MN 415 – Quadraphonic Sound Case Study

Brief Summary

· New products do not always succeed, even if people agree that the world would be a better place if they would. 

· New technologies are not always taken up by the mass-market, despite early claims of their superiority over the status quo.

· Examples of failures are abundant

· E.g., DVD vs DivX; Betamax vs. VHS; the QWERTY Keyboard etc.

· In the early 1970s, Quadraphonic sound failed to displace stereo sound as the industry standard for playing audio recordings

· This came as something of a surprise, since the initial following of quad was huge and early take-up of the technology was encouraging. 
· Many analysts attribute the failure of quadraphonic sound to two facts:
· Firstly, there were still some concerns about the long-term potential of quad, since early versions of quad were introduced somewhat prematurely and led to dissatisfaction of the early influential consumers; 

· Secondly, and perhaps more importantly, there was uncertainty about which of the several different incompatible versions of quadraphonic sound would be the eventual industry standard.
· The two standards:

· Matrix systems: Columbia

· 1st mover

· Initially didn’t consider Discrete systems a threat

· Simple, comparably cheap, lower quality

· Discrete Systems: JVC/RCA

· More complex, expensive

· Belief of supporters: Matrix isn’t much better than stereo, so unless vigorously challenged, the entire four-channel concept would fail

· While both systems have their advantages and disadvantages, the main problem with the two technologies lies in their incompatibility
Q(1). The interaction between the two producers of quadraphonic sound could be thought of as a coordination game. Formulate this game and analyze it. What is the likely outcome? What else might the companies have done? 
The coordination game is a classic (symmetric) two player, two strategy game, with the following payoff matrix.
	
	JVC/RCA adopts Matrix
	JVC/RCA adopts Discrete

	Columbia adopts Matrix
	a,w 
	b,x

	Columbia adopts Discrete
	c,y
	d,z


The payoffs are according to a>d>b; a>d>c; z>w>y; z>w>x. The players should thus cooperate on either of the two strategies to receive a high payoff; in other words, they should agree on adopting one technology which is to become the market standard. If they fail to do so, few sales result. Moreover, the example of quadraphonic sounds shows that such failure might also result in failure of both strategies. Both (a,w) and (d,z)  are pure strategy Nash equilibria. This is a coordination game where a different pure strategy equilibrium is preferred by each player. In the Columbia-JVC/RCA game, for instance, Columbia, which specializes in the production of Matrix systems, would prefer the (a,w) equilibrium because its payoff (a) would be higher than the payoff (d)it would receive in the (d,z) case. Yet, while Columbia prefers the production of Matrix systems, its second best option would be (d,z) rather than (b,x) (remember: a>d>b). The same holds for JVC except that JVC’s first option would be (d,z), followed by (a,w). Either equilibrium (i.e., joint decision to go for one technology) thus results in higher payoffs than the strategies where the players specialize in different technologies. 
Q(2). What are the externalities in this case (externalities are benefits and costs that one party creates for another but which are not directly transacted through the market)? 
· Network effects exists if consumption benefits depend positively on the total number of consumers who purchase compatible products. If the network effect is direct, as in a physical network, increases in the number of consumers on the same network raise the consumption benefits for everyone on the network.

· In this case: the consumption benefits of the hardware are increasing the variety of compatible software. A virtual (or indirect) network effect arises because increases in the number of users of compatible hardware increase the demand for compatible software and hence the supply of software varieties: the increase in the availability of software varieties increases the benefit to all consumers who adopt compatible hardware. These consumers make up a virtual network

· The effort to establish quadraphonic sound in the home audio market failed, because there was not enough four- channel software produced for the quad hardware. It is especially the relationship between hardware and software that generates the network externalities

· A network benefit in the quad case would be the increased availability of records as the customer base grows

· A network cost from the producers’ perspective would be competition for the customer base. 
· From the Artists’ point of view, costs include:
· Little financial incentives to record work in quad under conventional recording contracts
· Feared that poor quad reproduction might hurt their reputations due to technical problems 
· Externalities furthermore depend on expectations of customers regarding the future size of the network. These expectations depend on the installed customer base; they are decisive in the acceptance and adoption of the products in question. In light of quadraphonic sound, this implies that customer expectations that one technology will become the market standard could indeed have lead to that technology becoming the standard (instead, the whole technology failed). 

