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Office Productivity: The Impacts of Staffing, 

Intellectual Specialization and Technology 

PETER G. SASSONE 

: ~ S T K X C T  'This paper reports on a series of'.?O case studies ofo$ice productivip and o$ice technology 

in major C'i corporations. 7he  cast2 studit's w r e  carried out between the mid-1980s and the ear& 

1990s: and involz~ed over 1 7 0 0  emp1yee.r in 95 distinct oJces. 'These studies were shaped by a new 

conceptual model ofthe o$ice ~ e ~ h i c h j ~ c u s e ~  on the intellectual' content, rather than the physical attributes, 

pfo$ice work. Our majorjnding is a .iign$cani lack of intellectual specialization among managers and 

professionals. That is, managers and projisrionds dmote a relative& smalljaction of their work time 

to management and professional leoel work,  an^' a relati~leb large fraction of their time to support and 

non-productive tasks. In addition, we,jiund ,i&npficant stazng imbalances throughout our cases: in near& 

ecerq' o$ice, there were more managerc aznd prpjr rionals, and fewer support workers, than were required 

to perfom the work cost-efertiveiy, OUT anaiy~is suggests that a @pica1 organization could reduce its 

annual o#ce payroll costs by  15% b) recalilirati~~g its sta$mg mix and increasing the intellectual 

specialization of its o$ce xorkers. Eurthe.,; we j n d  that the apparent failure of massive coqorate 

znvestments in o$ice technologv to achieve commmsurate increases in white-collar productivip is like& to 

he due, in large measure, to reduction., in the intellectual specialization of o$ice workers resultingjom 

myopic sta$ing decisions. The paper o$rr~ a spec& methodology for measuring and tracking o&ce 

productiuip, f i r  developing a coherent ozce pr~ductivip strategy, and for improoing ozce sta$ing and 

technology decisions. 

Introduction 

In 1985, we began a series of (what ha;+ become) 20 office productivity studies in five 

major US corporations. The pu~posr. 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. In our data, we were finding a very clear, and 

largely unrecognized, productivity pro1)lem: 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 intelleictual content of thse entire spectrum of work performed 

in an office, that same work ~:ould a ways (in our sample of 20 departments) be 

performed by a lower cost mix ofmanagsi.rs, professionals and support staff. O n  average, 
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248 P. G. Sassone 

Table 1. Companies studied (comparisons based on 1990 data) 

Sales or revenue Assets 

Company Industry (US$ billions) (US$ billions) Employees 

Cornpan\ 1 SIanufactunng > 50 > 100 > 500 000 

Cornpan\ 2 Consurncr products 5-10 > 10 10000-25 000 

Companc 3 Financial seniccs 15-25 > 50 25000-50000 

Cornpan\ 4 Commercial baniung- Not appl~cablc > 25 10000-25000 

Cornpan) 5 Electr~c utllit) 5-10 13-25 25 000-50000 

we found potential payroll savings of at least 15% in the typical office. T o  put this in 

perspective, in many companies an annual s a ~ i n g  of 15% of lvhite-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 identify 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 

Bemeen 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 1 describes the five companies. The names of these 

companies are withheld in order to honor confidentiality agreements. Table 2 describes 

thr 20 departments that me studied. 

In each case study, a closed-ended time logging instrument, or 'diary', was developed 

to capture employee time by the defined tasks and activities. This instrument was tested, 

revised and refined to eliminate any ambiguities, omissions or other problems. \Vhile 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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OBce Productivi& 249 

Table 2. Departments !studied 
-- 

No. of No. of No. of  

Company Type of departmcmt offices locations employees 

Company I 

Company I 

Company I 

Company 2 

Compan? 2 

Company 3 

Company 3 

Company 3 

Company 3 

Cornpan) 4 

Company 4 

Company 4 

Company 4 

Compan) 4 

Cornpan) 4 

Company 4 

Cornpan) 4 

Company 4 

C0m~)a"y 4 

Compm! 3 

Engineering 

llarketing 

.4ccountir1g 

Legal 

XIarkrtinp 

L'ndent riling 

Lnden\  riling 

Vndenvriling 

Saler oflie-c 

Lending oflices 

C o t p r a t c  hartkin? 

Corpuratv banliinq 

Corporatv hankinx 

Cash m:magum 111 

Intcrnatronal t~atlkin ! 

