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The Structure of Supervision and Pay in Hospitals

Many nodel s of the | abor market involve explicit or inplicit assunp-
tions about the rol e of supervision. For instance, the efficiency wage liter-
ature assunes that supervision serves a nonitoring function, and that, other
things equal , increased supervisionw || be associated with | ower wages. In
contrast, if enpl oyees dislike being closely nonitored, the theory of equali z-
ing differences suggests that closely supervised workers woul d recei ve a wage
preniuml Fi nal | y, agency and tournament nodel s are predicated on the as-
sunption that enpl oyees are inperfectly monitored and supervi sed.

Despite the inportance of supervision in nodels of |abor narket behav-
ior, very little is known about the relationship between supervisionand pay,
or about the organi zati on and effectiveness of supervisionwithinfirnms. A
better understandi ng of the structure and inpact of supervisionis needed to
understand its role in production. The goal of this paper is to document
several facts regarding the extent of supervision at the workpl ace, and to
nmeasure its effect on the pay of nonsupervisory enpl oyees. The paper nakes
use of a Bureau of Labor Statistics(BLS industry wage survey of the hospital
industry. The hospital industry is the focus of our anal ysis because it has
wel | - defined |ines of supervision, because unusual Iy rich enpl oyer-reported
data are available for a sanple of hospitals, and because i ndependent | ocal
regul ating authorities nay i npose exogenous supervisory intensity on hospi -
tals.

The paper is organized as follows. Section | describes the data set
that we use. Section II presents our basic findings on the structure of pay
and supervision. Section III examnes the effect of supervision on pay for
four occupations. Section |V offers some concl udi ng observations on the role
of supervisionin the | abor market.

The principal findings of our analysis are summari zed as fol | ows:
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1) There is a substantial hospital - specific effect on wages that cuts across
occupations. Therefore, if one occupationin a given hospital is paid a rel a-
tively high wage, the other occupations in the hospital are also likely to be
paid a relatively high wage. 2) In contrast to pay, there is not a uniform
pattern of supervisory intensity across occupations w thin hospitals.

3) Anong nurses, the nore intensively that staff workers are supervised, the
lower their pay. A simlar trade-off between supervision and pay is not found
for other occupations, perhaps due to the fact that in these occupations su-
pervisory intensity is less likely to be set exogenously by |ocal regul atory

agenci es.

The data we exam ne are drawn fromthe Bureau of Labor Statistics'
1985 Hospital Industry Wage Survey. 1n 1985 the BLS sanpled nearly 1, 000
hospital s from 23 Standard Metropolitan Statistical Areas (SMSA’s) to neasure
hospital pay and staffi ng.2 Al though the original survey contains observa-
tions from23 SMSAs, for confidentiality purposes the BLS provi ded an extract
consi sting of information on enpl oyees of 300 hospital s froma randomsanpl e
of 10 of the SMBAs and conceal ed the identity of the SMBA. The data were coded
in such a way, however, that it is still possible to identify the groups of
hospitals that are located in the same SVMBAs (i.e., the SMBA code is scranbl ed
but unique). Consequently, we can control for the SMBA i n which the hospital
is located in our subsequent anal ysi s, without knowi ng where the hospital is
| ocat ed.

The survey contains wage and sal ary i nfornati on, uni on status, and
some denographi c i nformation for enpl oyees in sel ected occupations. |n addi-
tion, several characteristics of the hospital are reported, such as the form

of ownership. Mst inportantly, the Hospital Survey is the only BLS industry
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wage survey that contains salary and staffing information(enpl oyment and
hours) for supervisory workers. W focus on four separate
occupations- -regi stered general duty nurses, radi ographers, physical thera-
pi sts, and food servi ce workers--because the data set allows us to derive the
aver age supervisor-to-staff ratio for enpl oyees in these occupations. Fur-

t hernore, supervisory infornmation for these workers is particularly val uabl e
because the |ines of supervision are typically standard across hospital s and
are narrowl y drawn for these types of jobs.

The Dat a Appendi x provi des a nore detail ed description of the data
set. Included are precise definitions of the four occupations in our sanple,
the derivation of the full-time equival ent supervisor-to-staff ratio for each
occupation, and the means and standard devi ations of the rel evant vari abl es

for each occupation

IT. Basic Findings

The Interoccupational Structure of \WAges

To exanmine the interoccupational structure of wages across hospitals,
we cal cul ate the average wage paid to enpl oyees at the various hospitals for
each occupation. Table 1 contains a correlationmatrix of the average wage in
the four occupations across hospitals. The table shows that the average hos-
pital wage is highly correl ated between pairs of occupations. For instance,
the correl ati on between the average wage of registered nurses and radi ogr a-
phers across hospitals is 0.740.

