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MEASURING THE PRODUCTIVITY OF OFFICE ORGANIZATIONS

ABSTRACT
Office productivity is an important issue, but attempts ¢to
improve office productivity lack credibility until it can be
defined and measured. This paper discusses a multi-attribute
value measurement approach to the evaluation of productivity in
the office organization, Since the cost of operating an office
organization is not difficult to determine, the focus'is on the
measurement of the value of the office product, which is
information output. A proposed procedure is deScribed which may
be used not only to measure the value of office output and hence
office productivity, but to determine which information output

attributes should be adjusted in order to improve productivity.
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MEASURING THE PRODUCTIVITY OF OFFICE ORGANIZATIONS

INTRODUCTION

Productivity in the office, or white collar‘productivity,
is becoming a subject of wide interest. The primary motivations
for this interest are that office productivity improvement has
for many years lagged behind improvements in manufacturing and
other sectors, while at the same time the percentage of the work
force engaged in office-type work has risen steadily until it now
is in the range of 50% in a number of countries in the
industrialized world. The implications are that the slow
improvement in office productivity has had a dampening impact on
overall productivity improvement, with a resulting negative
impact on economic growth and standard of living.

In the same way that automated manufacturing is having an
impact on productivity on the factory floor, the various
evolutionary thrusts of computer usage in the office (information
sytems, decision support systems, expert systems, computer aided
design, office autohation, etc.) appear to be having a
substantial impact on productivity in the office environment.
However, it has never been easy to define, let alone measure
office productivity. Approaches applied to office productivity
measurement and improvement generally rely on techniques
developed for use in the factory (Lehrer, 1983). Such approaches
ignore the reality that information is a product which has much
different characteristics than tangible products turned out on
the assembly line.

The introduction of the new automated tools in the office



makes it even more difficult yet imperative to measure office
productivity since the impact of these tools may also result in
radical changes in the structure (Giuliano, 1982), tasks, and
management of the office in such ways as:

a) Office organizations and operations change in many ways
(Olson and Lucas, 1982) as a résult of the introduction of
automation (for example, distributed computiﬂg allows a more
decentralized office oréanization),

b) Task structures change, and tasks may become either more
or less menial and/or structured with resulting changes to
perceived status and job satisfaction,

c) Managers have an insatiable appetite for more information
upon which to base decisions, and the impact of gathering this
new information may be difficult to reconcile with the existing
organizational structure,

d) Unstructured tasks are increasingly being aided by the
introduction of automation (e.g. decision support systems) and
traditional productivity measures in an unstructured environment
are difficult to quantify,

e) The contribution of management to organizational
productivity is difficult if not impossible to measure, and can
be considered only in the context of overall organizational
performance.

It is apparent that the impact of automation is invariably
felt beyond the bounds of any particular individual in an
organization, so in order to measure this impact it becomes
critical to measure organizational productivity. Here, the

organization can be defined as any subset of the corporation



which can be bounded in a natural manner, such that interactions
across that boundary can be well-defined. Thus, the organization
being considered could include the company itself., Or it could
iﬁclude any sub-unit within the company, along with its
management, which carries out a specific set of distinct
functions as a service to the rest of the company or to the
outside world.

There exist numerous definitions of productivity. For the
purpose of this paper, organizational productivity will be
defined for the output of that organization as

Productivity = Value Added / Cost Of Adding That Value.

The Cost factor in this equation is normally not difficult
to quantify. It includes all direct or indirect costs of
operating the organization, such as labor, management, capital,
utilities, space rental, supplies, etc. but it excludes the cost
of any information inflows to the organization.

The Value Added to information processed by the organization
includes those processes such as transcription which change the
form of input information, as well as the creative processes
which require little direct input information.

Most studies to date on assessing information or information
systems have focussed strictly on the concept of value., However,
it is clear that in a reai sense the cost of supplying that
information must also be considered, since cost is a prime
consideration in implementing any information system and it has a
direct effect on the productivity measure, If we use a

productivity measure as a suitable means of comparison, then we



can satisfy both the need to consider the real value of the
information product as well as the cost of producing that
product. With some care, it should be possible not only to
measure the productivity of the organization producing the
product, but to place a bound (Mason, 1979) on that productivity
for a given organizational system.

Strassman (1985, Chapters 6 and 7) differentiates between
efficiency and effectiveness in office productivity measures. A
close examination of these two meaéures indicates that efficiency
tends to be the primary concern of the producer and effectiveness
tends to be the prima(y concern of the consumer., If we take the
more general point of view of the company which contains the
organization which is being measured, it is no longer necessary
to differentiate between producer and consumer, Whether or not
productivity change is achieved by improvements in efficiendy
(e.g. through cost reductions or by increases in output quantity
of the same product) or by improvements in effectiveness (e.g.
improvement in quality), both can contribute to productivity
improvement, Hence, the ovérriding concern 1in office
productivity measurement should be in measuring the value of the
output product.