Inrrrnat~onal t,,~nkin,; 

Branch Ix~nking 

Branch 1)ankin~ 

Systrms d ~ . \ e l o p m c ~ ~  

Trcasnn- 

Results 

\\'c use the term 'intellectual spe::ializ.ation' 1.0 characterize h o ~ v  a manager or pro- 

fi~ssional spends his or her day. L o ~ ~ s e l ~ , ,  a manager who spends much of her day doing 

management level work (work that cannot be delegated downvard to non-managers) is 

intellectually specialized. A senior profc~ssional, say an experienced engineer or financial 

a l~ lys t ,  lvho spends much of his d,ay doin;; work which could be done by lesser skilled 

and Icsser paid employees, is intt:llectually non-specialized. \lTe found intellectual non- 

s1wcialization to be the dominant charxc~c ristic of most organizations. 

'1 very useful concept is the worIk profile matrix'. The matrix shows the office 

hirrarchy down the left side, and acros: the top are the categories indicating the 

intcllcctual content of the work. ' b e  o % c ~  hierarchy is often: managers, senior profes- 

sionals, junior professionals. technic a1 supl~l-~rt workers and administrative support ~vork- 

m. X more or less detailed stratific,ition ca.1 also be used, however. The work categories 

arc defined to correspond to the positions i t 1  the hiera.rchy. So, in this example, all tasks 

in the office \vould be uniquely classified as management-level work, senior professional- 

Ind ~vork, junior profcssional-level ~:(jrk:  technical-support level ~vork, administrative 

iupport-level work or non-producti~re \vork. T h c  final category (rion-productive work) is 

,rl\vays included, regardless of the s:.ratification used. In grneral, tasks are assigned to an 

intcllcctual content category based on thc 11:lwest level in the hierarchy to cvhich the task 

may reasonably be delegated. The ~ m r k  profile matrix, then, is actually an abstract 

model of an office. It can be used to represmt a single office or an aggregation of offices. 

The aggregated (mean) work PI-ofilc mltrix for our set of offices is shobvn in Table 

.3. The major finding is the significant lack :)f intellectual specialization among managers 

m d  professionals. It is interesting to note trie clear pattern of intellectual specialization, 

a s  measured by the main diagonal of Tilble 3. Intellectual specialization uniformly 

ticcreases as job levels increase. That is. managers spend the least time (29.9 1%) in work 
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250 P. G. Sassone 

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. \Vhile 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 tvork 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 responsibilities 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 h e a ~ y :  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. 

\Vhy has this staffing imbalance occurred, and why does it apparently persist3 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 obsen7ations 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 anlong 

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 
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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 do~vnswing) creates 

and sustains a top-heax? organizational structure. Thc tendency is reinforced by thc 

recognition among department managers that their own compensation and the prestigc 

of thcir 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 h e a ~ y  staffing appears to be office information systems. 

Compared with traditional expenditures on officc capital equipment (ty-pe\vriters, file 

cabinets and desks), office computer systems are a v e n  significant budget item. hlany 

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 \vork gets done. Thus. 

fe\ver support lvorkers are needed. The problem has been that many office computer 

systcms have not delivered on this promise. For numerous reasons, these systcms have 

not yet appreciably improved overall office producti\ity. Thus, rvith a diminished support 

staff, the managers and professionals are forced to perform additional support ~vork. 

Paradoxically, although officc computer systems can unmistakably increase productivit) 

in a limited set of office acti\ities (e.g. Qping, filing, creating and distributing forms. 

sprcadsheet anal)-srs, graphics), their indirect and unintended effect on staffing may cause 

overall organizational producti~ity to decline. This point is discussed further latcr. 

Another contributor to the problem is the combination of stagnant grobvth and 

traditional personnel policy. As concerns about competiti\reness have proliferated, com- 

panies have attempted to control personnel costs by not hiring additional ~vhite-collar 

wwrkcrs. and not replacing many lvho leave. However. routine pay raises and career 

track promotions move some professional lex~el ~vorkers into management lcvcl positions, 

and at least a few support-level Lvorkers into professional-level positions. As new duties 

and responsibilities are defined for these ne\v professionals and managers, who must no\\- 

dralv on a diminished support staff, the effect is to create or exacerbate a top-hea\y 

organizational structure. 

