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Office Productivity: The Impacts of Staffing,
Intellectual Specialization and Technology

PETER G. SASSONE

ABSTRACT  This paper reporis on a series of .20 case studies of office productivity and office technology
in major US corporations. The case studies were carried out between the mid-1980s and the early
1990s, and involved over 1700 employees in 85 distinct offices. These studies were shaped by a new
conceptual model of the office which focuses on the intellectual content, rather than the physical attributes,
of office work. Our major finding is a significani lack of intellectual specialization among managers and
professionals. That is, managers and professionals devote a relatively small fraction of their work time
to management and professional level work, and a relatively large fraction of their time to support and
non-productive tasks. In addition, we found significant staffing imbalances throughout our cases: in nearly
every office, there were more managers and professionals, and fewer support workers, than were required
to perform the work cost-effectively. Our analysis suggests that a typical organization could reduce its
annual office payroll costs by 15% by recaliorating its staffing mix and increasing the intellectual
specialization of its office workers. Further, we find that the apparent failure of massive corporate
investments in office technology to achieve commensurate increases in white-collar productivity is likely to
be due, in large measure, to reductions in the intellectual specialization of office workers resulting from
myopic staffing decisions. The paper offers a specific methodology for measuring and tracking office
productivity, for developing a coherent office productivity strategy, and for improving office staffing and
technology decisions.

Introduction

In 1983, we began a series of (what has become) 20 office productivity studies in five
major US corporations. The purpose of the initial studies was to perform cost-benefit
analyses of computer-based information systems. However, after the first several studies
were completed, it became apparent that the data collection and analysis techniques that
we had developed were yielding important productivity insights beyond the cost
justification of office computer systems. {n our data, we were finding a very clear, and
largely unrecognized, productivity problem: a lack of intellectual specialization by
white-collar workers., That is, we found that managers and professionals were devoting
a very substantial amount of work time to tasks which could be done by lower paid
employees. And we found correspondingly serious staffing imbalances in those offices
studied. That is, given the intellectual content of the entire spectrum of work performed
in an office, that same work could awways (in our sample of 20 departments} be
performed by a lower cost mix of managzrs, professionals and support staff. On average,
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Table 1. Companies studied (comparisons based on 1990 data)

Sales or revenue Assets
Company Industry (US$ billions) (USS$ billions) Employees
Company | Manufacturing >50 > 100 > 500 000
Company 2 Consumer products 5-10 >10 10 000-25 000
Company 3 Financial services 15-25 >50 25 000-50 000
Company 4 Commercial banking Not applicable >25 10 000-25 000
Company 5 Electric utility 5-10 15-25 25 000-30 000

we found potential payroll savings of at least 15% in the typical office. To put this in
perspective, in many companies an annual saving of 15% of white-collar payroll costs
would more than double annual corporate net earnings.

The purpose of this paper is to report our findings, to describe a new office
productivity modeling and measurement technique that can be used to identfy and
overcome the problems of intellectual non-specialization, to explore why intellectual
non-specialization occurs, to explore the relationship between office technology and
non-specialization, and to present some implications of this work for corporate manage-
ment.

Study Methodology

Between 1985 and 1994, we studied white-collar work in 20 departments of five major
US corporations. Each of these departments represented a separate case study. In total,
over 1700 employees in 95 distinct offices in 89 locations throughout the US were
involved in these studies. Table | describes the five companies. The names of these
companies are withheld in order to honor confidentality agreements. Table 2 describes
the 20 departments that we studied.

In each case study, a closed-ended time logging instrument, or ‘diary’, was developed
to capture emplovee time by the defined tasks and activities. This instrument was tested,
revised and refined to eliminate any ambiguities, omissions or other problems. While the
diaries were broadly similar in all studies, we developed unique versions specific to each
organization studied. In fact, in most cases, we developed versions unique to each level
of worker in the organization (for example, omitting management tasks on secretaries’
diaries).

This study is novel in several important respects. First, because it is based on a new
conceptual model of the office {which focuses on the intellectual content of office work),
we were able to collect detailed work content data that are inter-organizationally
comparable. This has been a major stumbling block in previous work. Second, by
focusing on entire organizational units rather than on isolated individuals, we were able
to develop important conclusions about the total volume of work of different intellectual
content, the efficiency with which organizations operate and opportunities for
significantly improving office productivity. Third, the magnitude of this study (over 1700
individuals in 20 organizations) appears to be significantly greater than that of the
previous studies of which we are aware.
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Table 2. Departments studied

No. of No. of No. of

Company Type of department offices locations employees
Company 1 Engineering 1 1 476
Company | Marketing l 1 52
Company | Accounting 2 2 119
Company 2 Legal 1 1 3
Company 2 Marketing 1 1 104
Company 3 Underwriting 1 1 76
Company 3 Underwriting 1 1 31
Company 3 Underwriting 1 1 67
Company 3 Sales offices 32 32 214
Company 4 Lending offices 11 11 73
Company 4 Corporate banking 1 1 52
Company 4 Corporate banking 1 1 44
Company 4 Corporate barnking 1 1 51
Company 4 Cash managerncnt 1 I 21
Company 4 International banking 3 1 20
Company 4 Internatonal banking 2 1 14
Company 4 Branch banking 16 16 73
Company 4 Branch banking 13 13 72
Company 4 Systems developmen 1 1 98
Company 5 Treasury 4 1 37
Total 20 95 89 1719

Results

We use the term ‘intellectual specialization’ to characterize how a manager or pro-
fessional spends his or her day. Lonsely, a manager who spends much of her day doing
management level work (work that cannot be delegated downward to non-managers) is
intellectually specialized. A senior professional, say an experienced engineer or financial
analyst, who spends much of his day doing work which could be done by lesser skilled
and lesser paid employees, is intelectually non-specialized. We found intellectual non-
specialization to be the dominant characteristic of most organizations.