· In the long run, the co-existence of competing incompatible technologies is unlikely. Rather, a small initial advantage might influence customer expectations about the adoption of a particular standard (this could be seen as a cost by one producers and a benefit by the other). This in turn will lead to more customers adopting the standard. Because the value of the product increases in the number of adopters, the value of the network increases to future adopters such that this technology becomes the market standard.
Summary: 

· The attempt to introduce quad technology resulted in enormous costs to both consumers and producers because the existing coordination problem confused customers. Joining the network requires a sunk investment (for consumers). If the network does not grow adequately or, in the worst case, is abandoned, consumers are trapped with an “orphan” technology. In other words, expected network benefits will not be realized and consumers may be unwilling to join the network. This problem is particularly severe where the successful diffusion of a product depends on the availability of complementary products (records, in our case).
· Confusion among the public about the nature, performance and operating characteristics of quad and merits and demerits of matrix vs discrete technology, prevented four channel of becoming the next step after stereo (disillusionment was setting in by the end of 1974) 

· Missing optimism from retailer side and insufficient promotional effort; Owing to “Quad wars” instead of concentrated efforts to promote quad in general, system- specific appeals were much less subject to free- riding inefficiencies

( collusive arrangement on promotion between rivals could have helped to clarify the confusion and scepticism of the consumers towards the quad  

Q(3). Who would stand to lose from a transition to Quadraphonic sound? To win? 
· Losers:

· Artists b/c producing according to quadraphonic standards is costly (plus: there are 2 different standards, which makes production even more costly)
· quality issues

· Consumers – have to decide on one system; incompatibility of the two systems (i.e., if they own one system they can only buy the disks for that system. The other ones will work but only in stereo quality, meaning that they are not better off but worse)

· Producers (the ones of the technology that doesn’t make it)

· Winners:

· Retailers

· Consumers (the ones that believe Quad sound to be superior to stereo sound)

· Artists (sales increase if consumers switch technologies?)

· Producers of the new technology would win once the installed customer base is large enough

Q(4). Think of reasons why a single superior technology may not replace an older, inferior one. Are they present in this case? 
· utility

· compatibility

· price

· wrong entry point/strategy

· poor advertising of advantages

· lack of standardized technology among producers

· poor quality of technology

· if the installed customer base does not grow rapidly enough, then the utility customers get from switching is too small (e.g., in this case – the sound libraries were too small)

· Externalities (compare Q2)!!
Q(5). What would you have done if you were one of the Quad producers? In other words, what drove the result of quadraphonic failure? 
· wrong entry point/strategy

· poor advertising of advantages

· lack of standardized technology among producers
Two possible reasons for failure:
[1] The confusion of customers. The introduction of a competing, yet incompatible technology confused both existing and potential customers as well as suppliers of records (artists and record companies). Both technologies were introduced too early (and prematurely), which disappointed early customers. These are the customers who usually start off the desired bandwagon effect. In addition, the introduction of the second technology gave rise to uncertainty about which technology would become industry standard. This also holds for artists and record companies, who were mostly reluctant to switch because they didn’t know which format to produce (producing both would have been very costly).
[2] The early “success” of the technology might have prevented long-term success of the quadraphonic technology. Initially, the number of early adopters was quite promising. However, the introduction of a second, incompatible technology split the market and lowered expected future benefits. This lead potential customers, whose main concern was the availability of software (which was not given owing to the market splitting between discrete and matrix) to abstain from switching to quadraphonic sound. Rather, they stayed with the old stereo systems.
What could they have done?
( collusive arrangement on promotion between rivals could have helped to clarify the confusion and scepticism of the consumers towards the quad. 