The final, and perhaps the most conspicuous, cause of top-hea\y organizations is the 

efficiency drive. As companies strive to cut costs, office support workers arc often relcased 

in greater proportions than managers and professionals. Nun~erous rationales are 

in\.oked to support this straten.  One line of thinking is that the volume of needed office 

support ~vork uill somchorv diminish as the support staff diminishes. .4nothcr lint of 

thinking is that support lvork is lcss important and lcss necessar) than management and 

professional ~vork. and that the organization can simply get along uith less of it. Another 

rationale is that managers and professionals, representing substantial invcstmcnts in 

training, have high replacement costs; \\;hereas support \vorkcrs represent little invest- 

ment and are easily replaced. The nct effect, regardless of the rationale, is top-hea\?- 

staffing and diminished intellectual specialization. 

Top-hca\y staffing can persist in an organization bcci~use. until now, thcre has not 

been a statistically based methodolos to confirm its presence, or to measure its estent, 

or to determine the changes that are needed. The next scction describes and illustrates 

the methodology for analyzing and optimizing staffing structure. 

Analysis 

]\'hat are the costs of this lack of intellectual specialization in uhite-collar \+ark'? \\'bile 
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the data reported here are too nxrcnv to draw sweeping conclusions, some insight into 

h e  magnitude of costs (and potential betwfits) can be gained by looking at a 'typical' 

department, Our typical departnxnt (r-eprcsented in Table 4) is staffed very nearly as the 

average of the 20 departments XVI: studied. and the work profile matrix is also near the 

mean matrix reported in Table 3. Thr  11,:1urs worked per week, weeks worked per year 

32 lveeks less holidays less vacati"m lrss :ick days less training days) and loaded annual 

ialaries are representative of our data. although they are not the actual values for any 

specific case. 

Suppose that the work and thc job i r ~  our typical department could be restructured 

to increase intellectual specialization. 'l'112 t is, suppose managers could spend, say, 50% 

instead of X.88°1;,) of their time in mana>:ement t y p  work. Suppose that other workers 

could also incrcasc their intellectual specialization. And suppose that (through improve- 

nlcnts in processes, proceclures an11 tc~lmctlo~& non-productive time could be reduced to 

onl)- 5'!'0 for all workers." Thc tanget \,.or-b profiles are shown in Table 5. These profiles, 

\ \ M e  not reflecting the exact time alloc-ati-1r1 of any specific real organization that we are 

a\%-are of: are a stylized version of the more intellectually specialized departments in our 

database :the top quartile). In otlher \lords, based on our observations of actual 

tlcpartments, the work profiles in 'I';iblt, 5 are attainable. Let us now examine the 

financial inlplications of increaseci intr.llec,tual specialization. 

In order to analyze these potcmtial changes. let us explicitly recoLgnize the variables 

and thr constants in our anal)-sis. Thc ccmstarits are the total number of hours of each 

t)pe of work which must be perfhrrled each week. \.Ye assume that the totals given at 

tlir bottom of Table 3 ji.e. 165 hours/\wek of n~anagement ~vork, 635 hours/week of 

wnior prokssional tvork: ctc-.I ~epresr.11; fixed requircments."Ye assume that the 

numbers of employees in each cacegvry are variable. That is, because we are changing 

the cvork profilcs of employees, the op t in~d  number of each type of worker is likely ro 

t x  difkrent from the baseliae numbers ol' staff. 

In ordcr to determine the optimum number of employees at each level, we can 

fhrrnulate and s o h  thc problrm using 1inl:ar programming. Our objective is to find that 

~mmbcr  of cach t\pc of cmployw which minimizes the total departmental payroll, and 

at the samc timc accomplishes the requircd ~vork. 

Let AW represent the number c.f managers, S the number of senior professionals, and 

j. 7- and A the numbers of junior proksionals: technical support and administrative 

wpport people, rcspcctivcly. \YF ~vant to minimize: 

Payroll = 73 000,21+ 60 000S-1 45 OOi!y+ 35 000T+ 25 000A ( 1 1  

Subject to the constraints: 

Equation (1 1 is simply the expression f o r  calculating the department's payroll. Inequalities 
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Table 4. A typical department 

Senior Junior Technical Non- Annual 

Management professional professional support Administrative productive Hours Weeks loaded 

Position in work work work work work work Sum per per salary 

the office hierarchy No. ("10) ("10 ( "/a ) ("10) ( "10 ) ( % ) (Oh) week year (US$) 

