Measuring Organizational Productivity with ProMES

ROBERT D PRITCHARD; LAWRENCN G WEISS; AMIE HEDLEY GOODE; LAURI A JENSEN
National; Summer 19909, 3; ABI/INFORM Global

pg. 257

Measuring Organizational Productivity
with ProMES

RoBert D. PrircHArD, LawreENceE G. WEISS,
AME Heprey GoobE, AND LAURI A, JENSEN

In the race to improve productivity, some firms overlook an important
first step: proper measurement. Developing a good productivity measure-
ment system is critical to the success of productivity improvement strate-
gies. It can even do more than gauge how well an organization is perform-
ing. Research shows that a new method of measuring productivity, the
Productivity Measurement and Enhancement System (ProMES), substan-
tially enhances productivity when used as feedback to work groups.

THE FOUR STEPS TO ProMES

The basic model for developing a productivity measurement and im-
provement program begins with a clear statement of organizational objec-
tives. Once these objectives are identified, measures that accurately track
progress toward these objectives are carefully developed. Next, perform-
ance on these measures is fed back to personnel through regular reports,
which are used to discuss how to improve productivity within the organi-
zation. As productivity improves on each measure, organizational objec-
tives are more completely met. The ProMES approach follows this model.
(A complete description of the steps to implement ProMES can be found in
Pritchard (1950).)

Anoverview of an actual unit in which the system was implemented will
be used to illustrate these four steps. The plant in ourexample is responsible
for producing various kinds of printed circuit.boards that are used in
computer-related equipment. These boards are assembled and tested by a
series of team-based work groups. Therefore, one group cannot finish more
boards than the previous unit has ready for them. Our sample unit of
technicians is responsible for the final steps in the production of these circuit
boards. After this unit finishes the boards, the boards are inspected. Some
boards are considered high priority because they are needed to complete
customer orders. The group is also responsible for maintenance and
housekeeping procedures that are checked on a regular basis.
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Step One: Identifying Organizational Objectives

In ProMES, these objectives are called products. A design team com-
posed of supervisors, representative job incumbents, and facilitators
worked together to identify the following products:

1. Maintain High Production.

2. Make Optimal-Quality Boards.

3. Maintain High Attendance.

4. Follow Housekeeping and Maintenance Procedures Correctly.

Step Two: Developing Indicators To Measure These Products

The team was asked to think of measures that they would use to show
how well they were generating their products. A product can have several
possible indicators. Afier some discussion, the team decided on the follow-
ing products and indicators:

Product 1: Maintain High Production.
Indicator 1: Percent of Boards Completed.
Number of boards completed, divided by the number of boards
the group received to work on.
Indicator 2: Meeting Production Priorities. Number of high-
priority boards completed, divided by the number needed.
Product 2: Make Optimal-Quality Boards.
Indicator: Inspections Passed.
Percentage of boards passing inspection.
Product 3: Maintain High Attendance.
Indicator: Percent Attendance.
Total hours worked out of the maximum hours possible.
Product 4: Follow Housekeeping and Maintenance Procedures Cor-
rectly.
Indicator: Audit Violations.
Number of violations on an audit of housekeeping and mainte-
nance procedures.
The design team then presented the products and indicators to upper
management for review and approval. Once approval was obtained, the
design team took the next step.

Step Three: Establishing Contingencies

A contingency can be defined as the relationship between the amount of
the indicator and the effectiveness of that amount. This is important because
it allows the organization to see how much of a contribution differing
amounts of an indicator make in the overall product. Figure 1 shows the
general format of a contingency. The horizontal axis represents the amount
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of the indicator ranging from the worst possible level to the best level that
is realistically possible. The vertical axis measures the effectiveness of the
various levels of the indicator. This scale ranges from +100 (maximum
effectiveness) to -100 (minimum effectiveness). The zero point represents
the level of effectiveness that is expected. It is the level of the indicator that
is neither especially good nor especially bad.

Figure 1
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One of the contingencies from our example is seen in Figure 2, which
shows the quality indicator for the group. The best possible percentage of
boards passing inspection is seen as 100 percent. Thus, it is realistically
possible to have all the boards pass inspection. Since these circuit boards are
used in aircraft, 99 percent quality was considered to be the worst feasible
level. Anything even close to this value would been seen as amajor problem
in production.

Figure 2
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Once the team established the worst and best possible levels of perform-
ance for each indicator, their next task was to identify how different levels
of the indicator would correspond to different levels of effectiveness. They
began this task by determining the zero point. In our example, the team
identified this point to be the return rate of 99.4 percent.