A very useful concept is the ‘work profile matrix’. The matrix shows the office
hierarchy down the left side, and across the top are the categories indicating the
intellectual content of the work. The office hierarchy is often: managers, senior profes-
sionals, junior professionals, technical support workers and administrative support work-
ers. A more or less detailed stratification can also be used, however. The work categories
are defined to correspond to the pasitions in the hierarchy. So, in this example, all tasks
in the office would be uniquely classified as management-level work, senior professional-
level work, junior professional-level work, technical-support level work, administrative
support-level work or non-productive work. The final category {non-productive work) is
always included, regardless of the suratification used. In general, tasks are assigned to an
intellectual content category hased on the lowest level in the hierarchy to which the task
may reasonably be delegated. The work profile matrix, then, is actually an abstract
model of an office. It can be used to represent a single office or an aggregation of offices.

The aggregated {(mean) work profilc matrix for our set of offices is shown in Table
3. The major finding is the significant lack of intellectual specialization among managers
and professionals. It is interesting to note the clear pattern of intellectual specialization,
as measured by the main diagonal of Table 3. Intellectual specialization uniformly
decreases as job levels increase. That is, managers spend the least time (29.91%) in work
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at their position level, while at the other end of the diagonal, administrative support
workers spend the most time (81.67%) in work at their level. Senior professionals, junior
professionals and technical support workers fall neatly between these extremes. This
pattern is so pronounced in most of the individual cases as well as in the aggregated data
that it might well be called the ‘law of diminishing specialization of office work’.

The bottom row of Table 3 shows the overall distribution of work by its intellectual
content. For our sample of 20 departments, about 5% of the work is at management
level. Senior- and junior-level professional work each account for about 28% of the total.
The sum of technical and administrative support work is about 45% of the total. About
14% of the total is non-productive work. By showing the fundamental structure of an
organization’s work, the summary row of a work profile matrix is an extremely useful set
of statistics. In the next section, we show how these statistics are used to analyze and
optimize an organization’s staffing structure.

The managers in our study are, of course, the managers of the functional areas listed
in Table 2. These managers are all either first-line managers or middle managers (in
some larger departments that we studied, there were two or three layers of management).
However, the managers in our studies would not be considered senior, executive or
corporate management. This distinction is critical. While we did not ask senior managers
to complete time logs, we did interview senior managers as part of most case studies. The
clear indication from these interviews is that senior managers are more intellectually
specialized than lower level managers. That is, they do not perform much work which
could be delegated to lower level workers. In most cases, the reason is clear. Senior
managers, in general, have adequate staff support. A senior manager usually has more
than adequate secretarial support, he or she has priority in marshaling technical support
when he or she needs it, and his or her responsibilitics usually do not include doing
functional professional work. And, of course, the position enables him or her to delegate
work more easily than subordinate managers can. Thus, the law of diminishing
specialization seems to apply within functional departments, but not at the corporate
management level.

Why do managers and professionals spend substantial portions of their time doing
work that is more appropriately done by lesser paid employees? The easy (and almost
tautological) answer is that organizations are top heavy: that there are relatively more
managers and professionals, and relatively fewer support staff, than are needed to
perform the organization’s work. Consequently, some of the support work must be
performed by managers and professionals.

Why has this staffing imbalance occurred, and why does it apparently persist? Even
though this is an economic issue, economic theory provides little insight in addressing this
puzzle. This is because conventional economic theory assumes that firms are efficient
resource allocators—that firms know how to determine the least costly mix of inputs
(different types of labor, in this case), that they do make such determinations and that
they act accordingly.' Thus, economic theory dismisses, or at least skirts, the problem of
firms misallocating resources on a continuing basis.

Based on our observations and our discussions with managers, we can proffer several
hypotheses to account for this phenomenon. First, there is the tendency of firms to
manage staffing by head count, rather than by payroll. In growing organizations,
managers periodically make their case to their superiors for increased head count. Given
permission to expand their staff by a given number of employees, the tendency among
department managers is to hire additional managers and professionals rather than
additional support staff.

Similarly, when business conditions force reductions in staff, those cuts are often




Office Productivity 251

001

001
001
001
001
001

£9°¢1 86°L¢ L9l 8081 6681
6601 L9138 JAS] LL70 00°0
0L+ GO Tl P89 [44 ©6°0
GF91 91'81 GLV 8.'1¢ 9¢°L
8¢7°¢! £9°81 or'¢ LO'8T ¢e T
SLFL R oy 16°8 1683
(%) (%) (%) (%) (%)
U—HQS U—H.A!(r vmhﬂ-\s v—.ucg v—vﬂcs
aagonpoad 1x0ddns jxoddns I 1ssajoad
-uoN IANEXNSIUNUIPY  [EITUYDA ], sorunf I0TUDg

L0°6

000
80°0
el
96°¢
1664

(%)
4—.~°>)

joad juswraSeuepy

6ILT ®io
(W4 yoddns oy zOStUIuIpY
fe yoddns feotayaa
96y

0¢s

161 SLBRURIY
"oN Agoxesary adyjo aqy

u1 uonisoe g

(6141 =) xuyew o[goid Jiom ueapy °¢ a[qe],

ST0T Y9IBIN 20 0%:00 e [uuog Yoylo1qIqsiae)isIaAru] £q papeojumo(




Downloaded by [Universitaetsbibiothek Bonn] at 00:40 02 March 2015

252 P G. Sassone

planned and executed in terms of head count. The same reasoning leads to management
and professional-level workers keeping their jobs; and support workers being released. As
a company experiences periodic business cycles, this tendency (of hiring managers and
professionals on the upswing, and releasing support workers on the downswing) creates
and sustains a top-heavy organizational structure. The tendency is reinforced by the
recognition among department managers that their own compensation and the prestige
of their departments are both more likely to be enhanced by having relatively more,
rather than relatively fewer, managers and professionals in their organizations.