Managers I I 26.88 27.18 14 2 9  2.39 16.3ti 12.!)0 46 75 000 100 40 

Srnior professionals 28 3.23 42.01 18.13 5.26 19.39 1 1 .!I8 46 60 000 100 40 

Junior prokssionals 16 1.5 1 ti.79 55.12 4.27 18.28 14.02 100 40 46 45 000 

'l'cchnical support 18 0.08 0.23 .)..)2 r r t  68.44 1 1.02 14.70 100 40 4 (i 35 000 

Administrative support 18 0.00 0.00 0.82 4.14 81.57 10.46 100 40 46 25 000 

'l'otal !I I 1 65* ti3.5* 664* 619* 1094* 462* 3610 4.30.5 million 

Note: *In hourdwcck. 
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Table 5. Kcstruciurcd work profilc 

Position in 

the office hierarchy 

Total (houn/wrrk) 

Management 

work 

No. ("10) 

50 

7 

0 

0 

0 

l (i.5 

Senior Junior 

professional professional 

work work 

("/- ("/.) 

Technical 

support 

work 

("10) 

Administrative 

work 

("/.) 
- -- -- 

5 

5 

10 

10 

0 0  

1094 

Non- 

productive 

work Sum 

( "'0 ) ("/a ) 

Hours 

Per 
week 

Weeks 

Per 

Year 

Annual 

loaded 

salary 

(US$) 
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256 P. G. Sassone 

(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 (165 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, S= 22.685. 

J =  15.376, T= 14.035 and A= 25.528. TVhile 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 USS3 631 000 (versus USS4 303 000 

originally). The savings, US3674 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 

cvork accomplished. Another way to look at this result is that there is US3674 000 

ditided by 91, or about USS7400, 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. 

\\'hat 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, bve would scale up 'bf, S, J .  T a n d  A  by 18.6% so that the payroll reaches 

USS4 303 000. The solution in this case would be M =  7.092, S =  26.896, J =  18.230. 

T= 16.640 and A= 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 

\\'hat factors account for an office's work profile, how does that work profile change as 

the staffing changes and horn 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 the): 

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 simplie 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-le~rel work is represented by thy variables a%, bolo, cO/o and P/O. 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 M-hom works 40 hourdweek, thv weekly total number of hours of professional 

level work is (4 X 40 X aO/o) + (20 X 40 X co/oj, or P= 160aolo + 800co/~. Similarly, 

S= (4 X 40 X 6%) + (20 X 40 X 090) + 12 :< 40 X 90°/o), or S =  160b0/~ + 800dO/0 + 432. 

In what follows, we will develop a nexh. moclel of the office based on the concepts of 

the supply and demand for support work. Using this model, we will show that the 

variables (ao/", bO/o, cO/o, dO/o, P and S )  have unique equilibrium values which are 

determined by thc interscction of' our supply and demand functions. 

Becausc all work hours must add up to 1440 for this office, the supply of support 

u.ork, denoted as supply(S), is sirnply the hours not devoted to management, professional 

or non-productive ~vork. That is, 

The demand for support work, writte-1 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, 

The equilibrium condition is, of coursc, t )at the supply of support work must equal the 

dcmand for support work, or 

o r ?  substituting from (8) and (9): 

The solution to this equation is P =  368 hours/week. Substituting this value into either 

the supply or demand equation yields S'= 832 hours/week. 

Kote that both the supply of support work and the demand for support work are 

functions of P, the amount of proi'essional ~ ~ 0 l - k . ~  The more professional work done, the 

rnorc support work must be done. Howr;cr, the more professional work done, the less 

time there is available (to managers and professionals) to do support work. Thus, the 

dcmand for support work is an ir~creasing function of the amount of professional work 

aild the supply of support work ir a clcc~rc~asing function of the amount of professional 

nork. These functions and the res~dtir g equilibrium are graphically illustrated in 

Figure 1. 

Once the equilibrium values of P and S' are determined within the model, the 

cquilibrium values of the work profile 1,ariables a, 6 ,  c and d can also be determined. 

Brcause each row of the work profile matrix must sum to unity, we have 
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2x0 - 
support work shows the equilibrium values of 
368 hourslwk of proll'essional work and 832 

V) 

Baselme demand 

P 
t 
a 

0 

0 1 w m 3 M 1 4 M ) 5 0 0 8 M ) 7 w 8 0 0 9 0 0 1 0 0 0  

PRCIlFESSIONAL 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 

We know the equilibrium value of P is 968, so from the last row of Table 6, we have 

Statements (12) to (15) are four independefit equations in the four unknown variables a%, 

bO/o, c0/0 and 810. The solution values are a['/o = 26.35%, bO/o = 28.65%, cO/o = 40.73% and 

2% = 44.27%. The equilibrium work prcbfile matrix is shown in Table 7. 