Next, they determined the effectiveness values that corresponded to the
maximum and minimum indicator levels. To do this, the team ranked the
maximums of the indicators in terms of how they contributed to the overall
effectiveness of the unit. The indicator that contributed the most is seen as
the most important and given the rank of 1. The process continued until all
indicators were ranked. The maximum of the indicator with the highest rank
was given the effectiveness value of +100. The group then rated the rest of
the ranked maximums relative to this. The same was done for minimums.
In the example, the team decided that the lowest possible percent of boards
passing inspection would correspond to a -80 and the highest possible
passing rate to a +70.

The next issue the group discussed is where the remainder of the points
on the curve belonged. This is important because increases in the indicator
are not necessarily linear. Our example figure shows that when the number
of boards passing inspection is above the neutral point of 99.4 percent, there
is alarge increase in effectiveness. However, once the passing rate reaches
99.7 percent, further increases do not represent as great a change.

This scaling process is done with all of the indicators so each indicator
will have a contingency. Contingencies for all the indicators are shown in
Figure 3. Once all the indicators are scaled and reviewed for accuracy, the
contingency set is complete.

There are two very important aspects about contingencies to be noted.
First, the overall slope of the contingency expresses the relative importance
of the indicator. Therefore, steep slopes are representative of indicators thiat
are very important to the functioning of the unit. This is because steep slopes
imply that small variations in the amount of the indicator result in large
variations in effectiveness. Indicators with shallow slopes are much less
important to the functioning of the unit because variations in these indica-
tors will have less of an impact on total effectiveness, Thus, the variations
in importance of the tasks of the unit are reflected by the contingencies.

The second important aspect of contingencies is their non-linearity. This
is important because, for example, a given amount of improvement at the
low end of the measure may not have the same effect as at the high end of
the measure, Itis very common forimprovements in the middle range of the
indicator to result in large improvements in effectiveness, while improve-
ments at the high end of the indicator result in less of an improvement in
effectiveness. In other words, a point of diminishing retumns is reached.
Once you reach a certain level of productivity, it may be better to focus on
another area rather than to continue working on an area that has already
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Figure 3
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reached its plateau.

For instance, if our sample unit has a very high percentage of boards
completed, it may be better to work on attendance, even though attendance
is not as important overall. Therefore, if the percentage of high-priority
boards is good, improving low attendance will become more advantageous
to improving the overall effectiveness of the organization.

Step Four: Creating a Formal Feedback Report

Once the relevant productivity data are collected, effectiveness scores
can be determined based on the contingencies for each indicator. As can be
seenin Figure 3, if 99.8 percent of the unit’s boards pass inspection, the unit
would have an effectiveness score of +62 on the vertical axis.

Continuing this process would give an effectiveness value for each
indicator. Once effectiveness values for each indicator are determined, they
can be added to get the overall effectiveness score for that particular work
group. This information is presented to the unit in a formal feedback report,
summarized in Figure 4.

Figure 4
COMPLETED SYSTEM

CIRCUIT BOARD MANUFACTURING UNIT

DATE: July, 1989

INDICATOR EFFECTIVENESS
SCORE

DATA: JULY

I. Production

A. Percent Boards Completed 98% +40

B. Percent High Priority 85% -5

Boards Completed (Mix)
Total Effectiveness: Production = +35

I1. Quality

A. Percent Passing Inspection 99.8% +62

111, Attendance
A. Percent of Max Hours 971% 0

IV, Housekeeping and Maintenance

A. Number of Violations 10 -5

OVERALL EFFECTIVENESS =  +92
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The overall effectiveness score achieved by the group can also be
evaluated in relation to the group’s maximum overall effectiveness score.
Maximum effectiveness is defined as the overall effectiveness score the
group would receive if they were at the highest possible productivity level
on all indicators. The unit’s actual overall effectiveness score can then be
expressed as a percentage of the maximum.

For example, when we sum the maximum values for each of the
indicators in our example we arrive at the total possible score of 310. Our
sample unit received a monthly score of +92. Thus, its percent-of-maxi-
mum score was 92/310, or 29.7 percent. The closer the unit is to 100
percent, the closer it is to being at its maximum productivity level.

The productivity of different groups can be compared based on these
percent-of-maximum scores. The group with the highest percent-of-maxi-
mum score is considered the most effective work group. This comparison
is valid even if the groups have different indicators. This is because the
contingency process serves to scale all indicators on a common metric—
overall effectiveness— on which the comparison between different groups
is based.

