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For over seven years, the Office of Naval Research has been pursuing Navy systems affordability from a different viewpoint. The ONR affordability team views affordability as a benefit that accrues to the customer. And it is more than just a cost benefit. As Webster's dictionary says, to afford something means, "to manage to bear without serious detriment." To bear means to accept the burden of the cost of the product or service purchased, and to accept the absence of other products or services that could have been purchased with the same dollars. Without serious detriment suggests that the product or service fulfill a need at some minimum level of performance quality when that need arises. In other words, Webster implies that affordability is that characteristic of a product or service that responds to the buyer's price, performance, and availability needs simultaneously.

It makes no difference whether the customer is an individual buying an automobile or a house, an industry buying capital equipment, or the military buying warfighting systems. We recognize that, regardless of who is the customer, achieving affordability presents a multi-variate problem. The answer to each affordability problem lies in the optimization of a host of variables that can be grouped into cost, performance, and availability categories.

The achievement of optimal affordability solutions transcends the use of mathematics or modeling and simulation. While classic sciences and disciplines can establish a quantitative foundation for multi-variate optimization of affordability factors, other sciences and disciplines also play a significant role in reaching such solutions. Economics, sociology, and complexity sciences are other areas that lend substantial insight into concepts and approaches that can effectively address this broader definition of affordability.

With these thoughts in mind, the affordability team has undertaken a number of initiatives to understand affordability, and to work toward the development of Affordability Science. As a result of some of the activities pursued during the last seven years, we have: 

· Defined affordability in terms of more than life cycle cost by characterizing affordability as a multi-variate optimization problem that must consider variables associated with performance, initial availability (cycle time), continued availability, and total weapon system budget, as well as the traditional variables associates with total life cycle cost. 

· Developed a three part approach to achieving weapon system affordability: 

1. affordability decision-making that results in the selection of the most potentially affordable alternatives 

2. affordability improvement that applies enhancement techniques to research, development and production of emerging systems and modification of existing systems 

3. affordability measurement and prediction that enables analysts to measure the improvement in affordability and to forecast the expected affordability of alternative responses to affordability requirements. 

· Structured a sequence of activities and decisions that can lead to selection of the most affordable alternatives and, having done so, can result in fielding the most affordable military or commercial systems 

· Developed Affordability Science by conducting research into the foundations of affordability and the methods to implement the above three-part approach to achieving systems affordability. 

· Established the foundations for affordability research and development and for creating Affordability Science by visiting a cross-section of major academic institutions. 

· Studied the concepts of complex adaptive systems to determine the association between complex adaptive systems and affordability. 

· Initiated efforts to apply complexity concepts, game theoretical modeling, and other advanced concepts in a wide array of disciplines to pinpoint high payoff science and technology thrusts that will leverage significant downstream weapon system affordability. 

· Issued many grants and contracts for research into affordability measurement and prediction. 


The Navy research and acquisition communities are major customers of this affordability research and development effort. One of the primary objectives is to create practical affordability measurement, prediction, and decision-making tools that can be applied by program managers throughout the entire acquisition cycle. These tools and associated techniques would be applied beginning with exploratory research and continuing through system procurement to operation and subsequent modification of Navy systems. 


To truly achieve affordability, the affordability team realizes it must include industry in the development and implementation of affordability measurement and prediction tools and techniques, affordability decision-making approaches, affordability enabling and enhancing approaches, and processes to produce more affordable systems. Only industry can provide affordable products that benefit the military customer. And though affordability is a benefit to industry in its role as a consumer, it must also be viewed as a benefit to industry in its role as a producer of goods and services.

To date, the Affordability Program research and development has produced an array of concepts and tools with practical application to warfighting systems’ design, development and operation.  This research and development continues in order to develop additional prediction and measurement tools and decision-making techniques, as well as methods and models for improving the affordability of present and future systems.