It is easy to demonstrate that the equili~brium values of P, S, a%, bO/o, cO/o and $10 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 i -1vestment in office information technology has 

skyrocketed. 

Table 7. .Equilibrium work profile matrix 

Non- 

Management Professi~onal Support productive Hours Loaded 

Position in work wor1.1; work work per salary 

the hierarchy No. (%) ("10 ("'0) (O/o) week (US$) 

Managers 4 30 26 'JE 28.65 15 40 100 000 

Profesclonals 20 0 t O  7 :  44.27 15 40 7 5  000 

Support workers 12 0 0 90 10 40 30 000 

Total 36 48 h/wk P=: 368 t /wk S =  832 h/wk 192 h/uk 1440 2 260 000 
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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 US8600 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? 

it'e 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 uork. T o  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 c, 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 S, determined by the intersection of 

the demand curve and the new supply curve, are 296 hourdweek of professional work 

and 688 houdweek  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. 

\lTith 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 hourdweek to 296, or a reduction of about 20%. The payroll sabing 

associated lvith the fewer support workers is about 8%. 

Figure 3, corresponding to scenario b, shous 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 recoLrer the cost of the investment in information technology). Because 

professional work is donc b j  both managers and professionals, the 25% improvement in 
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-1 The reduction in support workers from 12 to 6 1- 
causes the supply curve to shift downward, and 
the eauilibrium levels of ~rofesional and 

I Baseline demand I 

Scenario a supply 

Baseline supply * 
0 l W 2 0 0 3 M ) 4 M ) 5 M ) 6 M ) 7 w B M ] m l m  

PROFESSIONAL HOURS 

Figure 2. Demand and supply of support hours (scenario a). 

efficiency applies to the professional bvork done by both these groups. As in Figure 2, the 

supply cun,e shifts downwards. Unlike Figure 2, the demand curve rotates upwards 

because each hour of proikssional work rlr:bw requires 25% more support work. The new 

equilibrium values of P and S are 253.7 and 730.3 hours/week respectively. Because of 

the 25% increase in the efficient!. of'professional work, the output of professional work 

would be 233.7 X 1.25 = 3 17.1 'hours worth' of output. Kote 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 1 +(YO. 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%; 

c = 28.08% and d = 56.92'10.) 

Scenario c shows the effect of increasing by 25% the efficiency with which support 

\vork is performed, and simultai~r:ously d+:creasing the number of support workers from 

12 to six. Again, because supporl work is done by managers, professionals and support 

workers, the postulated increase of 23°/6 rfficiency 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 stair. The demand ruwe rotates downwards because the increased 

efficiency of support hours means that fewer support hours are needed per hour of 

Table 8. Equilhrium work profile matrix for scenario a 

Non- 

Management Professional Support productive Hours Loaded 

Position in work work work work per salary 

the hierarchy No. ( " 1 0 )  ( " 0 )  ( O h )  ("10) week (US$) 

llanag-ers 4 30 2 20 33.80 15 40 100 000 

Professio~lals 20 0 i:! 76 52.24 15 40 75 000 

Support \\orkers 6 0 I) 90 10 40 30 000 

Total 36 48 h / ~ k  P=. 296 S =  688 168 h/wk 1200 2 080 000 
h i \ \ k  h/wk 
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262 P. G. Sassone 

3 .  The reduction in support workers from 12 to 6, 
along with the increase in efficiency of 
professional workers causes the supply curve 
to shR downward and the demand curve to 
rotate upward, leading to lower equilibrium 
levels of profesional and support work. 

Scenario b demand 

Baseline demand 

Scenario b supply 

0 1 w 2 0 0 3 0 0 4 0 0 5 M ) 6 0 0 7 ~ 8 0 0 9 M ) 1 M M  

PROFESSIONAL HOURS 

Figure 3. Demand and suppl) of support hours ,scenario bl. 

profcssional ~vork. The resulting equilibrium \.alms of P and S are 348.9 and 635.1 

hours/week respcctivcly. In this case? the output of professional work declines by about 

5'10. despite the increased support efficiency of eveqonc in the department. The nexv 

equilibrium ~ralues of the ~vork profile matrix arc a = 24.99';0, b = 30.01°/0, c = 38.629~1 

and d = 16.38°'0. 