Another cause of top heavy staffing appears to be office information systems.
Compared with traditional expenditures on office capital equipment (typewriters, file
cabinets and desks), office computer systems are a very significant budget item. Many
firms decide to pay for their office information systems by reducing their support staff.
The reasoning is simply that computer systems can absorb and eliminate some work, and
can increase the efficiency with which some of the remaining work gets done. Thus,
fewer support workers are needed. The problem has been that many office computer
systems have not delivered on this promise. For numerous reasons, these systems have
not yet appreciably improved overall office productivity. Thus, with a diminished support
staff, the managers and professionals are forced to perform additional support work.
Paradoxically, although officc computer systems can unmistakably increase productivity
in a limited set of office activities {e.g. typing, filing, creating and distributing forms,
spreadsheet analyses, graphics), their indirect and unintended effect on staffing may cause
overall organizational productivity to decline. This point is discussed further later.

Another contributor to the problem is the combination of stagnant growth and
traditional personnel policy. As concerns about competitiveness have proliferated, com-
panies have attempted to control personnel costs by not hiring additional white-collar
workers, and not replacing many who leave. However, routine pay raises and career
track promotions move some professional level workers into management level positions,
and at least a few support-level workers into professional-level positions. As new duties
and responsibilities are defined for these new professionals and managers, who must now
draw on a diminished support stafl, the effect is to create or exacerbate a top-heavy
organizational structure.

The final, and perhaps the most conspicuous, cause of top-heavy organizations is the
efficiency drive. As companies strive to cut costs, office support workers are often released
in greater proportions than managers and professionals. Numerous rationales are
invoked to support this strategy. One linc of thinking is that the volume of needed office
support work will somehow diminish as the support staff’ diminishes. Another line of
thinking is that support work is less important and less necessary than management and
professional work, and that the organization can simply get along with less of it. Another
rationale is that managers and professionals, representing substantial investments in
training, have high replacement costs; whereas support workers represent little invest-
ment and arc easily replaced. The net effect, regardless of the rationale, is top-heavy
staffing and diminished intellectual specialization.

Top-heavy stafling can persist in an organization because, until now, there has not
been a statistically based methodology to confirm its presence, or to measure its extent,
or to determine the changes that are needed. The next section describes and illustrates
the methodology for analyzing and optimizing staffing structure.

Analysis

What are the costs of this lack of intellectual specialization in white-collar work? While
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the data reported here are too narrow to draw sweeping conclusions, some insight into
the magnitude of costs (and potential benefits) can be gained by looking at a ‘typical’
department. Our typical department (represented in Table 4) is staffed very nearly as the
average of the 20 departments we studied, and the work profile matrix is also near the
mean matrix reported in Table 3. The hours worked per week, weeks worked per year
152 weeks less holidays less vacation less sick days less training days) and loaded annual
salaries are representative of our data, although they are not the actual values for any
specific case.

Suppose that the work and the jobs in our typical department could be restructured
to increase intellectual specialization. That 1s, suppose managers could spend, say, 50%
{instead of 26.88% of their time in management type work. Suppose that other workers
could also increase their intellectual specialization. And suppose that (through improve-
ments in processes, proceclures and technology) non-productive time could be reduced to
only 3% for all workers.” The target work profiles are shown in Table 5. These profiles,
while not reflecting the exact time allocation of any specific real organization that we are
aware of, are a stylized version of the more intellectually specialized departments in our
database (the top quartile). In other words, based on our observations of actual
departments, the work profiles in Table 5 are attainable. Let us now examine the
financial implications of increased intellectual specialization.

In order to analyze these potental changes, let us explicitly recognize the variables
and the constants in our analysis. The constants are the total number of hours of each
type of work which must be performed each week. We assume that the totals given at
the bottom of Table 3 (i.e. 165 hours/week of management work, 635 hours/week of
senior professional work, etc.) represen: fixed requirements.® We assume that the
numbers of employees in each category are variable. That is, because we are changing
the work profiles of emplovees, the optimal number of each type of worker is likely to
be different from the baseline numbers of staff.

In order to determine the optimum number of employees at each level, we can
formulate. and solve the problem using linzar programming. Our objective is to find that
number of cach type of employee which minimizes the total departmental payroll, and
at the same time accomplishes the required work.