Athough it may not be surprising to find a high degree of correlation
i n wages between two simlar occupations, the same pattern appears to hold for
di ssimlar occupations. For instance, the correlation in wages between regis-

/

tered nurses and food service workers is 0.754. The average correlation in

wages anong the six different pairings of occupations is 0.673. These figures
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suggest the existence of a hospitalw de wage differential that is independent
of occupation.3

Intable 2 we report the correl ati on between the average wages of
staff workers and their supervisors in the four occupations. These results
al so indicate a high degree of simlarity in the wage struc'tureacross occupa-
tions. For instance, the correlations between the wage of regi stered nurses
and their supervisors is 0.805.

What nmight explain the high simlarity inthe interfirmwage structure
across occupations? |n particular, what rol e mght supervision play?

Consi der first the human resour ce management/personnel literature on
conpensation. This |literature stresses three main factors that influence the
firms choice of location in the wage hierarchy. First, internal.equity is
bel i eved to be inportant in expl ai ni ng wage differentials.4 According to
this argunent, if workers perceive their conpensation as | ess than coworkers
who are less skilled, they will becore dissatisfiedwith their job and with-
hol d effort. Moreover, one nmi ght expect a |ink between supervisor and st af f
wages across establ i shments because supervisors are likely to be nore effec-
tive when they are paid nore than the workers they supervise since pay symbol-
izes a worker's prestige and authority.5 I f workers in one occupation of a
firmare paid relatively well conpared to other firms, workers i n the other
occupations that the firmenpl oys woul d al so be relatively well-paid because
of vertical equity considerations.

Second, the traditional personnel literature al so places nuch enphasis
on the firms ability to pay. A though a cost-mnimzing firmwould not con-
sider its ability to pay in setting pay, workers may be able to extract rents
fromfirns through col | ective bargaining--in which case the firms ability to
pay becores a relevant factor. Alternatively, principal-agent problens nay
| ead nanagers to share product narket rents with workers even i n the absence

of col |l ective bargai ni ng.
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Final Iy, and transcendi ng the above concerns, the personnel literature
has stressed the interrel ationshi p between nanagenent strategy and personnel
pol i cy.6 Among ot her factors, the type of supervisionand the nature of the
work that the firmprovi des woul d be aspects of managerial strategy taken into
account in choosing a spot al ong the wage hier archy.7 Firns that cl osely
nmonitor and control workers would be able to hire | ower-quality workers and to
pay | ower wages than firns that all owworkers nore autonony and responsi bil -
ity.

Next, consi der possi bl e neocl assi cal econom c expl anati ons of the
observed pattern of interfirmearnings differentials for different occupa-
tions. First, there may be working conditions associ ated w th enpl oyers t hat
cut across all jobs and dictate conpensating wage differentials. For exanple,
a firmnay be located in a distant or renote section of a city, which. causes
al | enpl oyees(regardl ess of their occupation) to have a |ong coomute to work
and therefore generates a conpanyw de conpensati ng wage differenti al .8 Al -
ternatively, the enpl oyer may cl osely supervise all enployees to a simlar
extent. Such a uniformsupervisory strategy woul d necessitate a positive wage
premumif enpl oyees dislike being noni tored.9

Finally, workers may sort thenselves into firns--or firns may recruit
wor kers- -on the basis of their (unobserved) ability. Al though the workers'
abilities are unobserved by the econonetrician, the firmnay be able to dis-
crimnate anong high- and lowability workers and set their pay accordingly.
This woul d | ead researchers to erroneously concl ude that equal ly skilled work-
ers are paid differently. To the extent that there is uniform hospitalw de
sorting on the basis of unobserved ability in all occupations, we woul d ob-
serve a pattern |like the one discussed above. 1n addition, one woul d suspect
that firms will nore intensively supervise work units that on average have

| ow abi lity workers.
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I .

Table 3 reports the correlationin the supervisor-to-staff ratios
across hospitals for the various occupations.10 I n conparisonto the find-
ings for wages, we find a much | ower correlation in the supervisor-to-staff
rati o across occupations. For exanple, the correlationin the supervisor-to-
staff ratio between the radi ographers and physical therapists anong the hospi -
tals is 0.281. The average correlationin the supervisor-to-staff ratios
anong the six different pairings of occupations is 0.239. These figures sug-
gest that hospitals do not foll owa general strategy of supervisory intensity
that cuts across occupations. Instead, the extent of supervisionvaries
across occupations i n hospitals.

One potential explanationfor this fact is that the nunber of supervi-
sors and/or staff enployees in hospitals is often highly regul ated by state
and | ocal governnents. |f the nmandated supervisor-to-staff ratio varies by
occupation and city, one woul d not expect to find a hospital w de influence on
the supervisor-to-staff ratio. On the other hand, if the supervisor-to-staff
ratio in all occupations are regulated to a simlar extent in an area, these
correl ati ons nay be biased upward. Regul ations could condition these correl a-
tions. W returnto this point bel ow

Nonet hel ess, the observed interoccupational structure of supervision
anong the hospital s suggests that the interoccupati onal wage structure cannot
be expl ai ned by argurments based on the prenises that sone hospitals tend to
supervise all of their workers intensively while others tend to supervise

enpl oyees in all occupations |ess intensively.