Finally. sccnario d is a case ~ i t h  no postulated decrease in the number of support 

~vorkers. and Ivith a postulated 25'10 increase in the efficiency of hours devoted to 

professional work. It would seem that the output of p ro f  ssional ~vork should i~~crcasc  

dramatically in this case. In fact. only a modest increase occurs because the increased 

dcmand for support hours (each hour of profcssional ~ m r k  no\v requires 25% morc 

support ~ v o r k  is not matched by an increase in the suppl>- of support hours. Tllcrcforc: 

once again, more of managers' and professionals' time must be diverted to performing 

support ~vork. The suppll- culTe is unchanged, and the demand c u n e  rotates upvard. 

Thc rcsultirig equilibrium values of P and S arc 3 15.4 and 884.6 hours/\vcck respectively. 

Bccausc the efficiency of hours in professional ~vork increased by 25O/b, profcssional 

output ~vould he 315.4 X 1.25 = 391.3 'hours n.orth' of output. Thcrcfore~ profe~sional 

output irlcrcascs by about iOh. Again: the reason for thc modcst increase in output is the 

una\roidable decrease in intellectual specialization caused by the relative !to support 

~vorkr increase in the cfficicncy of professional \vork. 'The nc~v  equilibrium lvork profile 

values are n = 22.199;~ b = 32.-kl0h, r = 31.91 4/0 and d =  50.0g0/o. 

These four cases (scenarios a to 41 are summarized in the top half of Table 9. In that 

table? all percentage changes are calculated from the base case, ivhich is shown in the 

first line of the table, and in more detail in Table 7. 

l'hese four examples-reasonable (even if abstract) representations of the office 

resource allocation strategies pursued by many organizations during the past decade-- 

shed some light on why office productivity has stagnated in the face of massive 

investments in information technoloo. The examples also hclp to explain the paradox 

of office technolog)-. O n  the one hand, the ability of office technology to save office 

lvorkers' time in specific tasks has been amply demonstrated by \,cndors and consultants. 
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Table 9. Summary of officc productivity impacts under various sccriarios 

Scenario Description 

Professional Percentage Support Percentage Percentage 

work change in work change in Payroll change in 

(equivalent professional (equivalent support (US$ total 

hours) work hours) work millions) pa~roll 

SrrTablr 7 

Support workers reduced from 12 to 6. 

Suppo~t  w01kc15 trilu< mi i iw~ i  i 2 I<, 0. 

T r r h n n l o ~ ~  iincre.zes rficirncy of 

prolcssronals hy 2.5'70. 
< + ..,,>T k ,.TU -.., 1 ..,.'.,I rvn- 1 ' )  ,,> 6 . . .. ?s,.... . ~ - -  

'l'cchrtolo~gy iincrrasrs rffirirnc); of 

support workrrs by 25%. 

Support workrrs unchangrd. 

Technology incrrascs elliciency of 

profcssiorrals by 2.5'%,. 

Support workrrs increased to 18. 

Technology increases efficicm:y of all 

oflice workcrs by 255%. 

25"Io of prc\lously required support 

work eliminatcd. 

Support workrrs irirreased to 18. 

Tcchnolo~gy inrrcascs cfficicrrcy of all 

oflirr workcrs by 25'/o. 25%, ofprrviously 

rrquirrd support work eliminated. 
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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. O n  the other hand, overall 

office productiviy-however reasonably defined-has not tended to reflect these appar- 

ent improvements. Our model and examples demonstrate that extracting overall office 

producti~it) improvements from technology depends on more than simply buying and 

using it. It depends on balancing the impact of technoloa 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 essential adjustments in staffing to take 

advantage of the technology. Indeed, in many instances (scenarios b and c), firms have 

made squarely the bvrong decisions. They have used technolog) to decrease, rather than 

to increase, intellectual specialization. 

The Three Keys to Office Productivity 

An effective office productkity strategy involves three elements. Tl'e have mentioned t\vo 

already: recalibrating the staffing mix and using technolog). to improve the efficiency 

lvith which work is accomplished. The third element is, perhaps, the most obvious: using 

technoloa or other means simply to eliminate part of the workload.' Let us continue to 

use our example office to illustrate each of these. Tl'e will  analyze the following four 

scenarios: 

(e) Suppose our example office increases the number of support workers from 12 to 18. 

