Market Entry, Pricing Decisions and Options Contracts


Title:

Market Entry, Pricing Decisions and Options Contracts

Authors:

Dr. Alison Dean

Canterbury Business School, University of Kent, Canterbury, Kent, CT7 2PE, UK

Tel: 44 (0)1227 824051

Email: a.dean@ukc.ac.uk

Prof. Charles Baden-Fuller 

Cass Business School, City University, 106 Bunhill Row, London EC1Y 8TZ, UK

Tel: 44 (0)20 7040 8652
Email: c.baden-fuller@city.ac.uk

Abstract:

This paper bridges the literature on real options in strategy with that on financial options.  It uses insights from both literatures to show how the use of options contracts can encourage innovators to enter markets by mitigating the effects of uncertainty and permitting the capture of greater value from innovation.  The dilemma facing a firm trying to secure the successful launch of its innovation is how to set price to achieve market penetration yet still receive an adequate return.  The traditional view is that the low price necessary for penetration may yield such poor returns that the innovator is dissuaded from launch.  This problem is exacerbated when the innovator is an entrant and faces retaliatory reactions from incumbents.  We explore how financial options can mitigate these effects and recapture the "lost" added value.  Using financial options can encourage commitment, overcome delay in launch and allow innovators to capture value quickly.  Finally, we explore some of the impediments to executing our ideas, discuss when they might be useful to managers and suggest ways in which they can be tested empirically. 
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Introduction 

A dilemma facing innovating firms when deciding whether to launch new discoveries is how to set price so as to achieve market penetration yet still receive adequate returns on the innovation.  The established view in strategy is that it is both difficult for firms to achieve proper returns on innovation and that their managers perceive returns to innovation to be poor (e.g., March, 1991; Teece, 1984; Leonard-Barton, 1992; Barnett, Greve & Park, 1994).  The concern for strategy is that the low price required for market penetration can dissuade the innovator from launch.   The problem is worse for the innovator who is also a new entrant as s/he faces possible retaliatory action from incumbents (Tirole, 1988), driving the price lower and further reducing the returns to the innovation captured by the innovator.   After entry the innovator also faces the further threat of copycat entrants (Mansfield, Schwartz & Wagner, 1981).  These concerns inhibit innovation launch. 


Real options research has explored the conditions under which increased flexibility and deferred commitment can enhance the expected value of a project (Bowman & Hurry, 1993; Dixit and Pindyck, 1997; Leslie and Michaels, 1997; Luerhman, 1997, 1998; McGrath, 1997, 1999).  More recently, Miller & Folta (2002) and Folta & O'Brien (2002) have shown that, in particular situations, the holding of real options can accelerate market entry. 

In this paper we explore how the use of financial options under conditions of asymmetric information can affect pricing decisions.  Specifically we show how the possibility of trading put options on rival firms in the financial markets can create incentives to commercialise an innovation.  We show how using derivatives (options contracts) can enable the firm to recapture value lost as a result of lower prices (as a consequence of attracting buyers, retaliatory action by incumbents, or imitation by copy-cat entrants) that gives the incentive to commercialise.  Our discussion of pricing is most readily understood in terms of the introduction of a new process that reduces the cost of production.  

Given the current concerns about ethical business practice it should be noted that the actions we explore do not constitute insider trading.  Placing a put or call option on a rival firm on the basis of knowledge about one's own firm is not the use of inside information since it does not involve inside knowledge of the rival firm.  However, there are cases where trading on the basis of asymmetric or privileged information can give rise to an offence under certain securities trading laws in particular jurisdictions.  In general the situation is not clear- cut and the position is fluid.  The authors are not advocating the violation of legal restrictions on trade but are exploring further the potential benefits of trading on the basis of asymmetric information already identified in the finance literature (Bebchuk & Fershtman, 1994; Pagno & Roell, 1996; Jeng, Metrick & Zeckhauser, 1999; Hu & Noe, 2001). 

The paper has several key objectives.  First it sets out the key assumptions underlying the strategic advantages of using options contracts to enhance the gains to innovators of commercialisation.  This is important because while the finance literature has focused on using financial options to improve incentives to invest, there has been little discussion in the literature which links the decisions of managers to launch innovative products/services/processes to trading in financial markets.  Two exceptions to this have been the works of Bebchuk & Fershtman (1994) and Hu & Noe (2001) which have explored the use of trading in the firm's own shares on the basis of asymmetric information to reduce risk aversion and improve decision making.  Our paper differs in a very important regard -- it explores the use of trading options on rivals' shares combined with knowledge about the own firm to increase the incentive to launch an innovation.  It argues that when a firm has an innovation that can impinge on the value of rival firms, and when those firms are quoted and shares traded, the innovator can appropriate additional value by trading in financial options in its rivals' stock.  