II1I. Ls There a Trade- O f between Suvervision and Pay?

There is considerable interest in estinating the relationship between

supervi sion and pay. On the one hand, a positive rel ationship between super-
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vi sion and pay woul d support a concl usi on that enpl oyees dislike supervi sion,
and that firnms nust pay a conpensating wage differential to attract workers to
jobs that are intensively supervised. Aoki (1984, p. 29), for instance,
broaches the question of whether there will be conpensating wage differentials
associ ated wi th supervision and nmonitoring i n the foll owing way: "Wy do the
team pl ayers [workers] accept the nonitor's control, then? S nce the possi-
bility of shirking indicates that teamnenbers derive sone utilities froma
saving of effort expenditure, they are unlikely to accept the latter's control
voluntarily for no conpensation."”

On the other hand, a negative rel ationshi p between supervi si on and pay
woul d be consistent with two alternative hypot heses: the efficiency wage hy-
pothesis and sorting by ability. First, according to the efficiency wage
hypot hesi s, at the same |evel of effort one woul d observe a trade- off between
sel f - supervi sion and external nonitoring, where increased nonitoring i s as-
sunmed to increase the |ikelihood of detecting poor perfornmance(see Shapiro
and Stiglitz, 1984 and Bul ow and Summers, 1986). This trade-off occurs because
hi gher pay induces nore sel f-supervision(and |ess shirking) because workers
val ue their jobs nore as their pay increases, while nore intensive supervision
rai ses the probability that workers who shirk will be disciplined and t here-
fore reduces worker shirking. Thus, hol ding workers' effort |evel constant,
the efficiency wage nmodel predicts that increases in nonitoring would be asso-
ciated with | ower wages.

The supervisor-to-staff ratiois an input in nonitoring;, a greater
supervisor-to-staff ratio increases the |ikelihood that shirking workers will
be det ected and di sci pIined.11 At a fixed level of effort, the firmwll be
i ndi fferent between expendi ng an additional dollar on nonitoring(that is, the
margi nal cost of a supervisor) and payi ng workers a dollar nore i n wages si nce
bot h supervi si on and pay are choice variables to the firmin this nodel.

Therefore, a testable inplication of the efficiency wage nmodel is that the



http://clevelandfed.org/research/workpaper/index.cfm
Best available copy

cost of an increase i n supervision should be just offset by a decrease in the
wage rate, all el se equal.

Finally, if there is sorting on the basis of workers' abilities
(within occupations), then we would expect |ow ability workers to be super-
vised nore than high-ability workers. [If lowability workers are paid |ess
than high-ability workers, and if data are not sufficiently detailed to allow
one to conpletely control for workers' abilities, then we woul d al so expect to
find a negative rel ationshi p between wages and the extent of supervision.
Mor eover, cost-nmnimzingfirns will substitute lowquality I abor for
hi gh-quality labor until the point is reached i n which the increased supervi -
sory costs associated with low quality workers are exactly off-set by reduc-
tions in the wage bill. This nodel yields the sane prediction as the nonitor-

ing efficiency wage nodel .

Previ ous Enpirical |nplenentation

To test the nmonitoring efficiency wage nodel , Leonard (1987) regresses
the wages of staff workers on the occupation-specific supervisor-to-staff
ratio for each of six occupations in a sanple of high-technology firns in
California. Hs estinates generally indicate a positive, but statistically
insignificant, relationship between pay and supervision. Fromthis exercise,
he concl udes that there is little evidence in favor of the shirking efficiency
wage nodel .

It is unlikely, however, that a regression of the wage rate of staff
wor kers on the supervisor-to-staff ratiow |l yield a material test of the
effect of nonitoring on wages because supervision is a choice variable to the
firm For exanple, if we assume that hospital s have a Cobb- Dougl as producti on
function, with Q= L"‘sB , Where L is the labor input, s is the input of su-
pervisors, and Qis the hospital output, then the first order conditions for

cost-mnimzationwll require that:
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(L) s
L or
where wis the wage of l|aborers and r is the wage of supervisors.12

From(1l) it is apparent that hol di ng the wage of supervisors constant,
randomvariations in w wll induce a positive relationship between staff
wor kers' wages and the supervisor-to-staff ratio even if supervision has no
direct effect on enployee utility or nmonitoring. Mre generally, any produc-
tion technol ogy that has a nonzero margi nal rate of technical substitution
bet ween | aborers and supervisors will induce a positive relationship between
wages and the supervisor-to-staff ratio. As aresult of the potential for
substitution anong factors of production, regressions of the wage rate of
staff workers on the supervisor-to-staff ratio are likely to refl ect "reverse
causation" since an exogenously high staff wage woul d lead firms to substitute
S workers for L V\orkers.13

Only if r varies independently of w, or if the supervisor-to-staff
ratio is exogenously determned, will it be possible to statistically identify
the inpact of supervision on wages by regressing the wage rate of staff work-
ers on the supervisor-to-staff ratio. |In Leonard s application, it is likely
that any trade-off between supervision and pay woul d be bi ased and per haps
domi nated by the substitution effect since his data pertain to an industry

. o 14
wi t hout external restrictions on S/L.