Let M represent the number of managers, .S the number of senior professionals, and

J. T and A the numbers of junior professionals, technical support and administrative

support people, respectively. We want to minimize:

Payroll = 75 00044 + 60 0008 -+ 45 0007 + 35 0007 + 25 0004 (1

Subject to the constraints:

20M+ 25+ 0F+0T+04 = 65 2)
10M + 248+ 27+ 0T + 04 = 635 (3)
4AM+ 88+ 287+ 2T+ 04 =664 4)
M+ 285+ 4F+ 32T+ 24 =619 (5)
M+ 28 +47+ 4T+ 364 = 1094 (6)
M S 7 T,4=0 {7)

Equatdon (1j is simply the expression for calculating the department’s payroll. Inequalities




Downloaded by [Universitaetsbibiothek Bonn] at 00:40 02 March 2015

Table 4. A typical department

Senior Junior Technical Non- Annual
Management professi profe pport Administrative productive Hours Weeks loaded
Position in work work work work work work Sum per per salary
the office hierarchy No. (%) (%) (%) (%) (%) (%) (%) week year (US$)
Managers 11 26.88 27.18 14.29 2.39 16.36 12.90 100 40 46 75 000
Scnior professionals 28 3.23 42.01 18.13 5.26 19.39 11.98 100 40 46 60 000
Junior professionals 16 1.51 6.79 55.12 4.27 18.28 14.02 100 40 16 45 000
‘T'echnical support 18 0.08 0.23 5.52 68.144 11.02 14.70 100 40 16 35000
Administrative support 18 0.00 0.00 0.82 4.14 84.57 10.46 100 140 46 25 000
Total 91 165% 635* 664* 619* 1094* 462% 3640 4.305 million

Note: ¥In hours/weck.

uossvs 'ry 'Jd  ¥Go




Table 5. Restructured work profile

Senior Junior Technical Non- Annual
Manag professional professional support Administrative productive Hours Weeks loaded
Position in work work work work work work Sum per per salary
the office hierarchy No. (%) (%) (%) (%) (%) (%) (%) week year (USS$)
Managcers 50 25 10 5 5] 5 100 40 46 75 000
Scnior professionals 5 60 20 5 5 ) 100 40 16 60 000
Junior professionals 0 5 70 10 10 5 100 40 46 45 000
‘T'cchnical support 0 0 5 80 10 5 100 10 46 35 000
Administrative support 0 0 0 5 90 5 100 40 46 25 000
Total (hours/week) 165 635 664 619 1094
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(2) to (6) state that the numbers of managers, senior professionals, etc. must be such that,
if they spend their time according to the work profile in Table 5, the necessary weekly
hours of management-level work (163 hours), senior professional-level work (635 hours),
etc. will be accomplished. Inequality (7) simply states that the solution values of the
variables must be non-negative.

The solution to this linear programming problem is: M =5.982, §=22.685,
F=15.376, T=14.035 and 4 =25.528. While the solution values are not integers, in
practice these numbers would be rounded up or down to whole persons. However, for
the illustrative purposes of some subsequent calculations, we will simply use the fractional
values.

The optimized staffing plan indicates that the total number of required employees is
83.6 (versus 91 originally). The total payroll is now US$3 631 000 (versus US34 305 000
originally). The savings, US$674 000 annually, represent 15.7% of the original payroll.
In other words, by trimming non-productive time, by redefining jobs to increase
intellectual specialization and by optimizing the staffing mix, our ‘typical’ department
could save 15.7% of its total labor costs and still continue to get the same amount of
work accomplished. Another way to look at this result is that there is US$674 000
divided by 91, or about USS87400, of potential annual (not simply one-time) savings
per white-collar employee in a typical department. For most firms, annual savings of
that magnitude (if realized across most white-collar departments) would represent
a very substantial increase in annual profits—more than doubling profits in many
cases.

What if the productivity goal in this hypothetical department was to increase output
while holding costs constant, rather than to decrease costs while holding output constant?
In this case, we could simply scale the previous solution up to the initial level of the
payroll. That is, we would scale up M, S, 7, T and 4 by 18.6% so that the payroll reaches
TS84 305 000. The solution in this case would be M= 7.092, §=26.896, 7= 18.230,
T=16.640 and 4=30.266. In other words, by trimming non-productive time, by
redefining jobs to increase intellectual specialization and by optimizing the staffing mix,
our ‘typical’ department could increase output (or at least increase all levels of work) by
18.6% without increasing payroll costs.

A New Model of the Office

What factors account for an office’s work profile, how does that work profile change as
the staffing changes and how are output, productivity and work profiles affected by
technology? In this section, we develop a simple model of an office which answers these
questions.

Let us adopt the following assumptions. First, assume that there are three types of
employees in the office: managers, professionals and support workers. Assume that they
number four, 20, and 12 respectively. Second, assume that each hour of management or
professional work generates the need for 2 hours of support work. The ratio of required
hours of support work to the sum of management and professional work hours is called
the support ratio (which is assumed to be 2.00 for this example). Third, assume that
managers devote an average of 30% of their time to management-level tasks, that 15%
of their time is absorbed by non-productive activities, and that their remaining time is
split between professional and support work in the same proportion that professionals’
time is split between those two work categories. Fourth, assume that everyone works a
40-hour week, and that professionals and support workers lose an average of 15 and 10%
of their time, respectively, to non-productive activities.
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Any or all of these assumptions could be modified without materially altering the
model. As they stand, they simplify our example while preserving the basic ideas of the
model. The work profile matrix can be :nitially represented as in Table 6.

Notice that the time allocated by managers and professionals to professional and
support-level work is represented by the variables a%, 6%, % and d%. Note also
that in the last row of the table, we have defined P as the total number of hours
of professional work performed in the office per week, and S as the total number of
hours of support work. Because there are four managers and 20 professionals, each
of whom works 40 hours/week, the weckly total number of hours of professional
level work is (4 X 40X %)+ (20 X 40 X %), or P=160a% + 800c%. Similarly,
S= (4 X 40 X 6%) + (20 X 40 X %) + (12 X 40 X 90%), or = 1605% + 8004% + 432.