A second contribution of the paper is that it complements the existing literature on real options in strategy and forms a bridge between that and the financial options literature.  Whereas much of the real options literature has focused on real options as heuristics or as measurement tools we use insights from both the financial and real options literatures to indicate how financial options can be used to capture greater value and mitigate the effects of uncertainty in innovation.   Lastly our paper addresses the practical strategic issue of the timing of the purchase and exercise of options by managers to optimise the returns to commercialisation. 

The first section sets out the problem of loss of potential surplus at launch.  It forms the theoretical basis for exploring how the use of asymmetric information and financial options can be used to offset this potential loss and increase the incentives for owners-managers to commercialise their innovative discoveries. The second section considers the application of financial options to pricing decisions in the face of potential retaliatory actions by incumbents. The third section explores the implications of the possibility of information leakage and the cost of carrying the option on the timing of purchasing and exercising the options relative to the timing of discovery and commercialisation of the innovation. The final section of the paper predicts how the availability of financial options impacts on innovation launch, the adoption of market penetration strategies, and on firms' decision to float.  

The Financial Options Decision

In his exploration of the causes of poor returns to innovation, Arrow (1962) highlighted the role of consumer-surplus.  Consumer surplus measures the difference between the amount that consumers might be willing to pay (the value) and the amount that they actually pay (the market price) for a product.  Arrow explained that most innovators see poor returns because they are unable to capture all the surplus value (the benefits) generated by their innovations.  The consumer surplus is lost to the innovator because s/he has to offer low prices to sell the product, which dulls the returns from innovation.  

We argue that by trading in the shares of rival firms the innovating firm can capture equivalent to the lost consumer surplus, improve the returns to its shareholders and so increase the incentives to innovate.  Central to the paper is the assumption that the owners of the innovating firm have privileged information about the existence of the new product or process and the timing and details of its launch.  This is typical of many innovation processes. Also central is the assumption that the stock of some of their rivals is traded in well-developed financial markets.  While this latter assumption is restrictive, a sufficiently large proportion of firms in the US and Europe are traded that our paper has relevance and potentially wide applicability.

How financial options can improve the returns to commercialisation 

We being by explaining how the financial option works, and how it can improve the value of the innovation.  Without loss of generality, we focus on a cost-reducing innovation that significantly improves the efficiency of existing best processes.  We anticipate (in line with standard economic modelling) that after launching the innovation the incumbents' product prices will fall.  Following the innovator's entry consumer surplus increases because the price has fallen.   We suppose that the innovating firm has IPRs on the innovation; that there is no information leakage about either the nature of the innovation or the timing of the launch; and that the incumbents' shares are traded.  We also suppose that when the innovator makes its discovery, it keeps its knowledge secret.  It realises that its project has value and will have an impact on the prices in the market and hence on the incumbents' profits.  When the market acquires this knowledge this will have a negative impact on the incumbents' share prices, which will fall.  The innovator can capture value from the announcement of its new innovation by buying a put option on the stock of its rival incumbent or by selling the stock of the incumbents short in the market before the announcement.  Selling shares short is exactly equivalent to: (1) purchasing a put option; plus (2) writing a call option for the same maturity and strike price; less (3) the cash sum of the strike price discounted at the risk free rate from the time of expiry of the options. 

We use the economic concept of consumer surplus to metric the scale of the gains.  In technical terms, if markets are efficient, the gains to the innovator from the option contracts represent almost all of the lost consumer surplus following launch (less the costs of placing the option contracts).  This means that the financial transaction “completes the market for knowledge” and so provides a source of the lost profits identified by Arrow (1962).  

The importance of the financial option contract 

How big are the gains from using financial options?  The profits from the option trading depend on the significance of the innovation and the actions of the incumbents.  The lower the prices of the innovator, the more the launch of the innovation affects the incumbents' share prices, the greater the gain to the innovator.  Low launch prices for the innovation mean higher potential profits from the put option, providing financial markets accurately gauge incumbent losses following the innovator's entry.   