Estimation

The particular institutions of the hospital industry provide sone hope
of identifying the trade-off between supervision and pay that is not biased by
the substitutionof inputs. This is the case because | ocal regul atory aut hor-
ities exercise a great deal of indirect and direct authority in setting mni-

mum st andards for the supervisor-to-staff ratio in hospitals. For instance,
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the state of Georgiarequires that all hospitals in the state provide at |east
one supervi sory nurse per 40 patients and provide at | east 3.4 hours of gen-
eral duty nursing time per patient each day. Qher states in our sanpl e that
regul ate staffing requirenents for at | east sone hospital enployees include
California, Florida, NewYork, Illinois, and Wsconsin. | n addition, sone
cities in our sanple have | ocal regulations that restrict a hospital's author-
ity to autononously determine their staffing arrangenents. | n many hospitals,
these regul ations are likely to be binding in the sense that hospitals are
required to use supervisor-to-staff ratios that they woul d not have vol untar-
ily chosen in the absence of such regul ati on.

For our purposes, regional variations in the supervisor-to-staff ratio
that are generated by state and | ocal governnent regul ati ons can be used to
identify the hedonic relationshi p between wages and supervision. ldeally, the
exact | evel of the governnent-nandated staffing requirenents could be used to
instrunent for the supervisor-to-staff ratio. However, since this infornation
cannot be matched to our data set because SVMBA | ocations are conceal ed, we use
a set of dummy variables that indicate the SMBA in which the hospital is | o-
cated in order to instrunment for the supervisor-to-staff ratio i n hedoni c wage
equations. Since we assune that governnent staffing requirenents vary exoge-
nously across SMSAs, this procedure provides a way to estimate the trade-of f
bet ween wages and super vi si on wi t hout encountering the problens created by the
endogeneity of the nunber of supervisors and staff workers.

A potential lintationof this approachis that if SMBAlocationis a
direct determ nant of wages, hospital locationis not a valid instrument for
supervi sion. Thus, we include a direct nmeasure of the rel ative wage | evel in
each SMBA to control for regional wage effects. An SVBA wage i ndex was ob-
tained as follows: wusing the full sanple of occupations and hospitals, |og
wages of workers were regressed on a set of SMBA dummy vari abl es and occupa-

tion dummy variables. The estinated coefficients on the SMBA dunmm es are the
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conponents of the area wage i ndex, which is included as an i ndependent vari -
able in the wage equations estimated below Table 4 reports two-stage | east
squares estimates of earnings equations for four occupations. The dependent
variable is the log of the average staff worker's hourly wage in each

hospi tal ; the key independent variable is the supervisor-to-staff ratio. For
reasons di scussed above, the excl usion restriction of SMSA durmy vari abl es
--which are correlated with local staffing regul ati ons--allows the identifica-
tion of the supervisor-to-staff ratio. Conparabl e equations estinated by OLS
are reported in table 5.

Wien the equations are estinated by two-stage | east squares to account
for the endogeneity of supervisory intensity, the supervisor-to-staff ratio
has a negative, statistically significant effect on the pay of nurses. The
OLS regressi ons show a much snal | er trade-off between pay and supervision for
regi stered nurses than the two-stage estinates, which is likely to result from
reverse causality in the OLS regressions. Mor eover, the ot her three occupa-
tions, have snall, statistically insignificant coefficients on the
supervi sor-to-staff ratio. In these occupations, either regul ati on does not
provi de exogenous variation in supervisory intensity, or no trade-off exists
bet ween super vi si on and pay.

The chi-square statistics reported at the bottomof table 4 indicate
that the exclusion restrictions fail the Generalized Method of Mrents
over-identification test for the three non-nursing occupations, but pass the
test at the 5 percent level for nurses. |n other words, the estinated
trade-of f between pay and supervisionis sensitive to the choice of instru-
nents for the non-nursing occupations, which suggests that the
supervisor-to-staff ratio is not properly estinated in these occupations. n
the other hand, the GMM test | ends some support for using hospital |ocation as
an instrurment for supervisory intensity in the nursing occupati on. . Thi s

finding is al so consistent with our understandi ng of the hospital regul atory
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process, whi ch appears to concentrate nore on regul ati ng supervi sor -t o- st af f
ratios for nurses than for other occupations.