In what follows, we will develop a new model of the office based on the concepts of
the supply and demand for support work. Using this model, we will show that the
variables (a%, 6%, %, d%, P and §) have unique equilibrium values which are
determined by the intersection of our supply and demand functions.

Because all work hours must add up to 1440 for this office, the supply of support
work, denoted as supply($), is simply the hours not devoted to management, professional
or non-productive work. That is,

supply($) = 1440 — 48 — P— 192 (8)

The demand for support work, written demand(S), is determined by the second
assumption above: that each hour of management work (48), and each hour of
professional work (P), creates a demand for 2 hours of support work. That is,

demand(S) = 2(48 + P) 9)

The equilibrium condition is, of course, taat the supply of support work must equal the
demand for support work, or

supply(S) = demand($" (10)
or, substituting from (8) and 9}
1440 — 48 — P— 192 =248 + P) 11)

The solution to this equation is F= 368 hours/week. Substituting this value into either
the supply or demand equation yields .5 := 832 hours/week.

Note that both the supply of support work and the demand for support work are
functions of P, the amount of professional work.” The more professional work done, the
more support work must be done. However, the more professional work done, the less
time there is available (to managers and professionals) to do support work. Thus, the
demand for support work is an increasing function of the amount of professional work
and the supply of support work is a decreasing function of the amount of professional
work. These functions and the resultirg equilibrium are graphically illustrated in
Figure 1.

Once the equilibrium values of P and S are determined within the model, the
equilibrium values of the work profile variables a, 4, ¢ and d can also be determined.

Because each row of the work profile matrix must sum to unity, we have

30% + a% + 6% + 15% = 100% (12)

0% + % + &% + 15% = 100% (13)
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2500 The intersection of the demand and supply for
support wark shows the equilibrium values of
368 hours/wk of professional work and 832
hours/wk of support work.

Baseline demand

SUPPORT HOURS
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PRCOFESSIONAL HOURS

Figure 1. Demand and supply of support hours (baseline case).

According to the third assumption, managers and professionals split their total pro-
fessional and support time the same way, or

alla+by=c/{c+d (14)
We know the equilibrium value of P is 368, so from the last row of Table 6, we have
368 = 160a% + 800c% (15)

Statements (12) to (15) are four independent equations in the four unknown variables a%,
6%, % and &%. The solution values are a% = 26.35%, 6% = 28.65%, ¢% = 40.73% and
d"o = 44.27%. The equilibrium work prefile matrix is shown in Table 7.

[t is easy to demonstrate that the equilibrium values of P, S, a%, 6%, ¢% and 4% vary
according to the assumed numbers of managers, professionals and support workers and
according to the support ratio.

In the following section, we use this model to shed light on why office productivity
appears to be stagnant, even as business investment in office information technology has
skyrocketed.

Table 7. Equilibrium work profile matrix

Non-
Management Professional  Support productive Hours Loaded
Position in work work work work per salary
the hierarchy No. (%) (%) (%) (%) week (USS)
Managers 4 30 26.32 28.65 15 40 100 000
Professionals 20 0 40.7¢ 44,27 15 40 75 000
Support workers 12 0 0 90 10 40 30 000

Total 36 48 h/wk P=368L./wk $=832 h/wk 192 h/wk 1440 2260000
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Technology, Downsizing, Re-engineering and Productivity

Over the past decade, US businesses have invested very many hundreds of billions of
dollars in information technology (consider that IBM alone has earned revenues
exceeding US$600 billion over the past decade). A significant fraction of that investment
involved purchasing, installing, supporting and upgrading office information systems. At
the same time, although there are no widely accepted ‘official’ statistics, it is generally
accepted that average office productivity did not improve markedly (or perhaps at all)
during that period. What happened? Why was there so little apparent productivity payoff
associated with such massive investment?

We can begin to understand these events by identifying and analyzing several
common business scenarios:

{a) Some firms, as discussed previously, have attempted to control costs by reducing the
number of office support personnel.

(b) Some firms have installed office technology to enhance professional workers (e.g.
engineering work stations), and simultaneously reduced the number of support
personnel.

(c) Some firms have installed office technology to enhance support personnel (e.g. PCs
for word processing), and simultaneously reduced the number of support personnel.

(d) Some firms have installed office technology to enhance professional workers (e.g.
engineering work stations), and have left the number of support personnel un-
changed.

Each of these scenarios can be analyzed using our model of the supply and demand for
office support work. To make the analysis concrete, let us continue using the numerical
example introduced in the previous section. Suppose that in each of the first three
scenarios, the number of support workers was reduced from the baseline number of 12
to a new value of six. Suppose that in scenarios b and d, the efficiency of professional
work is increased by 25%; and that in scenario ¢, the efficiency of support work is
increased by 25%. Efficiency refers simply to output per hour. An increase in the
efficiency of] say, professional work by 25% means that 25% more professional work is
accomplished per hour devoted to professional work.

Figure 2 shows the effect of decreasing the number of support workers in our
example office. The supply (of support work) curve, as defined previously and depicted
in Figure 1, shifts downward as shown. The demand for support work remains
unchanged. The new equilibrium values of P and §, determined by the intersection of
the demand curve and the new supply curve, are 296 hours/week of professional work
and 688 hours/week of support work. As expected, the model shows that a decrease in
support workers causes the total amount of professional work to decline. The reason is
clear from Table 8, which is the corresponding new equilibrium work profile matrix.
With fewer support workers, managers and professionals must increase the amount of
time that they devote to support work in order to get the department’s work done. The
amount of professional work (arguably the best measure of the department’s output)
declines from 368 hours/week to 296, or a reduction of about 20%. The payroll saving
associated with the fewer support workers is about 8%.

