can be distinguished. There 
are fully integrated biotech companies (e.g. Amgen or Genentech) being leading players with 
mature pipelines and international sales and marketing capabilities, emerging biotech 
companies, with evolving pipelines and technological expertise, and start-ups that are in very 
early stages of discovery. 
The figure 4 displays the recent contribution of three essential parts of the healthcare 
industry, the biotech, medical device and pharmaceutical industry. In the last quarter of 2007 
a new peak of M&A deals with more than 160 deals could be reached. Not only had the 
number of deals, also the volume of the deals in 2006 reached a new summit. This has 
primarily resulted from more than 30 deals of a size above $ 1 billion. Although the number 
of these $ billion deals increased further in 2007, the volume in total was less than in 2006. 
Interestingly the majority of the volume is contributed by deals above $ 1 billion, which 
means, that the mass of the more than 400 deals per year cost significantly less than $ 1 
billion.  

 
Figure 4: Recent M&A activities87 
 
There are four key M&A drivers: the need for improved R&D; the need for improved S&M; 
the need for cost reduction; and the desire to increase or preserve one’s independence. 
During the last 10 years the most recent wave of mergers in the pharmaceutical industry 
could be observed. The wave built up trough the superimposition of at least two different 
phenomena. One is the merging of middle sized pharmaceutical companies to form global 
players. The other is the acquisition of smaller specialised companies primarily from the 
biotech sector. As special case from the second group is the acquisition of biotech companies 
focused on the generation of antibodies. From this group two examples will be thoroughly 
analysed here. But let us focus on the typical drivers for M&A activity first. Most of the 
motives are valid in a more general context and can be applied to other industries as well. 

5.2.2 Antibody companies involved in M&A 

However no big pharmaceutical company could benefit form the success of monoclonal 
antibodies through own, independent development. The patent portfolio of antibody 
technology companies has effectively prohibited pharmaceutical companies to establish their 
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                                                                                                                                                  30 

own technology, and forced them to acquisitions of entire companies or extensive 
partnerships. Recent examples for acquisitions are Abgenix that was bought by Amgen88 in 
2005, and the transaction between Cambridge Antibody Technology and AstraZeneca 200689. 
Further key deals where antibody technology was acquired can be seen in table 5.  
 
Table 5: M&A deals around antibody technology 

Financing Buyer Target Year Value [$M] Antibody related technology 

stock for stock exchange  Johnson & Johnson Centocor 1999 4900 antibodies in pipeline 

stock and cash exchange  Amgen  Immunex 2001 17600 access to Enbrel 

stock for stock exchange  Idec Biogen 2003 6800 access to Rituxan 

stock and cash exchange  Eli Lilly AME 2004 400 directed molecular evolution  

cash, private Roche Glycart 2005 183 glycosylation engineering platform  

cash, private Pfizer Bioren 2005 undisclosed antibody mutagenesis 

cash, 109% premium Novartis Neutec 2006 569 antibodies as antibiotics 

cash, private Pfizer Rinat 2006 500 b-amyloid antibody against alzheimer 

cash, private Merck Glycofi 2006 400 human glycosylation in fungal cultures 

cash, private Merck Abmaxis 2006 80 humanization of antibodies 

cash, 67% premium AstraZeneca CAT 2006 1100 phage display, Humira royalties 

cash, 54% premium Amgen Abgenix 2006 2200 Xenomouse and  human antibodies 

cash, 47% premium Genentech Tanox 2006 919 improving returns on Xolair 

cash, private Bristol-Myers Squibb Adnexus 2007 430 Nectins as antibody like proteins 

cash, private GlaxoSmithKline Domatis 2007 138 domain antibodies  

cash, private Eisai Morphotek 2007 325 ex vivo immunization 

cash, private Roche THP 2007 57 humanized polyclonal antibodies  

cash, private Wyeth Haptogen 2007 undisclosed antibodies against haptens 

cash, 21(53)% premium AstraZeneca Medimmune 2007 15600 including Synagis 

cash, 14.5% premium Roche Arius  2008 190 cancer antibody portfolio 

cash, private Baver Direvo 2008 300 antibody technnology 

Cash, 51% premium Eli Lilly ImClone 2008 6500 antibody pipeline 
 

Looking at table 5, several key M&A trends can be identified:  
• Antibody and biotech companies with currently marketed antibodies are acquired 
• Antibody companies are acquired to gain access to technology 
• Publicly listed antibody companies achieve on average more than 50% premium in M&A 
• More than 80% of the deals are financed through cash 
• In the years 2006/2007 antibody related deals are accumulating 

 

                                                 
88 Amgen press release 14. Dec 2005  
89 AstraZeneca press release 15. May 2006  



                                                                                                                                                  31 

Table 6: Selected antibody collaborations and licenses90 

AB company licensee year Value [$ M] details 

Abgenix AstraZeneca 2003 100 cancer antibody development 

Medarex Bristol-Myers Squibb 2005 2005 antibody MDX-010 in phase III 

Genmab GlaxoSmithKline 2006 2100 HuMax-CD20 (ofatumumab) in phase III  

Ablynx Wyeth 2006 212 nanobodies against TNFa  

Ablynx Boehringer Ingelheim 2007 1805 nanobodies 

Oncomed GlaxoSmithKline 2007 1400 antibodies against cancer 

Regeneron Sanofi-Aventis 2007 1122 human mABs 

Regeneron AstraZeneca 2007 120 VelocImmune technology 

MacroGenetics Eli Lilly 2007 1104 teplizumab in phase III against diabetes 

Morphosys Novartis 2007 1000 human mABs 

Dyax Sanofi-Aventis 2008 500 DX-2240, an anticancer humanized mAb 

Symphogen Genentech 2008 330 3 anti infectious disease antibodies 

Tolerx GlaxoSmithKline 2008 760 otelixizumab--headed into Phase III  

Ablynx MerckSerono 2008 325 nanobodies in cancer and immunology 

Immunomedics Nycomed SCA 2008 620 veltuzumab 

 
The table 6 summarizes a number of licensing and collaboration deals that were made 
between antibody and pharmaceutical companies. The licensing and collaboration deals range 
even beyond $ 1 billion, which is a similar value as for acquisitions. Why do pharmaceutical 
companies invest so huge sums? This is directly related to some internal problems and the 
attractiveness of antibodies for pharmaceutical companies: 

5.2.3 M&A history of companies in the case study 

 
Figure 5: M&A activities of all companies involved in the case study 
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As displayed in figure 5, Amgen, has been heavily involved in M&A activities in the last 
decade. Not shown on that picture is the continuing M&A activity of Amgen and AstraZeneca 
that in 2007 acquired Alantos, Ilypsa and Arrow, Medimmune respectively. AstraZeneca has 
furthermore been active in divestitures through selling Abraxis in 2006 and spinning out 
Alberio in 2007.  

5.3 Empirical data 

The match between potential targets and acquirers is now analysed with regard to the 
parameter as described in the table 6.  