The finding of a negative rel ationshi p between pay and supervi si on for
nurses suggests that these workers do not receive a conpensating differenti al
when they are subject to close supervision. To the contrary, highly super-

vi sed workers tend to earn | oner wages than those who are supervised | ess
intensively. This woul d support either of the follow ng conclusions: 1) firms
that hire low quality workers tend to supervi se themnore intensively; and

2 there is a trade-off between self-nonitoring and external supervision for
wor kers of a given quality |evel

The point estimate of the coefficient on the supervisor-to-staff ratio
indicates a substantial trade-off between pay and supervision for nurses. For
exanpl e, consider the follow ng cal cul ati on of the wage reducti on associ at ed
with hiring an additional nurse supervisor: On average, there are 6.5 nurses
assigned to a supervisor. Hring an additional supervisor for the average
work group wi Il thus reduce the nunber of nurses nonitored by a supervisor to
3.25 in tw work groups. This woul d enabl e the hospital to reduce these staff
nurses' hourly pay by 13.3 percent. Using the average nurse's pay of $12.18
per hour, the addition of a new supervisor woul d therefore | ead to a payrol
reduction of .133 x 12.18 x 6.5 = $10. 53 per hour.16

Al though nontrivial, this cost reductionfalls short of the average
hourly wage of nurse supervi sors ($15. 39). However, one woul d not expect the
optimality condition--whichis identical for efficiency wages and | abor qual -
ity nmodel s--to hold exactly in this industry since the government often regu-
lates staff levels in hospitals. The estinated wage savi ngs associ ated with
hiring an additional nurse supervisor suggests that regul ations require hospi -

tals to enpl oy nore supervisors than they woul d voluntarily choose to

17
enpl oy.

Anot her means of isolating the trade-off between supervision and pay
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is tonote that hospitals may vary in their ability and incentive to take
advant age of such a trade-off. |In particular, unionized hospitals may be
limted intheir ability to adjust wages and staffing | evel s, and

gover nient - owned hospi tal s may not have the same cost-nininization incentives
as privately-owned institutions. These considerations suggest that the esti-
nmat ed trade- off may be stronger for nonunion privately owned hospital s than
for governnent and uni on hospitals. In results not reported here, we find
that both of these predictions are borne out for nurses. For exanple, the
coefficient on the supervisor-to-staff ratio estinated for the subsanpl e of
privatel y- owned hospitals is -2.068, which is much greater in absol ute magni -
tude than the coefficient estinmated for the sanple as whol e.

Finally, turn to the other variables in the wage equations. The esti-
mat es show t hat uni ons have a positive effect on wages in the hospital indus-
try for nost occupations. Interestingly, full-tine nurses tend to earn | ower
wages than part-time nurses. Mreover, this patternwas found by the BLS in
the majority of the cities that were surveyed. The coefficient on the area
wage i ndex variables are, as expected, highly statistically significant and
are close to one in magnitude. W note that the coefficients on the hospital
size dumy vari abl es(neasured by total hospital enployment) and wages vary

anong the occupati ons.

V. Summary and Concl usi on

Thi s paper has exam ned the structure of pay and supervisionin the
hospital industry. The analysis finds that wages paid to enpl oyees in differ-
ent occupations followa sinlar pattern anmong the hospitals. [In contrast,
correl ation coefficients suggest that the interoccupational pattern of super-
visory intensity(as neasured by the supervisor-to-staff ratio) is much | ess

uni formanong hospitals. G ven the unusual anmount of state and | ocal govern-
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nment regul ations affecting staffing in the hospital industry, however, it is
difficult to generalize fromthese results to other industries.

Regi onal variations in the supervisor-to-staff ratio are used to iden-
tify the effect of supervisionon the wages of staff workers. This analysis
finds that wages of staff nurses tend to fall with the extent of supervision
On the ot her hand, when we esti mate wage equati ons for three ot her occupations
(food service enployees, radi ographers, and physical therapists), the effect
of supervisionon pay is found to be statistically insignificant. The nore
limted government regul ation of supervisory intensity in these occupations
and the rejection of the specificationtests suggest that the estimated
trade- of f bet ween supervi sion and pay i n the nursing occupation m ght be nore
reliable.

Since nany theoretical nodel s of the | abor market (for exanpl e, agency
and efficiency wage nodel s) are predicated on assunpti ons about supervi si on,
it isinportant to enpirically exanm ne the actual inpact of supervision on pay
and productivity. The analysis presented here suggests that workers do not
require additional conpensationto endure nore intensive supervision. |f
anything, we find that hospitals that have a greater supervisor-to-staff ratio
tend to pay | ower wages to nurses. There are two plausible interpretations of
this finding.

First, when staff workers are cl osely supervised, firnms nay substitute
low—quality/low-pay workers for high-quality/high-pay workers. Al though our
analysis is intentionally confined to narrow y-defined occupations(for exam
ple, registered nurses) to limt worker heterogeneity, there is still scope
for heterogeneity in worker ability w thin occupations, which is observed by
enpl oyers but not reflected i n our explanatory variables. An alternative
interpretationor our results is that firns trade off between i nduci ng work

effort froma honogeneous group of enpl oyees by paying thema rel atively high
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wage or by nore closely supervising them Fromthe current analysis, it is

i mpossible to distinguish between these two alternative interpretations.
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Dat a Appendi x

A. Description of the Data

The data anal yzed are fromthe Bureau of Labor Statistics Industry
Cccupat i onal Wage Surveys of the Hospital Industry in 1985. Hospitals in 23
SMBAs were surveyed for the wages paid to certain occupations. W use a sub-
sanpl e drawn from 10 of the 23 SMBAs surveyed. Actual SMBA of origin was
nmasked by the BLS, but unique identifiers were provided to allowthe creation
of SMBA dummy vari abl es.