We stress that the potential gain from options contracts may be significantly larger than the potential direct gains from the launch of the innovation itself.  Event studies of the effects of announcements on stock prices confirm this.  Because of this, low price entry strategies that seem unprofitable without financial options can become profitable with financial options.  Even more importantly the gains are immediate, not spread over the post-launch lifetime of the innovation.   The greatest gains occur when the incumbent has a large margin between price and marginal costs and the innovation undermines the incumbent firm’s position.  Such is the case where the incumbent has a monopoly position due to a highly successful product or process.  At the opposite extreme is the case where the incumbents do not hold any monopoly position and where they face no exit costs. Here there are little if any gains from options trading because the incumbents' share prices will not change.  


In short the use of options augments value.  Judging an innovation solely on the basis of its expected cash flows would be misleading if the gains to be made from the exploitation of rivals’ losses were not taken into account.  Our analysis shifts the strategic decision to launch an innovation from one based on the DCF and real options valuation of the innovation.  It shows that the decision whether to launch an innovation is determined by the combination of the DCF and real option values of the project and the gains from the paired action in the financial markets. 

Reaction from incumbents and other new entrants

Innovators are often concerned about the reaction of rivals after their innovation is launched (Lee, Smith, Grimm and Schomburg, 2000; Tirole, 1988). Incumbent firms might cut prices or engage in other aggressive actions to try to dislodge the innovator from the market.  Other firms may enter the market copying or emulating the innovation (especially when it is not well protected by property rights).  It is often the case that the fear of these actions will inhibit innovators from launching their innovation and discourage others from financing the innovation.  Placing options on rivals provides a way for the innovator to protect him or her-self against these kinds of events.  We explain why in two separate instances: that of the incumbent reacting aggressively and that of new entrants. 

In the first instance we show that the use of options greatly increases the bargaining power of the innovator in the final market, and makes it relatively immune to potentially aggressive rivals.  With financial option plays it usually pays the innovator to reject the skimming strategy and go for the low price. The optimal strategy for the innovator is always to seek to maximise its profits taking into account the potential losses to incumbents that can be recouped in the options markets.  This has significant implications for the strategy of the innovator provided there exist financial markets in which options on the shares of incumbents can be traded (an increasingly less constraining condition).  We argue that the placing of put options strengthens the bargaining hand of the innovator with respect to incumbents over the post launch situation.  It also makes fast launch of new products at discounted prices more attractive than the skimming strategy.  Hence the existence of the appropriate financial markets and the willingness of the innovator to trade in them as part of its launch strategy suggest a post-launch pricing strategy different from that which might otherwise be expected.   A similar argument can be made regarding potential future entrants. 

Timing of options purchase and launch

We extend our analysis to take into account the carrying costs of purchasing options and the danger of information leakage. These two factors affect both the size of the gains and, more important, the relative timing of the purchase of options, announcement of the discovery and launch.  For the innovator to maximise the benefit from purchasing the put option on the incumbent, it should keep the knowledge of its discovery secret before it purchases the put. When it makes its announcement to create a share price effect, it needs to do so in such a way that the incumbents' shareholders fully anticipate all the future loss as a result of the commercialisation of the discovery. 


If the carrying costs of the put option are zero, but the information is leaky then the innovator's strategy is to purchase the put as soon as the discovery is made and to wait until the innovation is launched before exercising the put.  In this way, the risks of not capturing the benefits due to early information leakage are avoided while the potential gain is maximised.  In the opposite extreme where information leakage is zero, but there is a positive carrying cost to the put option the innovator should delay put purchase and subsequent announcement until just before it makes its launch.  As there is no risk of information leakage early purchase of the put option would simply incur costs without yielding any benefits.  Since in practice most situations will lie somewhere between these two extremes we examine how the innovator should balance the two effects. Where the carrying costs for the put are greater than zero, the optimal strategy is to purchase the put when the value of the information asymmetry just rises above the carrying cost of the put and to exercise the put when the value of the information asymmetry falls to just below the carrying cost.


Changes in the carrying costs of the put option have implications for the timing of option purchase, the length of time for which the put is held and the size of the gain to be made.  The greater the carrying cost of the put option, the later the put is purchased, the shorter the length of time for which it is held, and the less the gain from the option.   Conversely, the lower the carrying cost of the put: the earlier the put will be purchased, the later it will be exercised, and the greater the gain to the innovating firm.  A similar analysis is conducted for the effects of information leakage.  By introducing transaction costs of purchasing and holding options contracts and the possibility of information leakage into the discussion we identify the points in time when contracts should be bought and sold.  We also identify the conditions under which the use of options contracts will have the greatest effect on the return to commercialisation of an innovation.  These insights have important implications for strategy, providing guidance for managers on the timing of announcements and options dealing, based on knowledge of the innovation and the market, not on anticipated moves of rivals. 