5.3.1 Patents 

In figure 6 the dependencies of the acquirers on their patent and product portfolio is shown. 
AstraZeneca’s key patents on blockbuster drugs are ending latest in 2016, many of them 
much earlier, for example the best selling drug Nexium® with annual sales in the range of $ 5 
billion in 2014 and Seroquel® with $ 4 billion in 2011. Amgen’s newest drugs Sensipar® and 
Kepivance® with patent expiry in 2024 are no blockbusters at all. The blockbuster 
Aranasep® with sales beyond $ 3 billion will expire in 2014. Amgen’s latest addition to the 
portfolio, Vectibix®, has been co-developed as Pantinumab with Abgenix, and was part of the 
acquisition. AstraZeneca suffered heavily from failures in late stage trials during 2005 and 
2006 including Iressa®,91 Exanta®92 and Galida®,93 thus being heavily under pressure. 
Amgen did not experience clinical failures yet, but struggles as well with patent expiry. 
 

  
Figure 6: Patent expiry dates and product sales 
(A,C: Sales figures and patent expiry for AZ, B,D: sales figures and patent expiry for AMGN) 
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Patents are categorized according to the International Patent Classification (IPC) that 
distinguishes different technology areas by applying language independent symbols.  
Looking the distribution of IPC classes in table 7 and comparing the acquired companies 
(Abgenix and CAT) with their still independent counterparts (Medarex and Morphosys), two 
major sections can be identified. Section A covers “human necessities”, while section C is 
about “Chemistry and Metallurgy”. AstraZeneca with a focus on small molecules is clearly 
strong in C07C about organic compounds. Interestingly, only Morphosys holds 2 patents 
covering section B41F about printing machines and presses. There are four classes (A61K, 
C07K, C12N, G01N) that are shared between all companies, irrespective if target or acquirer. 
Classes A01K describe the mouse based technologies of Abgenix and Medarex quite nicely. 
Their combinatorial based counterparts CAT and Morphosys do not have patents in this 
category, but are unique in class C40B about chemical libraries. 
 
Table 7: IPC class and company distribution 

 
 

To elucidate the position a bit further I was looking for active or settled patent disputes of the 
companies of interest. Here it seems that CAT owned more dominant patents than its 
competitor Morphosys. This became obvious, when a patent litigation was settled in favour of 
CAT, that forced Morphosys to pay several million € to CAT and CAT taking a 12.5% equity 
stake in Morphosys.94 
Also in the case of transgenic mice a patent battle was fought and settled in March 1997 with 
a $ 40 million payment of CellGenesys (Abgenix) and Japan Tobacco to GenePharm in 
exchange for crosslicensing rights.95 This indicates a potentially stronger position for 
Medarex. That deal actually saved the existence of GenePharm that soon thereafter was 
acquired by Medarex for a $ 62 million stock swap.96 
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This conclusion is also supported by analysing the alliances network of antibody companies 
that clearly identified Medarex having the highest centrality score due to a key patent.97 
Another way to assess the intellectual property power of companies is to look at their annual 
growth rates with regard to filed patents and to put that into relation to R&D investments. In 
figure 7 it is demonstrated, that only Medarex has a relatively stable ratio between $ 2-4 M of 
R&D investments per resulting patent. More fluctuations can be seen in the case of Abgenix 
and CAT that have particularly high costs in the years 2001-2003 indicating some R&D 
inefficiency. Interestingly both mouse based companies have a more aggressive dynamic 
growth rate of patents per year, which is more stable at up to 20 patents per year for the 
library based firms. In 2005 all companies seem to have reached a stable ratio between R&D 
investments and patents. 

 
Figure 7: Annual patent filing and ratio of R&D spending to number of patents 
 
Other indicators for patent power are the number of cross licensing deals and directed 
licenses. Both Abgenix and CAT have licensed technology to Genentech. Morphosys on the 
other hand has taken 2 licenses from Genentech and Crucell. The most active parties in 
antibody cross licensing are Dyax and Xoma with 6 active deals each. However, from table 8 
alone it is not obvious which antibody company has the strongest patent position.  
 
Table 8: Licensing agreements between technology companies  

 
X: Cross-licensing, L: License, M: Manufacture, C: Collaboration, S: Strategic Alliance 
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Another possibility to screen for dominant patents is the analysis of citations. In figure 8 both 
CAT and Abgenix are compared with regard to patents which are cited by other patents. Eight 
patents from CAT have more than 50 citations however only 2 from Abgenix. Both 
Morphosys and Medarex were excluded from this analysis.   
 

 
Figure 8: Patent citations 

5.3.2 Pipeline 

Despite of increasing investments in research and development, the number of new approved 
drugs is steadily sinking. In 2005 only 18 new molecular entities (NME) were approved by 
the FDA, which is very close to the decade low of only 17 in 2002. But not only new drugs 
are rare, also the pipeline of many drug giants is relatively thin. Simultaneously the patents of 
many block buster drugs are about to expire, which puts additional pressure onto the 
pharmaceutical companies.98 A similar figure was observed in 2007 where again only 17 
NME plus 2 novel biologicals were FDA approved. Currently it is being argued if stricter 
processes of the FDA or pharma industry’s shortcomings cause this.99 
However, still the number of small molecules entering the clinical phases is much higher than 
the number of antibodies. In 2007 a total of 135 small molecules went into clinical trials 
compared to only 29 antibody candidates.100 
“This lower rate of success in the past few years could be accounted for, in part at least, by a 
number of explanations: the industry is currently attacking diseases of great complexity; the 
entry bar for new drugs is higher because they are often competing with enhanced standard of 
care; and/or the regulatory authorities are more demanding.”101 
                                                 
98 Frantz, S., (2006), Pipeline problems are increasing the urge to merge. Nature Reviews Drug Discovery, 
Vol.5, pp. 977-979 
99 http://www.fiercebiotech.com/special-reports/2007-fda-approvals  
100 http://www.fda.gov  
101 Kola, I., Landis, J., (2004), Can the pharmaceutical industry reduce attrition rates? Nature Reviews Drug 
Discovery, Vol. 3, pp. 711-715 
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In figure 9 it is displayed, that AstraZeneca had the last new NDA approved in 2003 and since 
then lacks any new approvals. Amgen had approvals more recently in 2004 and 2006. As 
general trend it can be seen that overall figures are going down, and that biological drugs 
contribute constantly since 2004.  
  

 
Figure 9: New drug approvals in the US 
(BLA=Biologic License Application, NDA=New Drug Application) 102 
 
As discussed in the methodology part, the target’s pipeline is one of the most important 
drivers for the acquirer. In figure 10 the pipeline situation of the four antibody companies in 
2005 is compared.  Only in the case of Morphosys the year 2008 had to be selected, since in 
2005, there was no antibody at all in any clinical trial. By simply looking at the total number, 
Medarex seems to be strongest. For acquirers however, the number of drugs in late phases is 
most important, since they are the ones closet to the market and with the highest success 
probability. This graphic must be interpreted carefully, since the majority of the antibodies in 
the pipeline are co-developed with other companies, and thus in most cases only royalties and 
milestone payments can be accumulated instead of real sales revenues. This is true even for 
the only product in the market, coming from CAT’s pipeline, Humira®. The sales of 
Humira® are handled through the collaborator Abbott. CAT and Abgenix are quite similar 
with regard to absolute numbers, only that Abgenix has a stronger early stage pipeline. 
 

