Can Cost Be an Independent Variable?

We can answer the question "Can cost be an independent variable?" in the classical mathematical sense by saying "yes."  Certainly, any variable may be designated as independent.  But the question we ask ourselves must be framed in the realm of practicality and utility.  So we must begin by understanding what we mean when we refer to independent and dependent variables.

We define the type of variable in accordance with the way it assumes its value(s). The value of an independent variable does not change as the direct result of changing other variables in a process.  Instead, we assign the value of an independent variable, and that value may or may not affect the value of other variables in the process.  If the independent variable does affect another variable, then that other variable is said to be a function of the independent variable and can be described as a dependent variable.  This relation between independent and dependent variables holds whether the result is expressed as an equality (the dependent variable assumes a specific value for each independent variable value) or an inequality (the dependent variable can assume a range of values for each independent variable value, subject to the constraints of the inequality).

If we inspect the above definitions, we note that the value of a dependent variable is a consequence of the value of the associated independent variable.  But if "cost is a consequence of performing some process, " as we observed in the companion paper entitled Relationship Between Affordability and Cost, then how can it be independent?  Cost is a penalty that does not contribute to a process but only provides a metric for determining the value of resources consumed as a consequence of the process.  In the non-mathematical sense, cost depends on the type, quality, quantity, and mix of resources needed or used in a process, and not vice versa.  Of course one can argue that choice of resource characteristics might be dependent on the cost of each, but that situation prevails only when cost is imposed as a constraint on a process. Any way you analyze it, resource characteristics dictate their own value, making cost dependent on those characteristics.

When we try to treat cost as an independent variable associated with a process, we artificially impose a limit on the consequence of a process.  There is nothing wrong with imposing a limit on a consequence, because we are typically budget constrained.  But what we really do is:

1. establish a process inequality relationship, where the dependent variable (cost) can not exceed a certain value – in other words set a not-to-exceed cost target.

2. select values of the independent variable(s) we will use in performing a process so that the value of the associated dependent variable (cost) falls within a range that satisfies the specified inequality.

So it may be popular and psychologically rewarding to infer that setting cost targets establishes cost as an independent variable.  But what we really do is establish constraints on values of the actual independent variable(s), much as we do in setting up linear or non-linear programming equations. 

Asserting that cost is an independent variable seems an attempt to legitimize the idea that cost can be traded off directly against other process variables such as performance, availability, and adaptability.  Put another way, this assertion is designed to support claims that cost can be included as one of the variables in multi-variate optimization approaches.  But cost is a negative quantity in terms of optimization – we find less cost is better at the same time more performance, availability or adaptability is better.  Since we want to drive all variables being optimized in the same direction in a solution space to achieve an optimum value, including cost in such an optimization poses substantial difficulties. 

This is not to say that cost cannot be used as a metric in trade-offs between other variables or in trade-offs between alternative processes.  We typically perform trade-off studies to find the mix of process variables that produces the most beneficial results.  In fact, that is the primary utility of estimating or accruing costs – to assess the resource conservation benefit of a process.  But remember costs are consequences of a process and depend on the process, and cost deltas reflect the result of changing the value of independent process variables.  So, when we say we perform a cost-performance trade-off study, we really perform an assessment of the penalty associated with selecting specific independent process variables to achieve a particular level of performance.  Likewise, when we perform cost effectiveness studies, cost and operational effectiveness analyses (COEAs), cost benefit analysis or similar assessments, cost is not an independent variable – we assess the resource consumption consequence of the alternative being evaluated.