The data consi st of the wages, sex, occupation, and establ i shrment
identifier of individual enpl oyees. Wages reported are straight-time hourly
wages (no overtine or shift prema included). A though confidentiality re-
strictions prohibit the rel ease of enpl oyers' nanes, the data include uni que
enpl oyer identifiers and the foll owi ng hospital characteristics: SIC, range
of nunber of enpl oyees in the hospital, uni on coverage, short versus |ong
term and type of ownership(state, other governnent, proprietary, nonprof-
it church, nonprofit-nonchurch, other).

W anal yze the rel ationshi p bet ween wages and supervi sionin the four
occupations that have data on supervisors and staff: physical therapists,
radi ogr aphers, nurses, and food service workers. Descriptive statistics for

the rel evant vari abl es by occupation are provided in table A

B. Gonstruction of Supervisor—to-Staff Ratios for Hospital Emplovees

The measure of supervisory intensity that we use. is sinply the nunber
of supervisors divided by the nunber of staff workers in a given occupation
for each hospital. The data only allowus to cal cul ate the supervisor-to-
staff ratio at the hospital (rather than work-group) level. The follomjhé
conventions were used to obtain the nunber of workers and supervi sors:

1. Part-time supervisors are counted as half of a supervisor in the nunerator



http://clevelandfed.org/research/workpaper/index.cfm
Best available copy

of the ratio; part-tine staff menbers are counted as half of a staff menber in
the denom nator of the ratio. 18

2. If no supervisors are reported i n an occupation, we assune the hospital
has one supervisor for that occupation. This correctionis nmade in |less than
10 percent of the observations. |In addition, the results are not sensitive to

the alternative of treating the supervisor-to-staff ratio as 0 in these cases.

C Definitionof Supervisory and Staff Wrkers by Occupation

Super vi sor and wor ker definitions for the individual occupations are
listed below BLS Qccupational Codes for each job classification are al so

listed.

1. Nurses

a. Supervisors: 010 director of nursing
020 supervisor of nurses
021 supervi sor of nurses-day
022 supervi sor of nurses-ni ght
030 head nurse

b. Staff: 040 Regi stered general duty nurse
041 LPNadm ni sters nedi cations
042 LPN-does not adm ni ster nedications
043 LPNpsychiatric
044 LPNnonpsychiatric
049 LPN-no i nformation about nedications

I't shoul d'be noted that although LPNs are included i n the denom nat or

of the supervisor-to-staff ratio for nurses, the anal ysis of wages only per-

tains to registered nurses.

2. Food Service Wrkers



3.

4.

a.

b.

Supervi sors

Staff:

410

430

Physi cal Therapists

a.

b

Super vi sor s

Staff:

Radi ogr aphers

a.

b

Super vi sors

Staff:

640

230

270
261
262

269
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food service supervisor

food service worker

physi cal therapist supervisor

physi cal therapi st

radi ogr apher supervi sor
regi stered radi ographer
nonregi stered radi ographer

radi ographer-unknown registration status
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Table 1

Correl ati on of Average Hospital Vége by Cccupation, 1985
(Nunber of Hospital s in Parentheses)

Food Physi cal
Servi ce Radi ogr apher Ther api st
i ogr apher .798

(254)

Physi cal

Ther api st .589 .639
(214) (219)

Regi stered

Nur se .754 .740 .517
(271) (270) (226)

Gorrel ations are of average hourly wage rate. Al of the above correl ations
are statistically significant at the .0001 |evel.

Source: Authors' tabulations fromthe 1985 BLS Hospital |Industry Vége Survey.
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Table 2

Correl ation of Average Staff Wrkers' Vége with their Supervisor's Wge

Sample
Occupation Correlation Size
Regi st ered
Nur se 805 296
Radi ogr apher .631 217
Physi cal
Ther api st .541 169
Food
Servi ce .652 214

Correl ations are of average hourly wage rate. Al of the above correl ations
are statistically significant at the .0001 |evel.

Source: Authors' tabulations fromthe 1985 BLS Hospital |ndustry \Wge Survey.
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Table 3

Correl ation of Supervisor-to-Saff Ratios, 1985
(Nunber of Hospital s in Parent heses)

Food Physi cal
Servi ce Radi ogr apher Ther api st
Radiographex .116%*
(254)
Physi cal
Therapist 174%% .281%%
(214) (219)
Regi stered
Nur se .160%* .549%% .155%%
(271) (270) (226)

*Satistically significant difference between the correlation and 0 at the .10
| evel .

*GJatistically significant difference between the correlation and 0 at the
.a level.

Source: Authors' tabulations fromthe 1985 BLS Hospital Industry \Wge Survey.



Estimates of the Trade-off between Supervision and Pay
Dependent Vari abl e: Log Average \ge
Two- Stage Least Squares Estinates?