Managerial Implications and Opportunities for Empirical Work

We note that it is hard to gauge if owners of innovations enter into the kinds of options contracts we suggest.  Some owners would be reluctant to engage in these kinds of contracts either because of lack of trust or because of perceived riskiness of the transactions. For those who do engage in these transactions, most would not want to publicise the fact.  Lay persons commonly misunderstand derivative trades, labelling them as speculative and anti-social. For this reason we suggest below some ways in which our ideas can be tested indirectly.


We are also interested in how our ideas could be of practical use to managers.  Whilst the ideas are theoretically challenging, in what circumstances might managers make use of them? 

Because of transactions costs we intuitively expect the financial options strategy to be most valuable where the innovation is potentially disruptive.  Disruptive innovations are those likely to inflict the greatest damage on incumbents.  

From the perspective of managers, this is an important statement.  Disruptive innovations are often the hardest to judge in value terms.  They are also the kinds of innovations that are most risky as they often take a long time to yield profits for the entrants even though the threats to the incumbents may be clear.  It is therefore the situations where low pricing is probably most needed and where the pay-off to option plays is obviously greatest.

We have often stressed that option plays are only possible when incumbents are listed (quoted) on vibrant financial markets where there are developed instruments for derivatives (such as the NASDAQ, NYSE and LSE).  We therefore suggest that from an academic perspective we can engage in some indirect tests of our ideas.  One of the most important tests we suggest is the following.

We expect penetration pricing to be more commonly observed among entrants in countries and industries where incumbents are listed (quoted) on vibrant financial markets and where there are developed instruments for derivatives (such as the NASDAQ, NYSE and LSE). 

This prediction comes directly from the fact that the opportunity for financial plays is greatest in countries and industries where incumbents are listed (quoted) on vibrant financial markets where there are developed instruments for derivatives (such as the NASDAQ, NYSE and LSE).  It should also be noted that this prediction runs somewhat counter to the usual notion that when incumbents are quoted, entrants will be discouraged from penetration pricing on account of the potential deep pockets of the incumbents.

Discussion

We also note that we have not fully explored the interactions between our financial plays and the way in which markets might react on a more macro scale.  For example, if our financial derivatives were used frequently, speculators may have to reassess risk profiles of writing put options and re-examine the rates of return for successful incumbent companies.  Our analysis suggests that financial plays may increase the rate of entry into existing markets, depressing the returns of incumbents while raising those of entrants.  This could in turn affect the costs of capital for potential entrants who have credible technology.  The knock on benefits could spill over into the capital markets for venture firms, augmenting the potential returns for innovations.  This is to be explored in future work. 

We note that there are further issues that we could explore.  For example, we focus on the innovator as new entrant but our analysis could be extended to the case of incumbent as innovator.  If this is the case the incumbent can use options trading to reduce the risks associated with such moves, regardless of the anticipated response of rival firms.  If its bid to change the rules of the game is viewed positively by the financial markets it will benefit from its own moves but also from trading in put options on its rivals.  The overall effect is to encourage change and increase the speed of innovation. 

Conclusions

Our approach to options differs from and is complementary to the previous literature on real options in strategy.  We use the idea of (financial) options as traded instruments to bridge financial and real asset markets.  This suggested use of financial options instruments does not impinge on the validity of the real options approach to increasing value by flexibility (Leslie and Michaels, 1997; Dixit and Pindyck, 1997; Luerhman, 1997; 1998).  Nor do the ideas counter the logic of firms developing a portfolio of new ideas (Bartlett and Ghoshal, 1993; Nonaka, 1998; McGrath and MacMillan, 2000).

We place our contribution as a new strand of thinking that represents a valuable avenue for research.  We argue that previous writers have not fully explored the value from matching project and financial strategies.  An innovating firm can use the financial markets to add value to its project by forward trading in the shares of its rivals on the basis of its asymmetric knowledge.  By making a profit on its trade in its rival’s shares the innovator is able to recapture from the market some extra profits (equivalent to the value of the consumer surplus) generated by the innovation.  Option trading also gives exploration projects an immediate cash injection, reducing project risks. It is also able to counter the threats of retaliation from rivals that seek to frustrate the launch of the product or process.  And finally, option trading may help to shift the perceptions of reluctant managers associated with the projects future funding.


For a long time financial analysis has been a key tool in the strategy field.  Our field has argued that firms should seek to improve shareholder wealth, measured in part by share prices.  This paper expands the field further by linking financial options markets to innovation and showing how the connection can improve the quality of the innovation process, increasing the incentives to and rewards from commercialisation.
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