 
Figure 10: Pipeline of drugs in clinical phases in 2005 
(data from annual reports in 2005) 
 

                                                 
102 http://www.fda.gov/cder/rdmt/default.htm  
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Table 9: Partnering for products in clinical phase pipeline in 2005  

 
 
A closer look on the partnering details in table 9 reveals that despite the huge pipeline of the 
analysed companies, only a minority of the drug candidates (boxes in yellow) are fully owned 
by the companies. This supports the impression that most of the firms are in a transition from 
a technology to a product company. Amgen’s co-developed antibodies with Medarex are only 
in phase I and II. This is different to Amgen’s antibodies generated by Abgenix, where 
Pantimumab (Vectibix®) was already in phase III studies in 2005. Interestingly AstraZeneca 
had not a single antibody with any of the listed companies in any clinical trial at that time. 
Overall Amgen is most active having 11 antibody candidates in clinical trials.  
Abgenix’s own product is in phase I, CAT’s has one product in phase II and two in phase I. 
Medarex has one in phase II and the rest in phase I. Morphosys’ own product was still 
preclinical in 2005. 
This analysis links to an interesting aspect. If the acquirer himself is already one of the 
collaborators, he might have an interest in taking over the whole company in order to save 
royalty costs that are due as soon as the antibody is approved and marketed. 
 

 
Figure 11: Antibody pipeline power in 2008115 
 
Figure 11 displays the pipeline power of all major companies being involved with antibodies 
as drugs in 2008, thus in the case of AstraZeneca and Amgen after a series of acquisitions. 
The parameter pipeline power is calculated by “…multiplying the industry probability of 
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launch at each stage of development by the number of molecules at that stage and summing 
all the probability adjusted numbers, in an approximation of how many molecules the pipeline 
can be expected to deliver to market.”103 
This matrix of launched antibodies versus pipeline power can be divided into four quadrants 
indicating the company’s dedication towards this type of drug molecule. Growing companies 
have no strong market presence yet, but have invested, whereas committed companies both 
have active products and have further invested. Companies in the “smaller” quadrant seem a 
bit undecided, whereas the “falling” quadrant includes companies that have products, but 
missed to continue investments into antibodies.  
According to that analysis AstraZeneca is ranked highest, followed by Medarex. The 
difference between both companies is, that AstraZeneca through its acquisitions CAT and 
Medimmune already has 3 antibodies on the market. The other player of interest, Amgen, is 
positioned in the growing quadrant, currently only having a single antibody product on the 
market, Vectibix®, but a good perspective on releasing more in the future. The whole picture 
can change quickly if Roche succeeds in fully acquiring Genentech, currently having the most 
antibodies on the market and Imclone being taken over by EliLilly. 

5.3.3 Performance 

The financial performance as discussed in the methodology section is of high importance for 
the acquirer. However in the case of biotech or other high tech companies that are very much 
focussed on R&D it is difficult to measure their performance. All important financial 
parameters plus some ratios thereof are collected in the table 10 for all four potential targets 
spanning 5 years before the actual acquisition. The analysis of performance is focused on 
revenue generation, and obviously all of them have that. All of them have a positive revenue 
growth over 2 consecutive years, but none reaches the quality of 3 years with sustained 
positive revenue growth. All companies get a score of 4.  
A more refined picture can be made if looking at the size of revenue growth in the year of 
interest 2005. Here the ranking is CAT, Medarex, Morphosys, Abgenix. The identical 
sequence is obtained if making a distinction based on the size of revenues. Other calculations 
involving revenues would be the ratio of market cap/revenues. A low figure would indicate 
undervalued companies which would make good targets to acquire. Ranking the companies 
with that method results in CAT, Morphosys, Medarex and Abgenix in descending sequence.  
Interestingly both companies that were acquired in reality, CAT and Abgenix were reducing 
headcount in the critical year 2005. The motivation for that is not fully clear, however the 
effect is that the running costs are diminished. In the case of Abgenix, a staff reduction of 
16% is quite significant. Analysing market cap/revenues, it can be seen that Abgenix is highly 
overrated in 2005, indicating high expectations of investors for future profits. Both library 
based companies score much lower, indicating a more conservative prediction of growth.  

5.3.4 Profitability 

Another financial parameter, profitability, indicates a direct positive cash flow effect for the 
acquirer. Data can also be extracted from table 10 on key figures. In 2005 only one company, 
Morphosys, was profitable and could even demonstrate a positive annual profit growth, thus 
earning the highest score. With regard to profitability, CAT follows on the second place, only 
having a deficit of £ 1.6 million for 2005 and a neutral value for EPS, thus scoring a 3. The 

                                                 
103 Pullan, L.M., (2008), Expanding Antibody Pipelines Through Licensing  
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other remaining companies, all of them could only show decreasing annual losses for 2 
consecutive years, resulting in a score of only 2.  
All companies display great fluctuation of revenue flow, which is probably due to the linking 
of payments to the achievements of research milestones. Even if using another method for 
valuation based on market capitalisation and different ratios thereof, the picture is not 
changing. For example the ratio market cap / R&D expenditure would indicate if other values 
beyond R&D are generated. This parameter again selects Morphosys as top performer, which 
is maybe due to a changed business model of diversification into research antibodies besides 
therapeutic applications only.  
 
Table 10: Financial key figures of antibody companies104 

 

5.3.5 Platform 

Following the definitions from table 6 to assess the parameter platform, it becomes quickly 
obvious, that only CAT can get the highest score, since only CAT has a product on the 
market. This is Humira®, which is marketed and sold through the collaborator Abbott. None 
of the other three companies has products on the market in 2005. The closest follower is 
Abgenix that succeeded in 2006 to get approval for Vectibix®, co-developed with Amgen. 
All other companies receive the score 3 since all distributed non-exclusive licenses. 