Tabl e 4
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Expl anat ory Regi st er ed Food Radi ogr aphers Physi ca
vari abl eP Nur ses Servi ce Ther api st s
Super vi sor-to- Staf f -.866 -.115 050 .114
Rati o (.216) (.159) (.104) (.068)
Covered by Union .044 111 022 -.038
Cont r act (.016) (.016) (.017) (.029)
Proportion -.041 .105 061 .013
Full time (.031) (.029) (.032) (.041)
Proportion Mal e 1.059 —-.047 .103 .043
(.300) (.040) (.032) (.045)
Proportion of .041 -.018 .049 .002
Unknown Sex (.021) (.021) (.019) (.020)
Area Wage 772 1.213 1.036 .791
| ndex (.063) (.079) (.058) (.077)
Hospital Siz
1 -99 -.068 -— _— -
(.111)
100-249 .050 -.115 -.109 -.018
(.046) (.048) (.056) (.067)
250-499 .025 -.066 -.006 -.026
(.034) (.031) (.030) (.039)
500-999 .030 -.024 -.023 -.004
(.025) (.023) (.021) (.030)
1000- 2499 -.005 -.008 -.011 .020
(.020) (.020) (.019) (.021)
Chi - Square
Over-ldentification 14.7 25.3 91.5 76. 2
Test (DF=8)
Sanpl e S ze 297 273 271 226

a. N ne SVBA dumy vari abl es are excl uded instruments for the supervisor-to-

staff ratio.

b. HEguations al so include dummy vari abl es indicating whether the hospital is
gover nient - owned, proprietary or nonprofit; a dummy variabl e indicating

whet her the hospital is a long-termcare facility; two dummy variabl es indi -
cating the type of hospital; and an intercept term

Sour ce:

Authors'’ tabul ations fromthe 1985 BLS Hospi tal |Industry Wge Survey.
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Table 5
Esti mates of the Trade-of f between Supervision and Pay

Dependent Vari abl e: Log Average Wge
Ordinary Least Squares Estinates

Expl anat ory Regi st er ed Food Radi ogr aphers Physi ca
Vari abl e Nur ses Servi ce Ther api sts
Super vi sor -t o- St af f -.097 .028 .006 .077
Ratio (.044) (.041) (.032) (.022)
Covered by Uni on .039 111 .023 -.030
Cont r act (.011) (.016) (.017) (.024)
Proportion -.035 .096 .055 -.002
Full time (.022) (.027) (.029) (.031)
Proportion Mal e .126 -.043 .104 .043
(.113) (.039) (.032) (.045)
Proportion of -.001 -.017 .047 .003
Unknown Sex (.013) (.021) (.019) (.020)
Area Vage .756 1.255 1.041 .768
| ndex (.043) (.063) (.056) (.065)
Hospital Size
1 -99 -.067 -— - -—
(.076)
100-249 -.079 -.149 -.089 .011
(.021) (.030) (.033) (.044)
250-499 -.050 -.078 -.0002 -.016
(.018) (.028) (.027) (.034)
500-999 -.015 -.028 -.023 .005
(.015) (.022) (.021) (.026)
1000-2499 -.015 -.001 -.012 .023
(.013) (.019) (.018) (.021)
R? 714 777 .691 .469
Sanpl e Si ze 297 273 271 226

a. Equations al so include dummy vari abl es i ndi cati ng whet her the hospital is
gover nirent - owned, proprietary or nonprofit; a dummy vari abl e i ndi cating

whet her the hospital is a long-termcare facility; two dummy variabl es indi -
cating the type of hospital; and an intercept term

Source: Authors’ tabul ations fromthe 1985 BLS Hospital |ndustry Wage Survey.
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Appendi x Tabl e Al
Means and S andard Devi ati ons

Vari abl e Regi stered Radi ographers Physi cal Food
Nur ses Therapi sts  Service
Hourly Vage of $12.18 $10.18 $12.21 $ 6.53
S af f (1.68) (1.90) (1.85) (1.45)
Hourly WWge of $15.39 $13.65 $15.46 $ 9.10
Super vi sors (2.27) (2.47) (2.20) (1.79)
Supervi sor-to- S af f .152 .239 .389 .162
Rati o (.143) (.312) (.426) (.184)
Qovered by Uni on .374 .251 .146 447
Cont r act (.485) (.434) (.354) (.498)
Proportion .641 .716 .765 .615
Full tine (.251) ©(.253) (.292) (.256)
Proportion Mal e .026 .209 .085 .214
(.048) (.239) (.178) (.207)
Proportion of .191 .191 .196 .198
Uhknown Sex (.392) (.392) (.397) (.397)
Gover nnent - Oaned .273 .255 .234 .263
(.445) (.436) (.423) (.440)
General Hospital .788 .845 .854 .817
(.409) (.362) (.353) (.387)
Psychi atric Hospital .118 .070 .040 .088
(.323) (.256) (.196) (.284)
Speci alty Hospital .094 .085 .106 .095
(.293) (.279) (.309) (.294)
Hospital § ze
1 -99 .003 _— -— -
(.058)
100-249 .101 .074 .049 .099
(.302) (.262) (.216) (.299)
250-499 .135 .122 .092 .117
(.342) (.328) (.291) (.322)
500-999 .219 .225 .199 .231
(.414) (.418) (.400) (.422)
1,000-2,499 .380 402 447 .377
(.486) (.491) (.498) (.486)
> 2,500 .162 .177 .213 .176
(.369) (.382) (.409) (.381)

Source: Authors' tabul ations fromthe 1985 BLS Hospital Industry Wage Survey.
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Foot not es

! O cburse, if workers prefer more supervisionto | ess supervision, one
woul d expect just the opposite prediction.