The Value Added factor is difficult to quantify for
information products. However, a number of researchers have
developed a variety of techniques to measure information value.
Almost all of these techniques are bésed on the perceptions of
the compgny's intérnal users of the information. These users are
"customers" of the organization, but in contrast to external

users there is no market price by which a value for the



information can be eétablished. In essence, the internal user's
perceptions of information value may be used to assign a "market
value" to the producing organization's output, in the absence of
a real market structure.

King and Epstein (1983) include a useful bibliography on
approaches to assessing information system value. Most of the
published studies mentioned in their paper focus on some measure
of the value of information based on a set of attributes for a
particular product rather -than a set of products which may be
supplied by an organization.

Gallagher (1974) used a semantic differential value measure
to correlate with estimated dollar value of a particular report.
Zmud (1978) also used semantic differential to investigate the
dimensionality of information (i.e. the attributes of
information). In each case, the investigation was restricted to
one type of information report. King and Epstein (1983) used
multiattribute techniques to measure the value of information,
based on a variety of information attributes gathered from other
studies. Their study assumed a linear weighting for the
contributions of each attribute to the total value of the
information system. This is equivalent to the assumption of an
additive multiattribute value model, but they did not show that

this model was appropriate in the circumstance studied.

THE MULTIATTRIBUTE MODEL
If we can measure the value of the information output of an

information supplying organization, either by market value or by



user/customer perceptions, then it will be possible to combine
this with cost information to produce a productivity measure for
the organizatian. The information outputs of most such
organizations will include more than one type of information in
some form such as text, tabular, graphical, or verbal.

Suppose that there are K classes of information outputs or
"products", and that Vk represents the value of the kth
information product. Generally, Vk will be a function of several
attributes. If all information attributes X are indexed
according to some set S, then the subset Sk will represent the
I(k) indexes of the attributes appropriate to information product
k. If the i®P attribute of set S, is denoted by X,;, with
measure X, ;, then the value of the kP information product is

Vk(xk1'xk2""“’xk1(k))
If the value attributes for a particular information product are
mutually preferentia;ly independent (Keeney and Raiffa, 1976,
Chapter 3), then an additive model is appropriate such that

Vi = @qXpq + @oXpo + eeeee + ARXpT(K)"°
If the assumption of mutually preferentially independent
attributes is not appropriate, then more complex value models may
be required. We will not pursue this topic further, but will
focus on the measurement and analysis of additive models. The
more complex models may also be used, but it is more efficient to
concentrate on the analysis and design of approaches which are
more likely to result in additive models. Using elicitation
techniques common to Multiple Attribute Value Theory (MAVT)
(Keeney and Raiffa, 1976), it is possible to measure not only the

current value of a particular information product as perceived by



its consumers, but to measure the value function for that product
over ranges of measures taken on by any of its attfibutes. This
is important when the suppliers of the product are interested in
improving their productivity, since the value functions allow the
estimation of product value changes for any attribute adjustments
which may be made as a result of the study.

Examples of value function measurements in a non-information
;ystem environment are given by Keenéy and Raiffa (1976, Chapter
7). The actual instruments which may be used for such
measurements must be carefully designed to avoid confusion in
interpreting the meaning of the questions. Torrance, Boyle and
Horwood (1982) describe a suitable instrument for eliciting
information from subjects in a health status survey. This uses a
combination of structured interviews with a visual value scale
and movable arrows, each with a written measure of the attribute
under study. We have uSed a similar technique for information
attribute measurement, with good success.

To ensure that the attributes of each information product
are mutually preferentially independent is very difficult.
However, there are techniques which can be used both to reduce
the attribute dimensionality of a value function and to reduce
or eliminate the correlation among the attributes. While lack of
correlation does not imply mutual preferential independence, it
does improve the applicability of the additive model.
Attributes which are simply selected from a list are not
necessarily uncorrelated and it may be essential to carr§ out a

preliminary study to select attributes which have a minimum of



mutual correlation but which also adequately describe the
information product. In a study of appropriate report formats,
Zmud (1978) used a semantic differential approach, along with
factor analysis, to'derive suitable attributes for user
attitudes to report format. This is a concept which is widely
used in market research studies (Urban and Hauser, 1980, Chapter
8) to measure customer preferences.

Although the semantic differential approach combined with
factor analysis is useful in minimizing correlation among the
final attributes selected, it is not always possible to describe
these attributes to subjects in such a manner as to preserve this
characteristic. However, if the approach used in applying the
MAVT model in data collection does not require the assumption of
an additive model , then it is possible to test for the
appropriateness of the additive model in the final results
(Keeney and Raiffa, Chapter 7).

In the final analysis, the productivity of the target
organization is to be determined. If a suitable transformation
tk is known for the K information products which will transform

relative value Vk s 1 <= k <= K, into absolute value, then this

can be applied giving total added value
k=K

T = =5 [t (V) = u.l
k=1

Here, u, represents the value of information inputs purchased by
the organization for use in producing product V.. Total

organizational productivity P can then be calculated as

P=T/7C

where C represents the cost of operating the information



supplying organization.