Figure 3, corresponding to scenario b, shows the effect of increasing by 25% the
efficiency with which professional work is accomplished (say through information
technology), and simultaneously decreasing the number of support workers from 12 to six
(perhaps to recover the cost of the investment in information technology). Because
professional work is done by both managers and professionals, the 25% improvement in
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Figure 2. Demand and supply of support hours (scenario a).

efficiency applies to the professional work done by both these groups. As in Figure 2, the
supply curve shifts downwards. Unlike Figure 2, the demand curve rotates upwards
because each hour of professional work now requires 25% more support work. The new
equilibrium values of P and § are 253.7 and 730.3 hours/week respectively. Because of
the 25% increase in the efficiency of professional work, the output of professional work
would be 253.7 X 1.25 = 317.1 ‘hours worth’ of output. Note that in spite of a significant
enhancement in the efficiency of doing professional work, the total output of professional
work has still declined by about 14%. The reason, of course, is the unavoidable decrease
in intellectual specialization among the professionals, just as in Table 8. (In this case, the
new equilibrium values of the work profile matrix are a=18.17%, b= 36.83%,
¢=28.08% and d=56.92%.)

Scenario ¢ shows the effect of increasing by 25% the efficiency with which support
work is performed, and simultaneously decreasing the number of support workers from
12 to six. Again, because support work is done by managers, professionals and support
workers, the postulated increase of 25% cfficiency applies to the support work done by
all three groups. As in the previous figures, the supply curve shifts downwards to reflect
the truncated support staff. The demand curve rotates downwards because the increased
efficiency of support hours means that fewer support hours are needed per hour of

Table 8. Equilibrium work profile matrix for scenario a

Non-

Management Professional Support productive Hours Loaded
Position in work work work work per salary
the hierarchy No. (%) (%) (%) (%) week (USS)
Managers 4 30 220 33.80 15 40 100 000
Professionals 20 0 3076 32.24 i3 40 75 000
Support workers 6 0 0 90 10 40 30 000
Total 36 48 h/wk P=:296 S= 688 168 h/wk 1200 2 080 000

h/wk h/wk
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Figure 3. Demand and supply of support hours {sccnario b).

professional work. The resulting equilibrium values of P and § are 348.9 and 633.1
hours/weck respectively. In this case, the output of professional work declines by about
5%, despite the increased support efficiency of everyone in the department. The new
equilibrium values of the work profile matrix are a=24.99%, b= 30.01%, ¢= 38.62%
and 4= 46.38%.

Finally, scenario d is a case with no postutated decrease in the number of support
workers, and with a postulated 25% increase in the efliciency of hours devoted to
professional work. Tt would seem that the output of professional work should increasc
dramatically in this case. In fact, only a modest increase occurs because the increased
demand for support hours {each hour of professional work now requires 25% more
support work} is not matched by an increasc in the supply of support hours. Therefore,
once again, more of managers’ and professionals’ time must be diverted to performing
support work. The supply curve is unchanged, and the demand curve rotates upward.
The resulting equilibrium values of Pand S are 315.4 and 884.6 hours/weck respectively.
Because the efficiency of hours in professional work increased by 25%, professional
output would be 313.4 X 1.25 =394.3 ‘hours worth’ of output. Therefore, professional
output increascs by about 7%. Again, the reason for the modest increase in output is the
unavoidable decrease in intellectual specialization caused by the relative (to support
work) increase in the efficiency of professional work. The new equilibrium work profile
values are a=22.59%, b= 32.41%, ¢=34.91% and 4= 50.09%.

These four cases {scenarios a to d) are summarized in the top half of Table 9. In that
table, all percentage changes are calculated from the base case, which is shown in the
first line of the table, and in more detail in Table 7.

These four cxamples—reasonable (even if abstract) representations of the office
resource allocation strategies pursucd by many organizations during the past decade—
shed some light on why office productivity has stagnated in the face of massive
investments in information technology. The examples also help to explain the paradox
of office technology. On the one hand, the ability of office technology to save office
workers’ time in specific tasks has been amply demonstrated by vendors and consultants,
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Table 9. Summary of office productivity impacts under various sccenarios

Professional Percentage Support Percentage Percentage
work change in work change in Payroll change in
(equivalent professional (equivalent support (US$ total

Scenario  Description hours) work hours) work millions) payroll
Base case SeeTable 7 368.00 832.00 2.26
a Support workers reduced from 12 to 6. 296.00 —19.57 688.00 - 17.31 2.08 —7.96
b Support workers reduced from 12 w 6.

Technology increases efficiency of

prolessionals by 25%. 317.14 —13.82 730.29 —i2.23 2.08 —7.96

pport rom 192t A

T'echnology increases cfficicricy of

support workers by 25%. 348.92 —5.18 793.85 —4.59 2.08 —7.96
d Support workers unchanged.

Technology increases efficiency of

professionals by 25%. 394.29 +7.14 884.57 +6.32 2.26 0.00
c Support workers increased to 18, 440.00 +19.57 476.00 +17.31 2.44 +7.96
f Technology increases efficicncy of all

office workers by 25%. 460.00 +25.00 1040.00 +25.00 2.44 +7.96
g 25% of previously required support

work eliminated. 451.20 +22.61 748.80 - 10.00 2.26 0.00
I Support workers increased to 18.