The use of acommon metric also allows one to combine the productivity
of units doing completely different types of work. For example, to obtain
a measure of overall division effectiveness, one can simply add the
effectiveness scores for each of the units in the division. If the units differ
in relative importance, however, a re-scaling process must precede this
step.

THE ADVANTAGES OF ProMES
ProMES offers numerous advantages over other productivity measure-
ment systems.

1. The Ability To Provide a Single Index of Productivity As Well As
Subindices of the Important Indicators of Productivity

Subindices are necessary to allow the employees to see which aspects of
productivity are good versus those that need improving. The single index
allows the effectiveness of a complex unit to be summed into one easily
communicable number. This number is necessary to help management,
supervisors, and job incumbents gain an overall sense of how the unit is
doing. Measurement is carried out on all the important aspects identified by
organizational personnel. These single aspects are then combined into an
overall measure of productivity using the Overall Effectiveness Index. This
allows for evaluation at the level of subindices or at the level of overall ef-
fectiveness.

2. Validity
Several components are involved in a valid system. First of all, the
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measurement system must be complete—that is, it must include all impor-
tant aspects of aunit’s work. In ProMES, these aspects become the products
that provide the basis for the system. The products are determined through
careful examination by unit personnel. To ensure completeness, they are
also reviewed by organizational management.

Another important aspect of the validity of a system is its accuracy.
ProMES produces products and indicators that are accurate measures of
productivity. This accuracy comes from the extensive involvement of
organizational personnel in the system development, In addition, manage-
ment reviews the system to ensure accuracy.

Maintaining the relative importance of the different functions in the unit
is another component of validity. The contingencies provide the ability to
do this. Relative importance is reflected in their overall slopes, and this is
carried through in the effectiveness calculations. In order for a system to be
valid it must also account for nonlinearities. ProMES does this by allowing
for the development of nonlinear contingencies.

3. Flexibility

A system must be flexible so it can respond to changes in the
organization’s priorities, which can result from shifts in management or in
the environment. The ProMES system has the ability to deal with such
changes. Most often, a change in some of the contingencies is all that is
necessary. In the example of the circuit boards, if attendance became more
important, the contingency could simply be changed to reflect this. If
required, products and indicators could be modified to deal with more
extensive changes.

ProMES is also flexible in that it can accommodate both the effective-
ness (output relative to a standard) and efficiency (output divided by input)
notions of productivity. Since output relative to standards is what the
effectiveness scores are, the notion of effectiveness is included. Efficiency
can be included by incorporating efficiency measures in the indicators. If
the indicator of percent of boards completed is expressed as percent divided
by the number of personnel hours available that month, this would then be
an example of an efficiency measure. The system could also deal with
efficiency by weighting overall effectiveness by a measure of inputs, such
as number of personnel hours, or operating budget.

4. The Ability To Aggregate Across Units

Combining the productivity of units allows anorganizationto get a sense
of how it is doing on a larger scale. This enables a company to determine
how productive it is at the unit level, the divisional level, and at the
organizational level.

Units in an organization will most likely be engaged in different
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functions. ProMES has the ability to directly compare these units even
though they are doing different things. This direct comparison allows for
friendly competition among units based on each unit’s percent of maximum
productivity. This type of good-natured rivalry can spur productivity across
the board.

§. Acceptance by Organizational Personnel

A productivity measurement system cannot work unless organizational
personnel accept it. Because of unit personnel’s involvement in the
building of the system, ProMES has a strong advantage in this area. Not
only do they develop the products, indicators, and contingencies in the
system, but they also have to defend their work to higher management. This
causes them to develop a sense of ownership of the system.

6. Positive Motivational Properties

ProMES measures and improves productivity in numerous ways. One
way is by increasing the amount and quality of the feedback given to unit
personnel. Without the ProMES system, many units may receive objective
feedback on some of their activities, but not others. This data may not be
complete and may be uncontrollable by unit personnel. Also, the units may
not be aware of the level of output expected of them. More frequent,
specific, and accurate feedback enhances performance. Such feedback is
possible with the use of the ProMES formal feedback system. Evaluative
information about how well or poorly the unit is doing is also contained in
the ProMES feedback. This is much more effective than just providing
descriptive information on how much was done.

This system also provides feedback that is positive. Many employees
have reported that before ProMES, they often received feedback only when
problems arose and almost never were told when they were doing a good
job. In addition, the positive feedback appeared to help them increase their
sense of competence at doing their work. This should also help improve
motivation.