A PROPOSED PROCEDURE FOR THE
PRODUCTIVITY ANALYSIS OF AN ORGANIZATION

An approach which may be used in organizational productivity
analysis would proceed as follows:

1) The customers of the target organization' are identified.
For an ofﬁ}ce organization, these are typically internal to the
firm. If the customers are external, then the value of services
sold to these customers is simply the revenue received by the
organization.

2) Assuming the more usual situation that the customers of
the target organization are internal to the firm, the
(information) "products" or "services" supplied to the "customer"
organizations should be classified according to the customer
needs satisfied. Since the amount of data collection to measﬁre
product value is proportional to the number of product
classifications, this number should be kept as small as possible
by identifying<and studying those products which consume the most
resources. These products are most likely to be likely targets
for the greatest efforts at productivity improvement.

If it is possible to isolate the contributions made by the
target organization to a particular product class, then that
product class may be studied separately from other élasses,
possibly as a pilot project.

3) A list of the attributes to be measured for each product

class is now prepared. If the list of attributes for each



product class is known to be mutually uncorrelated, then that
list may be used directly in determining the value functions and
product value. In this case it is possible to skip to step 5.

In determining suitable value-related attributes, the
following attributes were reported by King and Epstein (1983) for
evaluating satisfaction or information value in a particular
decision-making context: reporting cycle, sufficiency,
understandability, freedom from bias, reporting delay,
reliability, decision relevance, cost efficiency, comparability
and quantitativeness. Other attributes which could be added to
this list include security and accessibility. It is important to
note that no study has shown that the above attributes are
either mutually uncorrelated or independent, especially in the
context of any particular user environment.

4) For each product class for which the attribute list is
not known to be uncorrelated, a study should be carried out to
establish a suitable set of uncorrelated attributes. This may
involve the semantic differential approach (Urban and Hauser,
1980) in which a binary sgt of adjectives are developed to
describe each product class, and then customer reactions to each
adjective are measured on a Likert scale in the form of a
structured questionnaire. Another commonly used technique
involves questionnaire design where standard questions are
responded to on a Likert scale.

The results from the questionnaires are then factor analyzed
(Green, 1978, Chapter 8) to reduce the number of dimensions, with
appropriate rotations to allow only either 1large or small

loadings of the original variables to each of the factors. A
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reduced factor set may then be used, with appropriate
descriptions, to provide the mutually uncorrelated attributes for
the final MAVT information value study.

5) Given a set of mutually uncorrelated information
attributes for each of the product classes, questionnaires can
now be designed which will allow the value functions for each
attribute=-product class pa{r to be plotted out, through
“structured interviews with a suitable sample or with the
population of customers. Each subject is also queried for
perceptions of the value of the product at each "corner point" of
the joint attribute space and for value perceptions of some of
the interior points. The former results will allow testing of
the additive model assumption,Aand the latter will allow testing
of the value model ultimately adopted for that product. Since
the subjects are queried concerning combinatibns of all the
attributes for each product class, it is very difficult ¢to
measure value contributions for more than a m;ximum of about four
attributes on any one product class, so the attribute set should
be kept as small as possible. Hierarchical approaches discussed
by Keeney and Raiffa (1976, Chapter 6) may also be used to reduce
the dimensionality of the problem if certain attributes are based
on combinations of other attributes.

To estimate the contribution of attributes which have a
minimal value impact and which must be left out to keep the set
small enough to study in this manner, it is possible to use the
additive model assumption and have subjects estimate the values

of all the proposed attribute set on a single scale. This can be
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used later if the additive model assumption should turn out to be
appropriate. Since subjects differ in their perceptions of
attribute importance, the additive model data can be used in any
case as an extension to the model actually identified, to ensure
that all the value contributions are accounted for in some way,
no matter how small. In addition to the above measures, the
subjects should also be asked to estimate the current attribute
measures and the joint value to them of each product class: as it
currently exists, and as they would prefer it to be. These
latter results will give the current value of the information
products and will also indicate the direction of change desired,
if any, on each of the attributes.

6) During the data collection phase in section 5) above,
data are also gathered on "willinéness to pay" for each product
class, in terms of some measure which is common among all the
product classes. For example, the user could be asked how much
time he or she would be willing to budget to do the task
currently done by the supplying organization. This estimate may
then be used to convert the measured relative values to absolute
values on a common scale for all information products evaluated.

7) The final phase is to aggregate the statistihal data to
determine if the additive model is correct; and if it is not, to
derive an appropriate multiplicative model and test it using the
interior data also gathered during the collection phase. The
productivity of the organization can then be analyzed, using the
cost and value information collected. The "willingness to pay"
information can now be used to determine the absolute value of

the product class, aggregated over all users, and to determine
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the absolute value of all outputs from the target supplyier
organization., Taken together with the costs of supplying the
information products, the overall productivity of the supplying
organization can now be calculated.

Using the aggregated value functions, it should now be
possible to determine in whigh direction to change the product
attributes in order to improve the productivity of the target
organization. When and if these changes are made, further
sampling is necessary only to measure the current perceived value
of the product class, since the value functions are now known.
These data will assist in checking that the .appropriate

productivity improvements did in fact occur.
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