Affordability:  Its Definition and Attributes

Affordability is an abstract term that we think we understand but have difficulty defining.  Lest you find that troublesome, the Department of Defense has the same problem.  Acquisition regulations require program managers to address affordability, detail affordability constraints, and achieve affordability during the procurement of new systems without providing a definition or even a clear idea of what affordability means.   If the Department of Defense has difficulty in defining affordability, how can you and I be expected to understand and explain the term?  Perhaps the process of selecting an affordable product or service will yield some insights.

How do you know when you can afford a product or service?  Sometimes it appears obvious.  Note that I said, “appears.” Traditionally, we treat affordability as a product price attribute that is proportional to our ability to pay that price.  If you use this traditional ability-to-pay measure of effectiveness, you can say, “no, I can’t afford it,” if the price is too high.  On the other hand, you might be able to say, “yes, I can afford it,” if it fits in your budget and performs what you need when you need it.  When you think about it, very few people spend money just to get rid of it.  We all expect something of value in return for what we spend.  Simply stated, we expect our purchase to perform as required when required, and we cannot bear the situation where it does not.

In this context Webster 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 must 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.  So the traditional ability-to-pay definition of affordability is at best incomplete and at worst misleading.

If we combine our personal experience with Webster’s definition of the word afford, we can define affordability much more precisely.

 Affordability is that characteristic of a product or service that enables us to 

· procure it when we need it

· use it to meet our performance requirements at a level of quality that we demand

· use it whenever we need it over the expected life span of the product or service
· procure it for a reasonable cost that falls within the budget for all needed products or services
Of course, this definition is from the customer’s point of view.  Note that while it includes the purchase price and implies an ability to pay that price, it also covers the performance and availability requirements of the product or service.  Remember, regardless of price, if a product or service will not respond to your needs or will not be available when you need it, you can’t afford it.  

Let’s look at each element of the above definition. We can examine the importance of each element by asking ourselves these questions:

1. When do you initially need a product or service?  Sometimes your need is immediate, and at other times you can wait. According to the definition, if the producer can’t deliver when you need it, you can’t afford your purchase.

2. Will the product or service effectively meet all your requirements?   This is the core question that probes why you need the product or service.  Your purchase must meet all of your requirements and perform at some minimum level of quality in the process.  If both conditions are not met, you can’t afford the purchase.

3. Will you be able to use the product or service effectively whenever you need it?  You are seeking to avoid surprises that adversely impact your ability to use your purchase when you need it and expect it to be available. (When you consider this question, remember that some purchases will require planned periodic upkeep activities. These activities make the purchase unavailable during planned upkeep, but help assure availability the remainder of the time.)  If you don’t find some assurance that your purchase will normally be available when you need it, you can’t afford the purchase.

4. Do you have funds available to make the purchase?  Also, will you have sufficient funds in the future to defray any downstream costs?  These questions are more complex, because of varying fund sources along with competing demands for your funds. You have to consider these factors and make a value judgment as to whether you will have sufficient funds to defray costs during the life of your purchase.

If you gather as much information as possible about the product or service you need, and answer the above questions objectively, you should be able to determine if that product or service is affordable. If it isn’t affordable, you will have to assess the affordability of other products or service and choose one that is affordable. This process leads to the thought that more than one product or service might be affordable, and we might want to choose the most affordable.  Any way you look at it, choosing an affordable product or service is a decision-making process.

 Decision-making requires you to choose between alternatives. You always have at least two alternatives, one of which is to do nothing.  When you determine that you can’t afford a product or service and don’t buy it, you have chosen the “do nothing” alternative.  Of course, this implies that you really don’t need the unaffordable product or service you chose not to buy.  But what do you do when you have to have this product or service?  In order to find something you can afford, you might have to look for candidate alternatives that conform to your performance and availability needs and budget constraints.