                                                 
104 Data extracted from annual reports available at U.S. Securities and Exchange Commission SEC or company 
homepages 
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5.3.6 Products 

Products as first dependent parameter require separate analysis for Amgen and AstraZeneca. 
In the case of Amgen only three product classes exist in 2005. The picture is more complex 
for AstraZeneca that has the complete range, lacking only products for blood and metabolic 
diseases. So from AZ’s perspective only Abgenix with a proprietary antibody in a metabolic 
disease would make a complementing target. All other companies have overlapping own 
portfolios. This is different for Amgen. Here Medarex and Abgenix would be complementing 
targets that could contribute to an extension of the portfolio with at least one additional 
potential new product against a metabolic or gastrointestinal disease respectively. Morphosys 
is displayed in figure 12 with data from 2008, since in 2005 no own antibody had entered 
clinical trials yet. Calculating the scores according to the definition, results in table 11: 
 

 
Figure 12: Product classes according to sales and own clinical pipeline in 2005 
(data from annual reports) 
 
Table 11: Degree of overlap between product portfolios in percent  
 Medarex score CAT score Abgenix score Morphosys score 
AstraZeneca 100 2 100 2 0 5 100 1 
Amgen 75 3 100 2 0 5 100 1 

 
In addition to products in clinical phases or on the market, it can also be interesting to have a 
look at the distribution of patents over certain disease areas to see if certain companies have a 
particular preference or expertise on certain diseases as described under the methodology for 
patent analysis. Here a focus on cancer for Medarex, blood diseases for Morphosys, sensory 
organ defects for Abgenix and immune related disorders for CAT can be derived. However 
since the patent submission is not directly related to antibodies successful in the clinic and on 
the market, this data must be carefully analysed. Further complications are that in the figure 
13 it is not distinguished between proprietary product developments and collaborations.  
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Figure 13: Patent distribution across therapeutic category105 

5.3.7 Partnering  

Table 12 summarises the multiple relations of the four potential target companies. Here are 
only those collaborators listed that have at least two active partnerships. Interestingly the most 
active pharmaceutical company is Pfizer having projects with all of the antibody companies, 
followed by several having three selected partners. So both Amgen and AstraZeneca will get 
the highest score for CAT and Abgenix due to their active partnership. Medarex will get a full 
score only in relation to Amgen. The score for Morphosys both in relation to Amgen and 
AstraZeneca will result in a 3, since they neither have an active nor a previous contract, but 
Morphosys is experienced in partnering with similar companies. 
 
Table 12: Collaboration programs between antibody and pharma companies  

 

                                                 
105 http://www.iddb3.com  
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5.3.8 Promiscuity 

The ownership of target companies by other shareholders might pose problems in the 
takeover process. The shareholder positions for all four companies are displayed in figure 14. 
Both CAT and Abgenix were in a very complicated situation in 2005. In the case of CAT 
everything pointed towards a takeover through AstraZeneca that was the biggest separate 
shareholder in 2005. This was achieved in 2004, when AZ entered into research collaboration 
with CAT paying £ 75 million upfront to obtain 19.9% of CAT shares.106 Until 2005, that 
equity stake was slightly diluted to 19.3%.  
Amgen had no such equity stake in place when acquiring Abgenix. However many 
institutional investors held shares. Interestingly AZ was also a minority shareholder of 
preferred stock since 2003.107 Still the majority of shares were in free float. Also manager 
ownership was no issue, with only 3.96% of shares owned by senior managers of Abgenix.108 
Looking at the situation with Morphosys, a similar process happened in 2004, when Novartis 
entered a strategic alliance with Morphosys, paying € 9 million for 7% of shares.109 CAT as 
shareholder in Morphoys is the result after settling a patent dispute as described previously. 
Since 2004, Pfizer holds shares in Medarex, as a consequence of an alliance agreement.110  
 

 
Figure 14: Stockholder ownerships of antibody companies 
 

                                                 
106 AstraZeneca press release 22 November 2004 
107 AstraZeneca press release 16. October 2003 
108 Abgenix, annual report 2005 p.108 
109 Morphosys press release 18 May 2004 
110 Medarex press release 20 September 2004 
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As described under the scoring methodology only the pair AstraZeneca in combination with 
CAT or Abgenix gets the highest score. Abgenix gets a score of 1 for Amgen but 5 for AZ. 
The lowest score is obtained for Morphosys and Medarex. In these companies minority stakes 
are held by Novartis and Pfizer respectively, who are direct competitors to AZ and Amgen.  
This has a higher impact than the freefloat beyond 80%. 

5.3.9 Proximity 

Both Amgen and AZ are fully integrated pharmaceutical companies with a complete value 
chain. Therefore no target company can obtain the highest score for reciprocal 
complementation.  
Morphosys with a very small experience in clinical development would have obtained a high 
score with regard to value chain overlap until 2004. But in 2005 and 2006 two companies 
were acquired with a strong presence in sales and marketing. So, although still not being 
strong with regard to development, Morphosys has capabilities in discovery and marketing 
resulting in a score of 3.  
CAT as acquisition target scores a 3 as well, possessing only discovery and development. 
Abgenix has a full overlap of value chain and getting a score of only 1, since it built up a 
manufacturing capability in 2001111 and established a sales and marketing department in 
2005.112 
Medarex only lacks the marketing department, having all other parts of the value chain in 
place, scoring a 2 for both potential acquirers. 

5.3.10 Presence 

Although both potential acquirers are global companies, it is fair to argue, that Amgen is 
primarily an US company, whereas AZ has a significant European background in Great 
Britain and Sweden. 
Medarex with sites in California and New Jersey gets a score of 4 for a potential partnership 
with Amgen, being co-localized in the same state. The same score is obtained by a 
combination of Amgen with Abgenix, sharing California as common state.  
In the case of AZ, the score is at 3 for both Medarex and Abgenix, for sharing locations in the 
same country. Similarly AZ gets a score of 3 for acquiring CAT, as both are present in Great 
Britain. Scores of 3 are even obtained for Morphosys, as the only geographic overlap are the 
same countries (Germany and Great Britain), where both AZ and Amgen are present.  

5.3.11 Summary  

All scoring results are now graphically displayed in figure 15 to visualise common features 
and differences. An overall match is calculated in percent by dividing the actual scores 
through the maximally achievable score. The higher the value, the better is the match between 
target and acquirer.   
Based on the results in figure 15, it seems that in general companies with the highest score are 
acquired, supporting the hypothesis that this method is useful to identify suitable targets. 
AstraZeneca selected the best match, by acquiring CAT. The same is not true for Amgen that 
acquired only the second best choice, Abgenix. Interestingly the match between CAT and AZ 
is 12% higher than between Amgen and Abgenix. The preferred targets in decreasing 

                                                 
111 Abgenix press release 29 January 2001 
112 Abgenix press release 9 November 2005 
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attractiveness for AZ would be: CAT, Abgenix, Morphosys and Medarex. The list for Amgen 
would be: CAT, Abgenix, Medarex and Morphosys. 
 

 
Figure 15: Summary of scoring results 
 
Morphosys scored lowest for both potential partners, reaching only 58% in both cases. This is 
caused by the lack of products, a weak own pipeline and the large stake that is already owned 
by a competitor to AZ and Amgen, Novartis.  
With regard to CAT, Amgen and AstraZeneca can be seen as rivals, since CAT had the 
highest score for both of them. A similar rivalry is also true for Abgenix, where the scores 
differ by 6%. AstraZeneca obtained higher scores than Amgen both for CAT and Abgenix 
due to the fact that it owned stocks. The situation is changed in the case of Medarex that 
seems to be a preferred target for Amgen due to the existing partnership. In both real cases, 
the preference for the individual targets seems to depend on only one parameter, the owning 
of shares.  

