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ABSTRACT 
 Technological innovations are of two types: sustaining and disruptive.  We argue that while sustaining technology can be developed internally, disruptive technology is better developed externally under partnerships or joint ventures.  We explore how accounting standards and their consequent financial effects influence firms’ decisions regarding the organizational structures for their R&D investment.
INTRODUCTION 
Technological innovation can occur in two general ways: it can support current products, processes and ways of doing business, or it can result in the creation of new products or processes that obliterate the existing ones.  The former is termed “sustaining” technology in that it sustains the status-quo by making marginal improvements in efficiency, quality or price.  The latter, called “disruptive” technology, disrupts the status quo by bringing products or processes to market which greatly impact the established dynamics in the market (Christensen, 1997).

There have been many instances in the past where disruptive technology has significantly altered an industry.  A recent example is that of innovation in the personal entertainment industry: TiVo, Napster, and iPod have not only disrupted the consumer electronics market, but also the TV and music industries.  In these instances, incumbent firms have been challenged by relative “newcomers” to the market who change the “rules of the game” with their innovations.  Often, the established market leaders are aware of the developments in the disruptive technology but do not have the ability to quickly adapt to it (Ferrary, 2003).  
Many strategic, marketing and behavioral reasons are cited to explain this phenomenon.  An often cited reason is that of “marketing myopia” that is too much focus is placed on current customers and their current needs not to the potential customer with their changing needs.  Further, since the products manufactured with disruptive technology tend to be inferior at the outset, the leading firms have no incentive to develop these further.  In this paper, we augment the earlier reasoning by providing accounting and financial reasons for the above phenomenon. 
Life-Time Economic Profits 

The introduction of a new technology in a value chain can result in dramatic changes in the costs committed and incurred at various points of the value chain.  Organizations adopting and developing disruptive technologies typically face much higher developmental costs than those investing in sustaining technology.  Typically, 80-90% of the costs have already been “designed in” for traditional manufacturing even before the production begins.  With disruptive technology, both percentages of costs committed and costs incurred early in the life cycle of a product is typically even higher.  

Despite their higher initial costs, disruptive technologies have the potential to dramatically reduce production costs as well as various downstream costs.  In situations where product quality and functionality are similar to existing products, the reduction in the cost of production will result in higher profit margins.  In situations where product quality and functionality are inferior, margins may initially be lower but will eventually become higher as product improvements efforts are undertaken and the product starts to gain acceptance.   
The life-time cost patterns of the two technologies are distinct.  While sustaining technology permits investments that are more gradual, disruptive technology demands much larger initial investment in capital.   Companies investing in disruptive technology will incur most costs upstream in the development and prototyping phases and hope to recover the initial investment at a later stage when the critical threshold is reached and a product has obtained market acceptance.  Hence, adoption of disruptive technology will adversely affect profitability in the earlier stages of development.
For these reasons, a firm with successful sustaining technology may not want to internally invest in disruptive technology, as that will increase the uncertainty associated with the firm’s earnings, and thus increase the cost of capital for the entire firm, even for the portion associated with its current sustaining technology.  Further, since the risk of losing money – a negative return – is greater for investment in disruptive technology, the bankruptcy risk is higher.  Consequently, the debt holders might negotiate a higher interest rate, thus increasing the firm’s overall cost of capital.  

Organizational Form of R&D Investments 
Companies have a variety of organizational forms available to them in determining how best to invest in a particular technology.  The management’s choices are: 
· they can conduct research internally;
· they can acquire external technology either through acquisition of other companies or by making minority investments in them;
· they can outsource research activities to another organization;
· or they can form research partnerships or joint ventures to pursue the development of new technologies. 

 A company can limit its risk of potential losses (to the extent of its investment) through appropriate arrangements with other organizations.  This minimizes the downside risk of failure of new technology.   Given the shared ownership of the joint venture, the potential profits to a company in external investment do not become as large as the profits obtained through investing internally in disruptive technology; however, the risk of losses is less as well.
Impact on the Financial Statement

The differences in economic profitability between the two types of technology are further accentuated in financial reporting.   Companies capitalizing costs rather than expensing them will report higher assets, higher net income, and higher operating cash flows in the period in which those costs are incurred.  Further, when outsourcing R&D through partnership, the investment asset on a balance sheet is periodically evaluated for impairment.  However, the test for impairment is much less rigorous than the corresponding test to establish technological feasibility.  
SUMMARY  AND  CONCLUSIONS
We examined how accounting standards and their consequent effect on firms’ earnings and cash flows can influence firms’ decisions regarding the organizational structures for their R&D investments.  Specifically, these factors tend to motivate firms to invest internally in “sustaining technology” and through external joint ventures or research partnerships in “disruptive technologies”.  Additionally, a review of footnotes regarding R&D investment by hi-tech firms supports this pattern of investment. 
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