($ Suppose our example office successfully implements office information technology, 
~vhich enhances rvork efficiency by 25% across the board. 

ig) 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-\ralue 

reports. 

(h) Finally, as a best case illustration, suppose our example office implements all three of 

these improvements. 

In scenario e, an incrrase in the number of support ~vorkers shifts the supply cume 

up~vards. The demand for support curve remains unchanged. The new equilibrium time 

allocation for the office is 440 hours/\veek of professional bvork and 976 hourdweek of 

support xvork. The new equilibrium ~ralues of the work profile matrix are a = 3 1.5 1 %, 

b = 23.49%, c = 48.70°/0 and d = 36.30°/o. Note that the change in professional work (and 

presumably output) is from 368 to 440 hours/\veek, or an increase of nearly 20%. The 

corresponding increase in the office payroll is USS180 000, or only about 8%. As long 

as there is the opportunit) to use the additional professional hours profitably, this case 

illustrates the significant producti\ity 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 eff'ect 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 

uprvards (as each more productive hour of management and professional work requires 

more support work). Homxver, the increased efficiency of support work causes the 

dcmand curve to shift downwards (as each hour of professional work requires fewer of 

the nolv more productive hours of support work). The net effect in this case is that the 

upwards and downbvards shifts of the demand curve balance each other exactly, and the 
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increasing the efficienay of all workers, and 
eliminating pert of the required support work 
causes the supply curve to shift upward and the 
demand curve to shift downward. 

/ Baseline demand I /' 

Scenano h demand 

. 

0 1 W 2 0 0 3 0 0 4 M ) ! j M ) M X ) 7 W 8 M ) 8 0 0 1 o o o  

PROfZESSIONAL HOURS 

Figure 4. Demand and supply of support hours (baseline and scenario h cases) 

demand curve remains unchanged. Thus, the equilibrium office time allocation also 

rcmains unchanged. However, t l ~  outpur of professional work (and other work as well) 

irlcreases 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. 

In scenario g, the elimination of 2:1°/o of the required support work causes the 

demand cun7e to rotate dolvnuard bctause fewer hours of support work are now 

required per hour of professional work. ?'he resulting new equilibrium time allocation is 

451.2 hourdweek of professional work and 743.8 hourdweek of support work. The new 

work profile matrix values are a = :32.3 1 '%I: 1) = 22.69'10, c = 49.94'10 and d = 35.06%. 

The amount of professional time (anti w:)rk) increases by over 22'10, while the amount 

of support work decreases by about IOc%,. 

Finally, Figurc 1? illustrating acenario h, oombines the previous three scenarios as a 

'best case' example. Here, the firrn imple~nent!j all three prongs of the office productivit) 

straten.  The supply cun-e shifts upward!;. efficiency increases across the board and the 

demand cume rotates downwards. The rt-sulting equilibrium time allocation is 537.6 

hours/wcek of professional work and 8:'8.4 hourdweek of support work. The corre- 

sponding values of the work profile rna t r i~  are a = 38.50°/b, b = 16.50°/b, c = 59.50% and 

d = 25.50O'o. Because of the increase in (lfficiency, professional output increases to 672 

'hours worth' of output (537.6 hours X 1.23:, which is an increase of 83% over the 

baseline l e \d  of output. Notc that thc results of scenarios e through h are shown in the 

lower half of Table 9. 
Sote that if the business strategy  TI.^ re to cut costs rather than to expand output, 

these sccnarios are equally applicablr:. For example, in scenario h, this office's payroll 

could bc scaled from US$2 440 ClOO per m n u m  (four managers, 20 professionals and 18 

support workers) down to about US$1 :3 115 OOO (two managers, 11 professionals and 10 

mpport workers) and still accomplish appro:rimately as much work as was originally 

k i n g  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 indiliduals in 95 physical offices around the US. 
Our major findings are: (a) there is a widespread and pronounced lack of intellectual 

specialization among managers and professionals; (b) in a typical office, intellectual 

specialization tends to decrease as one 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 is about 15% of total white-collar payroll costs in a typical case. 