6. Analysis/Discussion  

Now the usefulness of this approach can be analysed with following questions: 
 
1. Is the above described methodology sufficient to identify targets?  
This method properly identifies targets that were acquired in reality. 

 
2. Can the targets be ranked according to their match? 
The companies that were acquired in reality had higher scores than the non-targets. However 
not always the best match (i.e. the highest score) was selected for acquisition. 
 
3. Can parameters be identified that help to discriminate between targets and non-targets?  
There are no significant parameters allowing a discrimination between target and non-target.  

 
4. Would the still independent companies have been better targets? 
According to this methodology the still independent companies are no better targets. 

 
5. Is shareholding one of the predicting parameters for a later acquisition? 
A high “promiscuity” score indicating stock ownership is an indicator for a future acquirer. 
This alone is not sufficient for prediction since Amgen was no shareholder of Abgenix. 
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The company with the highest score was selected only in one case, thus other motives for the 
acquirer must be present that are not listed here. So, why did Amgen prefer Abgenix as target 
instead of the higher ranking CAT? 

6.1 Amgen’s true motives 

To answer the question, why Amgen preferred Abgenix, one has to look deeper into their 
business relation. At the time when Amgen acquired Abgenix, CAT was still available for 
M&A activities. The acquisition of Abgenix (14. December 2005) happened almost half a 
year earlier than the acquisition of CAT (16. May 2006), which would have scored better as 
target. So it was not the availability that made Amgen select Abgenix. 
Amgen entered an initial partnering with Abgenix in April 1999, extending the deal in 
January 2001.113 An antibody derived from that program was Denosumab, another one, 
Pantimumab came under the control of Amgen through the acquisition of Immunex. Both 
were particularly mentioned in the press release announcing the acquisition on 14. December 
2005. “The acquisition provides additional value to Amgen by eliminating a tiered royalty 
that Amgen would have paid to Abgenix on future sales of Denosumab (formerly AMG 162), 
which was created using Abgenix's XenoMouse ® antibody technology...Amgen believes that 
potential peak worldwide sales for Panitumumab could reach $ 2 billion or more, assuming 
success of Panitumumab in several clinical trials evaluating multiple lines of therapy in 
colorectal cancer and head and neck cancer.”114 Notably the decision to acquire Abgenix 
came only six weeks after positive phase III results on Pantimumab.  
So it is correct to say, that the most important reason for Amgen to acquire Abgenix was the 
objective to save money for expected royalty payments and to obtain control over potential 
blockbuster drugs. This type of acquisition is currently not too frequent and for example did 
not happen in the case of CAT and Abbott who share Humira®. However, if looking at the 
enormous amounts of partnerships and co-developments in the antibody sector, many more 
with this motive can be expected in the near future. 
Nevertheless by this acquisition Amgen also gained control over one of the most powerful 
technologies to generate antibodies, the XenoMouse® platform.  

6.2 AstraZeneca’s true motives 

What motives can be isolated for AstraZeneca? AstraZeneca had no such links to a late stage 
drug that would trigger high royalty payments. However, AstraZeneca was more affected 
from pipeline problems and expiring patents. As mentioned before in the years 2005 and early 
2006 AstraZeneca lost three potential blockbuster drugs (Iressa®, Galida® and Exanta®) due 
to failures in clinical trials and in addition will loose the patent protection of major 
blockbusters in the next years.  
This means AZ was confronted with a significant discontinuity in its own business. That led 
to a complementary acquisition of CAT, to compensate the shortcomings of its own drug 
pipeline. However the pipeline and patent problems were not driving AZ to an acquisition to 
eliminate overcapacity, since the small molecule factories and research has very little or no 
overlap with the generation and production of antibodies. AZ’s approach can also be 
interpreted as a strategy to acquire new R&D contents to build a market position quickly. This 
is clearly indicated in figure 11 displaying AZ as the company with the strongest pipeline 
power around antibodies. 
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Interestingly there is also a very tight coincidence between the timing of acquisition and the 
announcing of drug withdrawal during clinical failures. Altogether less than two weeks 
passed between the last announcement and the acquisition proposal. In reality the preparations 
will have taken much longer, but still the collaboration with CAT was relatively new, starting 
in November 2004 and not having achieved any drugs in the clinic.115 At that time the 
partnering program between AstraZeneca and Abgenix was already one year old – having as 
well not resulted in late stage drugs yet.116  Despite the dwindling pipeline AstraZeneca was 
not focussed to quickly get access to a late stage drug (and at that time there was no antibody 
company available that had own late stage drugs), but instead followed a M&A strategy to 
“…build a major international presence in the research and development of biological 
therapeutics to complement our small molecule capabilities.”117 This strategy was further 
supported by the acquisition of Medimmune one year later. 

6.3 Factors of independence 

Actually with this analysis no real factors predicting independence could be identified. This is 
partly related to the fact that all companies within the observed timeframe until 2006 had 
large pharmaceutical companies as stakeholders and were relative mature with regard to broad 
partnerships. Interestingly stakeholding is often a prerequisite for acquisition not only for 
prohibiting take over by other parties, but also to decrease the typical information deficit for 
acquirers. “For acquisitions characterized by information asymmetries, we find evidence 
consistent with the proposition that acquirers are able to avoid the winner’s curse. 
Specifically, we find a positive and significant correlation between acquirer returns and pre-
acquisition information-gathering activities.”118 
In addition the business model of all antibody companies is almost identical. Only Morphosys 
established a second revenue stream by targeting customers interested in research antibodies. 
This was one of the major reasons for Morphosys to become profitable. All four companies 
have in common, that they license out technology and survive on royalty and licensing 
revenues. This can lead instantly to being acquired, if a late stage product that would trigger 
substantial royalty payments from the pharma partner is close to the market. There seems to 
be only one way forward to stay independent. “To survive as independent companies, MAb 
technology companies must obtain sufficient revenues not only to operate but preferably to 
develop their own product pipelines as well.”119 
Morphosys lags a bit behind with regard to building an own pipeline and has instead 
diversified. But this seems to have a positive effect on stock performance and profitability. 
Does stock performance in general indicate if antibody companies or other biotechs are better 
off staying independent? In figure 16 the stock performance of all four antibody companies 
between summer 2003 and summer 2006 is displayed. It shows that Morphosys increased the 
stock price by more than 400%, compared to roughly 200% for CAT, 130% for Abgenix and 
only 50% for Medarex. This means that despite the premium paid for both targets, CAT and 
Abgenix, they achieved a lower stock price increase than Morphosys in the same time 
interval. But  since the variance between Morphosys and Medarex is much higher than that of 
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the acquired pair, it seems, that this parameter is not sufficient to make sound statements if it 
would have been more profitable to stay independent.  
One discriminator to CAT and Abgenix is, that neither Medarex nor Morphosys currently 
have an own or co-developed product based on their technology on the market. This will 
change soon for Medarex, but is still far away for Morphosys. 
Interestingly, the results in this analysis do only partly overlap with prior investigations (see 
table 1 for a comparison). In the case of Abgenix, there was high liquidity (e.g. large amounts 
of cash) combined with low profitability. However the opposite is true for CAT. But both 
companies were acquired. So the major theories do not clarify the existing ambiguity. 
 