2 For further details on the original survey, see | ndustrv Wage Survey:
Hospitals (US Dept. of Labor, Bureau of Labor Statistics, Bulletin 2142, De-
cenber 1982) and | ndustrv WAge Survey: Hospitals(US Dept. of Labor, Bureau of
Labor Statistics, Bulletin 2273, February 1987).

3 Q her researchers have found a simlar pattern at the industry |evel. For
i nstance, Dickens and Katz(1986) estimate that the correlationin the
inter-industry wage differential for managers and operatives(after control-
ling for education, age, region and other variables) is .73. In addition,

G oshen(1988) finds evidence that different occupations have highly corre-

| ated wage across firns in the chenicals, steel, plastics, wool textiles,
cotton textiles, and nen's and boys' shirts and ni ghtwear industries. Leonard
(1987), however, finds relatively lowinter-firmcorrelations i n wages anong 6
occupations in the "high technol ogy" industry, ranging from-.18 to .38.

4 See M| kovi ch and Newman (1984), Kochan and Barocci (1985), and Heneman,
Schwab, Fossum and Dyer (1986) for statenents concerning the inportance of
internal equity in pay setting. See Akerlof and Yellen(1987) for an econonic
nodel of vertical pay equity.

5 As Taylor (1959) puts it, "For a man to believe he is in truth 'the
boss,' he nust know he is receiving nore pay than the men and woren he super -
vises and, with few exceptions, nore than any enpl oyee i n the operation who
occupi es a nonsupervi sory job" (p. 126).

6 Kochan and Barocci (1985) provide a discussion of the |ink between mana-
gerial strategy and personnel policy.

7 See Lester (1952) for an early statement of the "range theory of wage
differentials."”

8 For exanpl e, Rees and Shultz(1970) find evi dence of geographi c wage
differentials across different sections of the Chicago netropolitan area. The
| ocations that require a | onger coomute to work tend to have hi gher wages. A
conpel ling interpretation of these wage differentials is that they are conpen-
sating wage differentials needed to attract workers to | ess accessi bl e est ab-
lishnents. Eberts(1981) reaches a simlar conclusion after exam ning the
spatial pattern of wages of municipal enployees in the Chicago area.

9 Enpl oyees nay di sli ke supervision for two reasons: first, they may con-
si der supervision a disagreeable intrusion on their privacy and i ndependence;
second, supervisors may exact nore work effort fromworkers than they woul d
provide i n the absence of supervi sion.

1 See the appendi x for a description of the cal cul ation of

supervi sor-to-staff ratios for each occupati on.

" diorne(1963, p. 30) defines a supervisor's tasks to include organi zi ng
wor k, planni ng performance targets, and "...checki ngthe actual performance
and noting its quality level and direction agai nst his previously set plan”.

12 . . . : . :
& ignore issues concerni ng nonopsony power, which nmight be relevant in

the | abor narket for nurses(see Sullivan, 1987).
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Ehrenberg(1974) finds that hospitals substitute registered nurses (RN’s)
for licensed practical nurses(LPNs) when the wage of LPNs is high relative to
RNs, especially in private-for-profit hospitals. It is likely that substitu-
tion al so takes pl ace between nurse supervisors and regi stered nurses. Esti-
mating Ehrenberg's nodel with our data, we find a high elasticity of substitu-
tion between regi stered nurses and supervisors, nearly -4.

Leonard notes that cost minimzationinplies that w= Q/L. Therefore, if
Q could be held constant in his analysis, the regression of won SL woul d
trace-out the trade-of f between supervision and pay al ong an i soquant. How
ever, given data limtations he nust proxy for Qwith the total enpl oynent of
the firm whichis likely to be a very inpreci se neasure of output.
" We note that if the equations are re-estimated excluding the area wage
i ndex, the over-identificationtest is overwhelmngly rejected for the sanple
of nurses.

16 . : . .
Thi s cal cul ati on assunes that productivity is constant.

i I nteger restrictions on the nunber of nurse supervisors is probably not a
rel evant constraint in this situation since hospitals could hire part-time
super vi sors.

' We note that the estimated effect of the supervisor-to-staff ratio was
not sensitive to counting part-time staff nenbers as equivalent to full-time
staf f menbers, or by counting LPNs as | ess than RNs.



