Productivity is an overall measure of the ability to produce a good or service. More
specifically, productivity is the measure of how specified resources are managed to
accomplish timely objectives as stated in terms of quantity and quality. Productivity may
also be defined as an index that measures output (goods and services) relative to the
input (labor, materials, energy, etc., used to produce the output). As such, it can be
expressed as:

Hence, there are two major ways to increase productivity: increase the numerator
(output) or decrease the denominator (input). Of course, a similar effect would be seen
if both input and output increased, but output increased faster than input; or if input and
output decreased, but input decreased faster than output.

Organizations have many options for use of this formula, labor productivity, machine
productivity, capital productivity, energy productivity, and so on. A productivity ratio may
be computed for a single operation, a department, a facility, an organization, or even an
entire country.

Productivity is an objective concept. As an objective concept it can be measured, ideally
against a universal standard. As such, organizations can monitor productivity for
strategic reasons such as corporate planning, organization improvement, or comparison
to competitors. It can also be used for tactical reasons such as project control or
controlling performance to budget.

PARTIAL-FACTOR PRODUCTIVITY

The standard definition of productivity is actually what is known as a patrtial factor
measure of productivity, in the sense that it only considers a single input in the ratio.
The formula then for partial-factor productivity would be the ratio of total output to a
single input or:

Managers generally utilize partial productivity measures because the data is readily
available. Also, since the total of multifactor measures provides an aggregate
perspective, partial factor productivity measures are easier to relate to specific
processes. Labor-based hours (generally, readily available information) is a frequently
used input variable in the equation. When this is the case, it would seem that
productivity could be increased by substituting machinery for labor. However, that may
not necessarily be a wise decision. Labor-based measures do not include
mechanization and automation in the input; thus when automation replaces labor,
misinterpretation may occur.

TOTAL FACTOR PRODUCTIVITY

A broader gauge of productivity, total factor productivity is measured by combining the
effects of all the resources used in the production of goods and services (labor, capital,
raw material, energy, etc.) and dividing it into the output. As such the formula would
appear as:



or

One example is a ratio computed by adding standard hours of labor actually produced,
plus the standard machine hours actually produced in a given time period divided by the
actual hours available for both labor and machines in the time period.

Total output must be expressed in the same unit of measure and total input must be
expressed in the same unit of measure. However, total output and total input need not
be expressed in the same unit of measure. Resources are often converted to dollars or
standard hours so that a single figure can be used as an aggregate measure of total
input or output. For example, total output could be expressed as the number of units
produced, and total input could be expressed in dollars, such as tons of steel produced
per dollar input. Other varieties of the measure may appear as dollar value of good or
service produced per dollar of input, or standard hours of output per actual hours of
input.

FACTORS AFFECTING PRODUCTIVITY

There is quite a variety of factors which can affect productivity, both positively and
negatively. These include:

capital investments in production
capital investments in technology
capital investments in equipment
capital investments in facilities
economies of scale

workforce knowledge and skill resulting from training and experience
technological changes

work methods

. procedures

10.systems

11.quality of products

12.quality of processes

13. quality of management

14.legislative and regulatory environment
15.general levels of education

16.social environment

17.geographic factors
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