In most cases, you will find several alternatives with varying performance, availability, and cost attributes. You may have to search for or even create alternatives. After finding or creating these alternatives, you will probably want to choose the most affordable alternative.  While this sounds simple, choosing the most affordable alternative can be most difficult if you consider cost constraints, performance requirements, and availability needs simultaneously.  The more elements of cost, performance, and availability you encounter, the more complex the decision becomes.

 Let’s take a fairly simple example; replacing your automobile tires.  The only predetermined specifications will be the wheel size (i.e. 14 inches) and maximum tread width.  You must choose between the standard physical and performance design and optional features such as all-weather tread, high-speed performance, and white sidewalls.  You should consider safety features incorporated in alternate tire designs.  Initial availability is also a factor.  Is the tire you need available, or must you order one?  If it has to be ordered, can you wait?  Operating availability is another consideration.  A tire that is resistant to road hazards, or can be operated for some distance despite losing air pressure, allows you to continue travelling until you can conveniently change the tire.  Tire life is also an availability parameter that usually can be gauged by the length of the manufacturer’s warranty.  

So far, we haven’t even discussed cost, which is a combination of purchase price, warranty options, tire maintenance, and disposal.  Operational, safety, and availability features influence the price of the tire, but manufacturing, shipping, and storage costs might be major price factors.  Thus, performance may not dictate tire price. While the tire includes a manufacturer’s warranty, full road hazard coverage might be an added cost.  You will have to predict maintenance costs, which could include tire rotation, tire balancing, and repair of flat tires if you don’t have road hazard coverage.  In some cases, wheel rotation and balancing might be included in the price of the tire or as part of an added coverage package.  Finally, many jurisdictions now require you to pay for the disposal of old tires when you buy new ones.  

How do you select the most affordable tire?  You can perform an economic analysis and determine the least cost alternative, but make sure you account for the various lengths of service life.  You can compare tire features to your operating environment to make sure that the tire will perform as you require and be available when you need it.  But determining the optimum balance of features and costs will probably be a qualitative judgment on your part because most performance, availability, and cost parameters you consider are non-linear, and we have no well-developed tools and techniques to optimize an array of non-linear affordability variables – at least not yet.

The Harvard Business Review of March-April 1998 published one possible approach, called “Even Swaps.”  This approach uses a matrix of alternatives and objectives, where the objectives might be features, desired outcomes, or consequences.  Each cell in the matrix contains a specific value associated with each objective-alternative combination.  Through an iterative sequence of elimination and swaps, the evaluator rationally reduces the alternatives to the one best choice.  In this case, the secret to reducing complex decisions to simple trade-offs lies in the assignment of matrix values.  For objective values such as cost, time, and distance, actual values become inputs to the matrix for related objectives.  Other objective values might call for ratings, rankings, or similar qualitative values that require subjective development and analysis.

Another more sophisticated technique called cluster analysis has been around for over fifteen years.  Data associated with each alternative are normalized.  A cluster algorithm processes the normalized data and creates a tree structure called a dendogram.  Analysis of the dendogram produces clusters of similar alternatives with normalized values.   In this technique, variables can feature any type of data – for example yes/no variables can be used along with prices, capacities, units, and relative ratings – much as in the “even swaps” approach.  Pattern recognition and subsequent multivariate and matrix analyses of the clusters and variables could reveal the most affordable alternative.  However, we need to perform research into the specific application of cluster analysis to affordability decision-making before we can prescribe this technique.

Both the “even-swap” and cluster analysis techniques incorporate decision-making models that evaluate affordability attributes.  Clearly, applying either technique to our simple automobile tire affordability decision-making problem requires judicious selection of variables that describe salient affordability attributes.  Some of these attributes are difficult if not impossible to quantify mathematically.  And if it is difficult to quantify and evaluate affordability attributes for a simple product like an automobile tire, doing so for a system such as an automobile, an airplane, or an electronic warfare system must be significantly more complex.    From these observations we can conclude that we need to:

1. better understand and identify general affordability attributes that are inherent in products or services

2. be able to pinpoint those attributes that are affordability drivers for specific applications

3. develop models that use these affordability drivers to evaluate and compare the affordability of alternatives, and enable effective affordability decision-making

4. develop methods to evaluate hard-to-quantify affordability attributes

In other words, we need to spend considerable time in research and development of an affordability attribute knowledge base to serve as a foundation for affordability decision-making tools and processes. 