Based on our conceptual framework, our empirical findings, our inteniews and 

discussions with managers and our related technology cost justification work,' \\.e 

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 producti\;ity are affected by the 

staffing mix, by the intellectual content of the office Tvork and by office information 

technology. Among other things, the model helps to explain why massixre US corporate 

investments in office technology have failed to ignite an  explosive increase in office 

productitity. 

TYith the aid of FiLpre 5, let us re\ricw the main points of our model of office work. 

Starting at the right side, office productility (which can be defined as professional output 

di\idcd by total office hours, or alternatively as the unit cost of professional output) is 

determined by the level of intellectual specialization (i.e. the ~vork profile matrix, lvhich 

sho~vs 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 ~vork efficiency (how much management, professional and support 

output is produced by each hour devoted to management, professional and support ~vork 

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 don? and how much support work 

is required by each hour of professional and management work) and by work efficiency 

(mentioned above). Both the work structure and the work efficiency are affected by the 

use of information technology (electronic data, text, image and voice processing). TVe 

sho~ved 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 curie is based on the work 

structure and work efficiency, and that information technolog). can shift the demand curve 

up or down (depending on whether the technology enhances professional workers or 

support workers). 

Implications for Managers 

Tl'hat 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 hov to staff the office accordingly. 
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___, -4 
TECHNOLOGY STRUCTURE 

Figure 5. The hrtdament;il elements of office productivity. 

In every one of the 20 departnlrmts that \ve studied, there was a top-heavy staff. That 

is, as compared with the mosll efficie:,lt mix of managers, senior and junior-level 

professionals and technical and adminis~rative support workers, every department had 

more than the desirable number of mana:,;ers 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 1 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 specia'lization. 

hlanagers must learn and focus on the concept of intellectual specialization, which is the 

key to productivity in the profi~ssional office As suggested by Figure 5, intellectual 

ipecialization is the virtual m e  qua non r)f office productivity. An office simply cannot 

xhieve a high level of productivity unlc ss its managers and professionals are devoting 

most of their time to professional l e ~ e l  uork. 

Recognize that intellectual specialization leads to job enrichment. 

Intellectual specialization does not meail task specialization. In achieving intellectual 

specialization, managers and professionals free themselves from many of the tasks that 

can be performed by lesser skilled worke~,s. 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 rnore time to devote to those acti~ities. Intellectual 

specialization tends to enrich management and professional jobs, and it tends to reduce 

!:he time spent on the tasks that ~nar~agers and professionals find least enjoyable. 

Similarly, intellectual specialization iri thc office can enrich the support jobs as well. As 

managers and professionals off-load somc of the support tasks that they were performing, 

rhey increase the diversity and the 1c.vc:l of responsibility of the support jobs. \\re have 

found (through our interviews of ofict: workers) that, in general, the support tasks 

performed by managers and prol'essional~i art: the tasks that support workers would most 

prefer to do. This is hardly surprising, since managers and professionals, even when 

icircumstances 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 rmore interesting ones. In terms ofjob quality for 
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268 P. G. Sassone 

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 sunives 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 staffing 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 simultaneously affect how the staff 

members spend their timeg 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 producti~ity strategies. 

Notes and References 

1. For example, see TV. Sicholson, A2ficroeconomic Theov ,  4th Edn (C:hicago, The D n d e n  Press, 1989); 
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.-imerican Economic R a ~ i e u ~ ,  1959. 
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4. Our  supply and demand functions differ from those normally employed in economic models. 

Sormally. both the supply and the demand for a good or senice are functions of the price of that 

good or senice. The  supply function is a positive (up~vard sloping function of price, and demand 

is a negative 'do~vnnard sloping) function of price. 
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.I lnoticl of the hack office M-ould. thcwfi~rr, h r  v e n  different from the model of the professional 

officr that me havc discussed in this repol.1. 'l'time hack office model ~vould look more like a model 

of'a manufacturing assembly linc, \z-hcrc 1 : ; ~ ~ s  are shipped in and processed in some Tvay, and then 

the rewlting product is shipped out. In a Ixick office. there is little lor no 'professional' level ~vork, 

and 'management' \z ork is primarill; iupt rviso~j-. 

'l'his is a subtle but critical pomt: tlir oifice's v ork profile matrix ho\\ people in an office spend 

their t ime  is largely tielermined 1) )  stafinj;. \\ark structure and tec l~nolo~q.  It is not determined h\ 

the pel-smal prrferrncrs of thi. l\orktrs (11 11) management Gat. 
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