Teelmology increasces cfficiency of all
office workers by 25%. 25% of previously
required support work climinated. 672.00 +82.61 1098.00 +31.97 244 + 7.96

Grangonpoig a0l

£9¢
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and even experienced first-hand by a large segment of office workers. Computer-based
applications such as word processing, spreadsheets, databases and graphics can and do
save time. There is no longer any serious dispute about that. On the other hand, overall
office productivity—however reasonably defined—has not tended to reflect these appar-
ent improvements. Our model and examples demonstrate that extracting overall office
productivity improvements from technology depends on more than simply buying and
using it. It depends on balancing the impact of technology on support workers and
professionals, and on calibrating the office staffing at least to maintain, but preferably to
increase, the level of intellectual specialization. Many organizations have invested heavily
in technology, but they have not made the essental adjustments in staffing to take
advantage of the technology. Indeed, in many instances {scenarios b and c), firms have
made squarely the wrong decisions. They have used technology to decrease, rather than
to increase, intellectual specialization.

The Three Keys to Office Productivity

An effective office productivity strategy involves three elements. We have mentioned two
already: recalibrating the staffing mix and using technology to improve the efficiency
with which work is accomplished. The third element is, perhaps, the most obvious: using
technology or other means simply to climinate part of the workload.” Let us continue to
use our example office to illustrate each of these. We will analyze the following four
scenarios:

{e) Suppose our example office increases the number of support workers from 12 to 18.
{f; Suppose our example office successfully implements office information technology,
which enhances work efficiency by 25% across the board.

Suppose our example office finds a way to eliminate 25% of the previously required
support work, perhaps through eliminating the preparation of redundant or low-value
reports.

Finally, as a best case illustration, suppose our example office implements all three of
these improvements.

o)
8

(h)

In scenario e, an increase in the number of support workers shifts the supply curve
upwards. The demand for support curve remains unchanged. The new equilibrium time
allocation for the office is 440 hours/week of professional work and 976 hours/week of
support work. The new equilibrium values of the work profile matrix are a=31.51%,
b=23.49%, c = 48.70% and ¢ = 36.30%. Note that the change in professional work (and
presumably output) is from 368 to 440 hours/week, or an increase of nearly 20%. The
corresponding increase in the office payroll is US$180 000, or only about 8%. As long
as there is the opportunity to use the additional professional hours profitably, this case
illustrates the significant productivity opportunity associated with improving the staffing
mix.”

In scenario f, a uniform 25% increase in the efficiency with which management,
professional and support work is accomplished has no effect on the supply of support
work, and it causes exactly offsetting changes in the demand curve. The increased
efficiency of management and professional work causes the demand for support to shift
upwards (as each more productive hour of management and professional work requires
more support work). However, the increased efficiency of support work causes the
demand curve to shift downwards (as each hour of professional work requires fewer of
the now more productive hours of support work). The net effect in this case is that the
upwards and downwards shifts of the demand curve balance each other exactly, and the
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Figure 4. Demand and supply of support hours (baseline and scenario h cases).

demand curve remains unchanged. Thus, the cquilibrium office time allocation also
remains unchanged. However, the outpur of professional work (and other work as well)
increases by 25% in this scenario, due, of course, to the postulated increase in efficiency
and to the unchanged number of hours devoted to professional work.

[n scenario g, the elimination of 23% of the required support work causes the
demand curve to rotate downward because fewer hours of support work are now
required per hour of professional work. The resulting new equilibrium time allocation is
451.2 hours/week of professional work and 748.8 hours/week of support work. The new
work profile matrix values are a= 32.31%, b=22.69%, ¢=49.94% and 4= 35.06%.
The amount of professional time (and work) increases by over 22%, while the amount
of support work decreases by about 10%.

Finally, Figure 4, illustrating scenario h, combines the previous three scenarios as a
‘hest casc” example. Here, the firm implements all three prongs of the office productivity
strategy. The supply curve shifts upwards, efficiency increases across the board and the
demand curve rotates downwards. The resulting equilibrium time allocation is 537.6
hours/week of professional work and 878.4 hours/week of support work. The corre-
sponding values of the work profile matrix are a = 38.50%, 6= 16.50%, ¢ = 59.50% and
d=25.50%. Because of the increase in efficiency, professional output increases to 672
‘hours worth® of output (537.6 hours X 1.23), which is an increase of 83% over the
baseline level of output. Note that the results of scenarios e through h are shown in the
lower half of Table 9.

Note that if the business strategy were to cut costs rather than to expand output,
these scenarios are equally applicable. For example, in scenario h, this office’s payroll
could be scaled from US$2 440 000 per annum (four managers, 20 professionals and 18
support workers) down to about US$1 325 000 (two managers, 11 professionals and 10
support workers) and still accomplish approximately as much work as was originally
being done.
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Conclusions

Guided by a new conceptual framework for modeling the office (the work profile matrix),
which focuses on the intellectual content of office work, we studied the allocation of time
by white-collar workers in a series of 20 department-wide studies within five major US
corporations. These studies, conducted between 1985 and 1994, are perhaps the most
extensive set of office productivity studies to date. Overall, we collected detailed time log
data from over 1700 individuals in 95 physical offices around the US.

Our major findings are: (a) there is a widespread and pronounced lack of intellectual
specializadon among managers and professionals; (b) in a typical office, intellectual
specialization tends to decrease as onc moves up the hierarchy; (c) the proximate cause
of intellectual non-specialization is top-heavy staffing; and {d) the annual financial cost of
this resource misallocation 1s about 1% of total white-collar payroll costs in a typical case.

Based on our conceptual framework, our empirical findings, our interviews and
discussions with managers and our related technology cost justification work,” we
developed a quantitative economic model of office labor resource allocation. The model,
whose main analytic elements are the supply and demand for support labor within the
office, explains and predicts how office output and office productivity are affected by the
stathng mix, by the intellectual content of the office work and by office information
technology. Among other things, the model helps to explain why massive US corporate
investments in office technology have failed to ignite an explosive increase in office
productivity.