To this point I have discussed affordability decision-making as it applies to a fairly simple product.  I described a couple of possible approaches featuring models that depend on affordability attributes as inputs.  I also implied that the affordability decision-making process related to more complex systems also depends on models that require affordability attributes as inputs.   It turns out that the US Navy is pursuing research into the affordability decision-making process associated with developing and acquiring complex defense systems, and these processes may well depend on a thorough understanding of affordability attributes. 

The Navy is a customer who wants effective methods to procure the most affordable defense systems.  The Navy also wants to select and develop technologies that will enable affordable systems in the future.  To support these objectives, the Office of Naval Research (ONR) awarded grants to Clemson and Georgia Tech to develop affordability measurement and prediction tools and techniques.  These tools and techniques will be applied to the affordability decision-making process associated with selection and development of complex Navy defense systems. ONR also awarded a contract to Tecolote Research to perform similar research and development of practical methods for measuring and predicting affordability of science and technology projects.

 These researchers are looking at models and methods that handle and evaluate many variables in complex systems.  Multiple-criteria decision-making (MCDM), response surface methodology, mathematical modeling, and fast probability integration are but a few approaches under development and testing. Results to date show great promise in several areas of application.  I expect the ultimate success of the affordability measurement and prediction research to hinge largely on successful identification of appropriate affordability attributes and effective application of these attributes to the models and methods under study.

If properly identified and applied affordability attributes are important elements for assessing the affordability of alternatives, they might be even more important for the design and development of products and services.  Affordability attributes could influence the way industry manufactures affordable products or purveys affordable services.  

How should industry view affordability?  Earlier, we defined affordability from the customer’s point of view.  Now, we need to define it from the producer’s point of view.  From the producer’s point of view, affordability is that characteristic of a product or service that 

· makes it available when customers initially need it

· enables it to meet customers’ performance requirements at a level of quality they demand

· makes it available whenever customers need it during its expected life span 

· allows customers to fit it into their budget for all competing products or services

At first glance, the definition appears to be a mirror image of affordability from the customer’s point of view.  However, the producer is faced with satisfying many customers. Each producer wants many potential customers, each with unique requirements, to select that one available alternative.  On the other hand, each customer wants to select one affordable alternative from many competing producers.

The answer to the producers’ dilemma may be in the identification of general affordability attributes with which all (or at least many) customers can identify.  Several candidate attributes immediately spring to mind: inherent adaptability to a wide range of operating scenarios, self-adjustment to physical or environmental changes, and minimum consumption of resources, to name a few.  Admittedly, these are not very specific.  But for a particular product or service, these general types of attributes could be reduced to very specific ones.

How can we generate general affordability attributes – attributes that could be termed overall fitness qualities characteristic of all products or services?  We might look at the fitness of natural systems as a metaphor for the affordability of technological systems.  This could be a richly rewarding endeavor, consisting of a significant research effort with practical application of the results.

The details of such a research endeavor will be the subject of a succeeding paper.  But we can speculate that successful research results could change the way we perform market research, design products, define system requirements, and choose from among viable alternatives.  Both general and specific affordability attributes would be important – in some cases, critical – inputs to many affordability models.  Producers would find these attributes useful in their role as customers as well as sellers, since few producers start with all the raw materials they require.

This leads to one final thought about affordability attributes and their relation to the definition of affordability.  The end user of virtually every product or service uses the output from a value chain consisting of a number of customer/producers.  Every customer is a producer. Even the last customer who ultimately uses the product or service produces some output with it.  And every producer is a customer in some sense of the word, even to the point where nature provides the initial input to the value chain.  The common thread throughout the value chain may well be the affordability attributes that influence customers and producers without discrimination.  
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