 
Figure 16: Performance charts120 

6.4 Alternatives to acquisitions 

What would have been the alternatives? As described in figure 3, partnering is the opposite of 
M&A. Despite the fact that a large number of antibody companies have been acquired in the 
last 5 years, a gradual move from a strategic partnership to co-develop antibodies to a full 
acquisition happened only in rare cases. Interestingly joint ventures have never been used. 
Both for CAT and Abgenix a maintained independence would have enabled them to continue 
with own development programs. Abgenix already had the whole infrastructure and value 
chain with manufacturing, sales and marketing in place prior to being taken over. CAT’s 
future could have been to invest some of its profits into own manufacturing or to perform 
strategic complementary acquisitions to achieve that – financing could have been done 
through stock swap for example. 
Acquisitions of Medarex and Morphosys in 2005/2006 would not have made sense, since then 
both did not have enough own late stage products, which seems to be a major factor. This has 
changed in the meantime. After a huge extension of the partnership with Novartis that 
included a quasi exclusivity, the independence of Morphosys is nowadays questionable.121  
If one takes into account the network of multiple partnerships (see table 8) that the four 
example companies formed in the last years, it seems difficult to identify and predict a future 
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acquirer from this set of collaborators. It can be argued, that many of these partnering deals 
were done relatively early, when the technology seemed promising, but had not yet delivered 
products. This is a typical strategy that first evaluates the technology in an alliance and then 
after demonstrating the impact of the innovative technology performs the acquisition.122 
However, at least in the case of CAT a predecessor was the equity investment. Some years 
ago it was found out, that 75% of strategic alliances in the late 1980s and early 1990s did not 
involve any stock investment at all.123  This might be different now, since all of the presented 
antibody companies have large pharmaceutical companies as shareholder (which not 
necessarily represents all existing antibody companies). The ownership of more than 19% of 
CAT through AZ is a significant portion that clearly blocks other interests.  
Some other sources are also arguing about the right way to invest in biotech companies to 
maintain the entrepreneurial spirit, but on the other hand also shape a solid economic basis to 
develop drug pipelines. “It is necessary that pharma plays the role of past venture capitalists 
to fund new ideas that could become innovative products. In the long run, investing in biotech 
companies is less expensive to large pharma than acquiring them and could yield rich 
pipelines. The partnership should provide significant scientific satisfaction to the biotech, as 
well as the pharma industry.”124 

6.5 Financial implications for Amgen  

What financial implications can be drawn from this analysis? In 2006 Amgen “…wrote-off $ 
1.1 billion of acquired IPR&D related to the Abgenix acquisition and $ 130 million of 
acquired IPR&D in connection with the Avidia acquisition. The Abgenix IPR&D amount is 
primarily comprised of approximately $ 770 million related to the rights which we did not 
own pursuant to our agreement with Abgenix to jointly develop and commercialize 
Panitumumab and approximately $ 330 million related to a royalty that we would have owed 
to Abgenix with respect to future sales of Denosumab as a result of using certain of Abgenix’s 
patented technology in the development of this product candidate.”125 
So under the expectation of Panitumumab sales of up to $ 2 billion the price for Abgenix 
would be acceptable. However the high expectations on the sales of Pantimumab (Vectibix®) 
did not come true. Sales totalled only to $ 275 million since the introduction in the last quarter 
of 2006. Now Amgen puts more hope onto Denosumab to turn out as blockbuster.  
Amgen paid cash to get cash: “On April, 1, 2006, we completed our acquisition of Abgenix 
and paid $ 2.1 billion in cash to the shareholders of Abgenix to acquire all outstanding shares. 
In addition, we acquired $ 252 million in cash, and subsequent to the completion of the 
acquisition, we paid off $ 653 million of debt assumed in this transaction.”126 

6.6 Financial implications for AstraZeneca 

AstraZeneca paid $ 1.074 billion cash to get control over the remaining 80.8% of CAT shares 
that were not previously owned by AZ.127 Interestingly, a couple of months later, the pre-
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existing royalty agreement on Humira® (adalimumab) with Abbott was sold to Royalty 
Pharma for $ 700 M.128 This sum is much larger than the royalties, that AZ could have 
obtained by continuing with the former CAT percentage of 2.688%,129 which has accumulated 
to $ 162 M in 2.5 years from 2006 up to first half of 2008. Assuming constant sales, the $ 700 
M will cover more than 10 years of revenues. Substracting the $ 700 M from the initial price 
left AZ with only a small financing gap of $ 374 M. 
A more detailed compilation of the financial transaction for the acquisition of CAT or 
Abgenix can be seen in table 13. The property of CAT is valued 1/10 of Abgenix. Also no 
cash reserves could be obtained in the case of CAT.  
Another point worth mentioning is, that the subsequent acquisition of Medimmune to 
complete the antibody platform of CAT with development and manufacturing expertise was 
so costly, that the debts that AZ accumulated can be also seen as a strategy to prevent a 
potential hostile take over due to low valuation of AZ itself. 
 
Table 13: M&A transaction costs for CAT and Abgenix  
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CAT130 675A 581 0 24 20 336 -389 104 -277 1074 

Abgenix131 1101B 320 252 220 75 266 -738 703 0 2199 
A: Humira® royalty stream;  B: in process R&D (Panitumumab and Denosumab) 

7. Conclusions/Comments 

The method proved to be useful to identify acquisition targets and can support management of 
pharmaceutical companies as well as investment bankers in the selection of M&A targets and 
the quantification of the quality of the match. The two highest ranking companies were 
acquired in reality, but it is difficult to set a clear threshold separating targets from non-
targets. In addition no single parameter could be identified allowing a clear distinction 
between targets and non-targets. 
CAT was identified as highly attractive target for both large companies. Consequently it was 
acquired by AZ, which gave the best matching score. CAT was also the company with the 
best match for Amgen, however slightly lower than for AZ. The decisive parameter in that 
case was “promiscuity”, indicating an existing share holder situation for AZ. Due to that 
parameter AZ ranked also higher than Amgen for Abgenix.  
However the underlying motives for Amgen to acquire Abgenix might have been stronger and 
Amgen was also quicker in the acquisition then AZ. Comparing the results with the existing 
theories in table 1, it can be summarised that the analysis method applied in this study is valid 
but does not totally abolish the ambiguity of the other theories. This might also be caused by 
the limited number of companies evaluated. 
The continued independence of Morphosys and Medarex can be attributed to the lack of late 
stage antibodies or marketed drugs.  
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7.1 Conclusion 

Although the empirical data confirmed one of the real transactions, the other one was not 
predicted properly. This is related to hidden drivers that are not covered in the selection of the 
parameters. Here it could clearly be identified, that Amgen was primarily interested in saving 
royalty costs for the successful development of Panitumumab and Denosumab. AstraZeneca’s 
acquisition motives can also not be identified from simply looking at the results in figure 44.  
What are the alternatives? Looking at the outcome of Amgen’s deal with Abgenix, it would 
be fair to say, that it was not worth to pay more than $ 2 billion to avoid royalty payments for 
an antibody that is no blockbuster. The second antibody can not yet be evaluated. But this 
assessment can only be done retrospectively. If Abgenix would have been still available in 
2006 and 2007, it might have been possible that AstraZeneca would have bought Abgenix 
instead of the much more expensive Medimmune. What about the other companies 
Morphosys and Medarex? After the investment of Novartis into Morphosys and the 
exclusivity of their partnering, it will be very difficult for other parties to acquire Morphosys.  
Based on the existing stockholders a prediction for an acquisition of Medarex is difficult. 
Usually one would expect Pfizer’s as candidate, however the antibody tremelimumab was 
withdrawn in phase III,132 so that the argument of saving royalties and licensing fees is no 
longer valid for Pfizer.  