With the aid of Figure 3, let us review the main points of our model of office work.
Starting at the right side, office productivity (which can be defined as professional output
divided by total office hours, or alternatively as the unit cost of professional output) is
determined by the level of intellectual specialization (i.e. the work profile matrix, which
shows how much of their time workers devote to work of differing intellectual content and
the resulting total amounts of management, professional and support work accomplished
in the office) and by work efhiciency (how much management, professional and support
output is produced by each hour devoted to management, professional and support work
respectively). Intellectual specialization, in turn, is determined by the staffing structure
(how many managers, professionals and support staff are employed in the office), by the
work structure (how much management work must be done and how much support work
1s required by each hour of professional and management work) and by work efliciency
(mentioned above). Both the work structure and the work efliciency are affected by the
use of information technology (electronic data, text, image and voice processing). We
showed through numerical and graphical examples that in each office there is an
‘equilibrium’ level of intellectual specialization towards which the office will gravitate, that
this equilibrium is determined by the supply and demand for support work, that the
supply curve is based on the staffing structure, that the demand curve is based on the work
structure and work efficiency, and that information technology can shift the demand curve
up or down {depending on whether the technology enhances professional workers or
support workers).

Implications for Managers
What implications, useful to managers, can we draw from our empirical results and from
our analytic model of the office? Here are several.

Learn to understand, to measure and to track the intellectual content of office work,
and learn how to staff the office accordingly.
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Figure 5. The fundamental elements of office productivity.

In every one of the 20 departments that we studied, there was a top-heavy staff. That
is, as compared with the most efficient mix of managers, senior and junior-level
professionals and technical and adminisrrative support workers, every department had
more than the desirable number of managers and/or senior professionals, and fewer than
the desirable number of support workers. The financial cost of this misallocation of
resources is very significant—averaging 15% of the total white-collar payroll. The annual
savings associated with correcting this misallocation of resources could double the net
earnings of many companies.

Focus on intellectual specialization.

Managers must learn and focus on the concept of intellectual specialization, which is the
key to productivity in the professional office. As suggested by Figure 5, intellectual
specialization is the virtual sine qua non of office productivity. An office simply cannot
achieve a high level of productivity unless its managers and professionals are devoting
most of their time to professional level work.

Recognize that intellectual specialization leads to job enrichment.

Intellectual specialization does not mean task specialization. In achieving intellectual
specialization, managers and professionals free themselves from many of the tasks that
can be performed by lesser skilled workers. The variety and diversity of the management
and professional tasks performed by managers and professionals need not diminish, and
might well expand, as they have more tme to devote to those activities. Intellectual
specialization tends to enrich management and professional jobs, and it tends to reduce
the time spent on the tasks that managers and professionals find least enjoyable.
Similarly, intellectual specialization in the office can enrich the support jobs as well. As
managers and professionals off-load some of the support tasks that they were performing,
they increase the diversity and the level of responsibility of the support jobs. We have
found (through our interviews of office workers) that, in general, the support tasks
performed by managers and prolessionals are the tasks that support workers would most
prefer to do. This is hardly surprising, since managers and professionals, even when
circumstances force them to do support tasks, have some discretion in selecting which
support tasks they will do and which they will delegate. Of course, they tend to delegate
the more dreary tasks and to keep the more interesting ones. In terms of job quality for
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both professional and support workers, then, intellectual specialization is a win—win
strategy.

Do not use a back office strategy in a professional office.

In formulating office technology strategy, it is critical to distinguish clearly between
so-called ‘back’ offices and ‘professional’ offices. A back office is one whose function and
primary work is clerical. Typical back office functions are payroll, accounting, order
entry, billing and claims processing. In a back office, the clerical work is generated
externally to the office; whereas in a professional office, the support work is generated by
the managers and professionals working within (and performing the function of) that
office.? Unlike the largely successful experience with back office automation during the
1960s and 1970s, the substitution of information technology for support labor in today’s
professional office is not necessarily a winning strategy. In a professional office, technol-
ogy is both a substitute and a complement for labor. Depending on which aspect
dominates in a particular office, technology may demand more, rather than fewer,
support workers. Unfortunately, the idea that technology is always a substitute for labor
still survives in many businesses. The notion is encouraged by technology vendors who
can point to past instances of successful back office automation, and who suggest that
their current offerings can be similarly cost-justified.

Develop integrated (rather than piecemeal) office productivity strategy.

Perhaps the primary reason why the past decade’s massive investment in office technol-
ogy has not yielded significant widespread and visible productivity results is that
concurrent and short-sighted stafling decisions were inadvertently mitigating the positive
effects of the technology. In other words, labor resource allocation decisions and capital
resource allocation decisions were unwittingly working at cross purposes. The lesson is
that piecemeal office strategies are dangerous. The office is a complex work system where
the staffing structure, the work structure, the professional-work enhancing technology
and the support-work enhancing technology all simultancously affect how the staff
members spend their time® and how much work gets accomplished. Thus, managers
need to develop a holistic vision of office resources and to develop integrated (rather than
piecemeal) office productivity strategies.
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A model of the back office would, therefore, he very different from the mode! of the professional
office that we have discussed in this report. The back oflice model would look more like a model
of a manufacturing assembly line, where parts are shipped in and processed in some way, and then
the resulting product is shipped out. In a back office, there is litde or no ‘professional’ level work,
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