Another motivational feature of ProMES is that it enables employees to
see the results of their efforts. Most jobs are structured so that doing a better
jobdoes not show up in any measurable way. With ProMES, the connection
between the actions of the unit and its level of productivity is improved by
the frequency of the feedback. For example, when changes have been made
toimprove an indicator, more interest is takenin that indicator the following
month. When an indicator does improve, there seems to be considerable
satisfaction. This allows employees to see how their efforts have increased
productivity.

When using the ProMES system, units become accountable for their
productivity. The unit cannot ignore the concrete performance history that
is provided by the regular measurement of productivity and the public
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nature of the data. A unit wants to look good, and it knows that it will have
to answer for doing poorly. This accountability also seems to make
employees more objective about problem areas. There is more of a desire
to find solutions and less of a tendency to make excuses.

7. Role Clarification

Through the process of developing, refining, and getting approval for
the products, indicators, and contingencies, employees are helped to more
clearly understand their roles. Through the discussions to develop the
system, unit personnel determine what their objectives should be. If
disagreements surface, they can then be quickly resolved. Expected output
levels are discussed and a consensus is achieved. The final step is the review
and approval or rejection of these decisions by higher management. At the
end of this process, the units have a much clearer picture of what their
objectives are, what they should be focusing on to achieve these objectives,
what is expected of them in each area, and what is considered good and bad
productivity in these areas.

This process of role clarification has positive motivational effects. In
addition, motivation should increase because this system helps goal setting.
A system like ProMES makes it easierto have a formal goal setting program
by having a single index of productivity upon which to set goals. In
addition, just having the feedback makes personal and/or informal goal
setting much easier, which also enhances motivation.

8. The Ability To Provide a Considerable Amount of Information
about the Work To Be Done

The system helps guide unit personnel by indicating which activities
employees should be doing and their importance. Besides providing the
ability to determine what is good and bad productivity in each area,
ProMES helps the unit know how it is doing overall. This kind of informa-
tion makes it easier to develop productivity-enhancing strategies. It also
permits early identification and diagnosis of problems. With the feedback
reports, employees are able to see when productivity is starting to slip in a
given area. These problems can then be dealt with before they become
serious. ProMES allows personnel to know when the problems are fixed and
it encourages persistence to resolve the problems. This appears to signifi-
canily reduce the tendency to ignore problems. Finally, the system
encourages the development of a formal, quantitative statement of priori-
ties for increasing productivity.

EXPERIENCES WITH ProMES

In a formal evaluation of the system, ProMES was implemented
independently in five units of an Air Force base in the southwest United
States. Baseline data was collected on the new measures for nine months.
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Following the baseline period, each unit received monthly feedback from
the system for five months.

There was a major increase in productivity in all five units after the start
of feedback from ProMES: the average overall effectiveness of the five
units increased 50 percent over baseline. The strength and pattern of results
was consistent for the five individual units.

Goal setting was then added to the ProMES feedback. For the next five
months, each unit set group goals for their overall ProMES effectiveness
scores. Incentives in the form of time off from work were added for a final
five months. During the goal setting phase of the project, the average overall
effectiveness of the five units increased 75 percent over baseline, and 76
percent over baseline forthe incentive phase. AsshowninFigure §, the size
of these effects is quite large.

Figure §
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Altemnative explanations for these increases were considered. Produc-
tivity was tracked in several control units performing similar types of work.
These comparison units showed little or no systematic improvements
during the same period. Thus, the increases obtained using ProMES could
not be attributed to more general productivity increases in the organization.

These increases in productivity were not gained at the expense of
increased staffing or overtime, In fact, when using ProMES with feedback
alone, overtime actually decreased by over one-third from what it had been
during baseline. When goal setting and incentives were added to ProMES,
overtime fell by more than two-thirds of baseline levels. Thus, a large
amount of personnel time was saved.

In addition, measures of both job satisfaction and morale among unit
personnel showed significant improvements after the system was imple-
mented. Other survey results suggested that employees were clearer about
their roles, objectives, and how their efforts would be evaluated by
management.

The ProMES system also has been successfully applied in a variety of
other settings, including a chemical processing facility, a life insurance
agency, a manufacturer of cardboard boxes, a photocopier maintenance
unit, an assembly line, anin-house corporate library research unit, an office
machinery sales and repair unit, and even a restaurant bar. Regardless of the
setting in which it is used, ProMES has proven to be a reliable method for
measuring productivity and a catalyst for enhancing the productivity of
both individuals and work groups.
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