7.2 Outlook, further research 

In the current situation of the financial markets merger and acquisition activities will most 
probably follow this scenario. A continued weakness of the US$ will make US 
pharmaceutical and biotechnological companies interesting targets for European and Asian 
companies. The credit crisis will limit the availability of venture capital and credits which are 
much needed by smaller companies that are not yet profitable. A simultaneous narrowing of 
the window for initial public offering will make being acquired an attractive exit strategy for 
smaller privately owned (antibody) biotech companies.  
Overall M&A will still play an important role, since pharmaceutical companies have not 
solved the pipeline problem, but will have enough earnings from marketed drugs to spend in 
the coming years. Antibody developing firms will stay attractive targets due to the reasons 
mentioned before. We might see a renaissance of companies with humanisation technologies 
since the leading human technologies like transgenic strategies or phage display have a too 
strong patent position. However it can be expected that absolute newcomers specialised on the 
generation of miniaturised antibodies will play a more important role in the future. It will be 
interesting to see when, how, by whom and for which price currently independent companies 
like Morphosys or Medarex are taken over, since a continued independency under the existing 
market conditions does not have a high probability. 
So far no merger of smaller antibody companies to form larger stronger units could be 
observed. The only exception still is Morphosys that acquired two smaller companies with an 
established distribution network. So this merger can be classified as a horizontal merger. 
Since Morphosys’ EPS steadily grew thereafter, it can be called an accretive merger. 
Further research about the evaluation matrix and refinement of parameters, particularly for 
“products” or “partnering” that play a major role in the case studies is recommended to 
increase the precision to predict acquisition targets. A relevant focus for research would also 
be to take more the situation of the potential acquiring party into account to identify the 
underlying motives more systematically. In this context it will be worth to look closer on the 
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effect of existing partnerships and the financial consequences of licensing deals that could 
trigger M&A activities. It will also be worthwhile to increase the number of analysed 
companies both for potential targets and acquirers. If focussing on cases of antibody � 
pharmaceutical company only, the list of companies and M&A activities in table 4 might be a 
good starting point. 
The method from this study can later be used as prediction tool if a realistic score cut-off that 
differentiates between takeover targets and non-takeover targets is defined. This requires a 
calibration of the method with a sufficiently large number of both cases (acquired/non-
acquired). This can be accomplished by extending the empirical dataset with other historical 
cases and applying the here described method.  
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9. Appendix 

9.1 Background information 

9.1.1 A brief history of monoclonal antibody genera tion 

Antibodies are protein molecules that are present in all higher animals and represent a major 
part of the organism’s immune defence. In 1975 a method was developed to generate animal 
cell lines producing antibody molecules of a single specificity, the so called monoclonal 
antibodies (mABs)133. From then on it took many years to refine this concept with the help of 
modern recombinant DNA technology. Initially all monoclonal antibodies have been derived 
from mice.  
Due to the eliciting of unfavourable immune response it was soon tried to modify the murine 
properties towards a more human like molecule. This process progressed in three steps. First 
chimeric antibodies were generated which were half human, half mouse. As next step 
humanized antibodies were created, which only contain 10% of non human material. This was 
achieved by replacing all protein regions, with the exception of the antigen binding site, by 
human sequences. Currently 9 of the marketed antibodies rely on this approach, being 
licensed from PDL BioPharma.134  Finally fully human antibodies could be developed which 
represent the state of the art. Currently there are two technologies dominating: 
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Figure 17 shows the currently marketed antibodies and the underlying technology. The first 
technology relies on the basic principle, that a complete organism produces the best high 
affinity antibodies in vivo and follows largely the classic approach. Human antibodies can be 
obtained by replacing the murine antibody genes by human genes in transgenic mice. This 
technology is the key competence of Abgenix and Medarex.  
The second technology is an in vitro based method, where antibodies are generated by 
artificial recombination from all possible variations through genetic engineering. Specific 
antibodies are identified in a phage display step. This process is the key technology of CAT, 
or Morphosys and represents their core assets.  
 

 
Figure 17: Antibody approvals and technology 

9.1.2 The monoclonal antibody market 

During the last 20 years antibodies became important biopharmaceutical products with a steep 
incline of value. The predicted annual growth rate of for mABs is 20.9%, reaching expected 
sales of $ 16.7 billion by 2008. The antibody industry’s business model evolves from 
technological service providers to emerging drug development and finally to full integration. 
Five parameters were identified determining the progress of antibody companies: reducing 
development times, protection of intellectual property, product lifecycle management, drug 
delivery improvements and cost efficient manufacturing.135 

 
Figure 18: Technological exposure of the antibody clinical pipeline (2004) 73 
 
The expected dominance of fully human antibodies can also be seen in figure 18 presenting 
the status of clinical trials for the different technologies in 2004. The strongest technologies 
are humanised or fully human antibodies with the most drugs in clinical trials. 
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Figure 19: Growth rate by product type136 
 
Figure 19 displays the different growth rates of various pharmaceutical products. Currently 
antibodies are leading, but the vaccine products will soon close in on them, and potentially 
overtake them after 2010 since they are the only product group with a positive growth rate. 
Small molecules are on a steep decline with no growth in the coming years. This clearly 
illustrates the dilemma of the large pharmaceutical companies struggling with empty pipelines 
and ending patents. However, even the monoclonal antibody segment seems to have passed 
the growth inflection point already in 2004. Vaccines are following, having passed their 
inflection point in 2007. Both will continue with slower growth, reaching a plateau after 2010. 
 “A constant in our industry is the continuing struggle by pharmaceutical companies to bring 
innovative new drugs to market. Despite ever-increasing R&D investment, the productivity of 
the pharmaceutical industry, measured in the number of drugs brought to market, is 
decreasing. R&D spending in 2001 increased by 16% over expenditure in 2000, and is more 
than threefold higher than 1990 while the number of new approved drugs remained nearly 
constant.”137  
One way out of this dilemma is the huge success of antibody drugs. Figure 20 shows the 
current and predicted sales figures of approved antibodies and those expected to reach the 
market until 2013. Within 10 years, the sales are expected to increase fivefold, illustrating the 
huge potential of these therapies. Interestingly in 2007, 5 antibodies account for more than 
80% of the revenues. The blockbuster potential is highlighted by the fact, that in 2004 six out 
of the 17 FDA approved antibodies already had annual sales of more than $ 500 million.138 
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Figure 20: Actual and predicted sales of antibodies139 

9.1.3 Advantages of antibodies 

9.1.3.1 Lower attrition  

One of the key problems of pharmaceutical companies is the long development time for new 
products and the high attrition rate of new drugs. Antibodies in general are thought to have a 
higher success probability. Between 1980 and 2000 in total 186 monoclonal antibodies 
entered clinical phases, and 9% were successfully launched. Overall small drug success rates 
are in the range of 1-2% only. The highest failure rates were observed for murine antibodies, 
where one 3% were successful. Chimeric and humanized antibodies reach 24% and 25% 
respectively.140 Four years later the success rates dropped slightly to 21% and 18% 
respectively, while the total number of antibodies in the clinic further increased to more than 
150 in 2005.141 Comparing the antibody attrition rate to that of small molecules, it was found, 
that “…about 14% of humanized mAbs between 1990 to present day successfully came 
through trials, compared to only 10% for small molecules.”142

 Looking at the bigger picture 
of biotech R&D in general, the transition probabilities for biotech products between phase I 
and III are more than 10% higher but might take up to 8% longer to reach approval.143 Other 
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25, pp. 1194 - 1195 
143 DiMasi, J:A:, Grabowski, H.G., (2007), The cost of biopharmaceutical R&D: Is biotech different? Managerial 
and decision economics, Vol. 28., pp. 469-479 



                                                                                                                                                  60 

sources cite success probabilities of 23%, 53% and 55% for the clinical phases I, II and III of 
monoclonal antibodies respectively.144 

9.1.3.2 Cost efficiency 

Experts claim, “…that it takes some  $ 20 million to get a traditional small-molecule drug 
ready for clinical testing, whereas this could cost only $ 2 million for an antibody.”145 In 
addition, it was found, that …” half the mAbs launched so far appear to be profitable. That 
means mAbs are recouping more in revenues than their estimated $ 1 billion to $ 1.8 billion 
cost of development and marketing. By comparison, the study estimates that only 30% of 
conventional small-molecule drug launches ever recover their costs.”146 

9.1.3.3 No threat from generic competition 

For the time being, mAB are thought to have only a minimal risk to be replaced by cheaper 
biosimilars. This is a consequence of the complexity of antibody production, strong patent 
protection of the existing antibodies and incomplete regulatory procedures for approving 
biosimilars.147 “The lack of physicochemical methods predictive for the biological and 
clinical characteristics of protein drugs, the unclear relation between blood levels and effect, 
and the absence of biological markers to evaluate efficacy in many cases make the small-
molecule generic approach impossible for biopharmaceuticals to follow.”148 

9.1.3.4 Biological advantages 

Antibodies are naturally occurring molecules belonging to the standard repertoire of the 
immune defence in higher animals. The interaction between an antibody and its target is 
very specific and minimises the risk of unwanted side effects that may occur with small 
molecule therapies. The optimisation process is more predictable than the lead generation 
and optimisation for organic chemicals, which in turn shortens development times. Another 
contribution to a quicker launch are the better safety profiles of non-conjugates antibodies. 
“Monoclonal antibodies are generally safe and well tolerated, and the toxicities observed 
with this class of biologics are usually clinically manageable. The antigen-related toxicities 
are often predictable from preclinical studies if the antibody cross-reacts with the target 
antigen in the relevant animal models.”149 Further advantages are the novel mechanisms of 
action, strong scientific rationale, and established clinical benefit in many diseases. Most of 
the antibodies are given as infusion and thus avoid any dosing problems due to absorption.   

                                                 
144 Werner, R.G., (2004), Economic aspects of commercial manufacture of biopharmaceuticals. Journal of 
Biotechnology, Vol. 113, pp. 171-182 
145 Moore, P., Clayton, J., (2003), To affinity and beyond. Nature, Vol. 426, pp. 725-731 
146 Mitchell, P., (2005), Next-generation monoclonals less profitable than trailblazers? Nature Biotechnology  
Vol. 23, p. 906 
147 Reichert, J.M., Rosensweig, C.J., Faden, L.B., Dewitz, M.C., (2005), Monoclonal antibody successes in the 
clinic. Nature Biotechnology, Vol. 23, No. 9, pp. 1073 - 1078 
148 Schellekens, H., (2004), How similar do 'biosimilars' need to be? Nature Biotechnology,  Vol. 22, pp. 1357 - 
1359  
149 Tabrizi, M.A., Roskosa, L.K., (2007), Preclinical and clinical safety of monoclonal antibodies. Drug 
Discovery Today, Vol. 12, No. 13-14, pp. 540-547  



                                                                                                                                                  61 

9.1.3.5 Multipurpose applications 

Besides the therapeutic application, the modular construction of an antibody allows a rapid 
changing of format or modifications that broadens the range towards diagnostic utilisation e.g. 
as isotopic labelled radioligand for tumour imaging or domain antibodies as product variants. 
“Modified antibody structures, such as bi-specific antibodies or smaller antibody fragments, 
have yet to claim defined therapeutic roles, whereas radio-immunotherapy has clearly 
demonstrated efficacy in some disease settings.”150 

9.1.3.6 Patients 

Antibodies and other biological drugs are so specific that they can address the unmet needs of 
many patients thus improving quality of life. Besides the typical applications primarily in 
oncology and inflammatory diseases there is a vast untapped market that can benefit from 
new antibodies. A clear benefit for cancer patients is that the toxicity of monoclonal 
antibodies is negligible compared with the toxicity of radiation and chemotherapy. 
“Advantages include versatility, specificity, and biological functions not replicated by 
available chemotherapeutic drugs.”151 

9.1.3.7 Label expansion 

Antibodies are attractive as product because in many cases launched antibodies quickly 
received also approval for related diseases, expanding the patient base and increasing sales 
and profits. This usually starts with off-label use of antibodies.152 The procedure is known 
from small molecule drugs as well, but in the case of antibodies the progress through the 
regulation authorities seems to be faster. Since antibodies address other targets and pathways 
than small molecules, they offer the option of a combination therapy with superior efficiency 
when compared to small molecules alone.153 Value addition will thus arise from new markets 
and the potential of selling more than one drug for a specific treatment.  

9.1.4 Disadvantages of antibodies 

However even antibodies have some disadvantages. A recent publication summarized the 
major problems of therapeutic antibodies. “Four challenges arise from scientific and technical 
aspects of the antibody drug format: drug target limitations, bio-distribution limitations, 
species specificity issues, and limitations to the route of administration and four challenges 
are based in the commercial and clinical use of antibody drugs: cost of goods, product 
differentiation within the antibody market, competition from small molecule drugs, and price 
sensitivity of clinical acceptance.”154 
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