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I. Introduction 

In a recent paper in the Southern Journal of Economics, Mayo and 

McFarland [12 J claim to have shown that Certificate of Need 



Second, they claim to have developed a novel dataset. In fact, the 

model used by Mayo and McFarland precludes the kinds of effects found 

by other researchers. Further, there are a number of problems with the 

dataset they use in their work. When these problems are corrected, we 

find results consistent with those reported by other researchers: CON 

regulation leads to an increase in costs, not a decrease. 

In the next section, we discuss the problems with the Mayo-

McFarland approach in greater detail. In section III, we present the 

results of our own estimation of the effect of CON regulation on 

hospital costs. Our conclusions are found in section IV. 

II. Problems with the Model and Data Used by Mayo and McFarland 

Because the hospital industry has not been in long run equilibrium 

in recent years, Mayo and McFarland use a two-equation model to 

estimate the effects of CON regulation, rather than estimating a long-

run hospital cost function. Their model consists of a short-run cost 

function and a second equation, based on a queuing theory model, that 

explains the quantity of beds a hospital will operate. 5 The model they 

estimate is 

5 One of the key variables in determining the number of beds a 
hospital will choose to operate is the average daily census of the 
hospital. Mayo and McFarland 



TVC! - a o + a 1 PO! + a 2 PDf + a 3 WAGE! + a 4 WAGEf + a 5 BEDSi 

+ as BEDSf + a 7 PDi*BEDS i + Xp + € 

BEDS! - (ADCi )1/2 (00 + 01 REGi + 02 HERFi + 03 MOP i ) + €' 

In the first equation, TVCi is the variable costs of hospital i; PO is 

patient days of care -- the measure of hospital output; WAGE is a wage 

variable, BEDS is the number of beds in the hospital and is the measure 

of the hospital's capital stock; and X is a vector of other variables 

that may affect a hospital's costs. In the second equation, ADC is the 

hospital's average daily census, REG is a variable denoting the 

stringency of CON regulation, HERF is the Herfindahl index of 

concentration, and MOP is the number of doctors per capita. s 

Note that, in these equations, any effect of CON regulation on 

costs must work through the number of beds the hospital operates. 

There is no way for CON to have a direct effect on the short run cost 

function. According to Mayo and McFarland this is desirable because 

they "more realistically recognize that any effects, if they exist, of 

CON regulation occur through the effects of the regulation on capital 

expansion." Formulating the effect of CON regulation in this way 

assumes that hospitals denied approval for a desired project will not 

substitute some other expenditure for the one denied. However, a 

hospital adds new beds or undertakes other capital projects in order to 

improve its quality and its ability to attract physicians and patients. 

s Mayo and McFarland are somewhat unclear about whether this 
variable is the total number of doctors practicing in a market area or 
physicians per capita. In the text the variable is described as the 
number of doctors. However, in their Table 1, they define the variable 
as physicians per capita. 
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If the hospital finds it is not possible to improve its quality by 

undertaking certain projects because of CON constraints, they may seek 



by the CON review process. If hospitals realize that they are unlikely 

to receive approval, they may abandon a desirable project even before 

filing for CON approval or may withdraw plans prior to a final 

decision. Alternatively, an applicant may 0 10.1 42aontinual12.8055 0 3510.1 297.34 447.45 T(0 10.1 42resubmi2.5934 0 2310.1 110.28 691.64 Tm (decision.nied.2183 0 0863.1 110.28 643.10.615.7.1licant )Tj tj 13.9457 0 6150.1 360.59 19413.2615.7.1licai2.7203 0 5100.1 269.88 667.10.615.7.1lica -0.035  0 0 10.1 275.88 645.10.615.7.1licahop3.6293 0 8632.1 288.58 641.615.7.1lica -12.5934 0 0100.1 269.88 310.41.615.7.1lica -3.6293 0 4410.1 510.08 344.10.615.7.1licant )Tj tj 1.181 0 0 210.1 297.72 420 0.615.7.1licaj 12tual12.8055 0 8470.1 492.86 667.46.615.7.1licawill.035  0 6670.1 110.28 667.45 T15.7.1licab0.035  0 8400.1 110.28 643.04 596.6pproval 



requiring that the THFC make decisions in a consistent fashion if they 

wish to avoid being overturned. 10 • 11 

III. Respecification and Reestimation of the Mayo and McFarland model 

In this section, we report the results of reestimating the Mayo-

McFarland model allowing for the possibility that hospitals substitute 

other expenditures when the CON authority disallows a project. We use 

the same model as Mayo and McFarland, except where differences are 

10 For a brief discussion of the CON approval process in 
Tennessee, see In the Matter of Hospital Corporation of America, 
Opinion of the Federal Trade Commission, 106 F.T.C. 361 at 490 (1985). 

It is possible that local boards within each HSA made 
recommendations concerning project approvals to the THFC during part of 
the period covered by Mayo and McFarland's data. While neither the 
current Tennessee CON statute nor the statute in place in 1985 appear 
to provide a role for such local boards (106 F.T.C. 361 at 490 (1985) 
and Tenn. Code Annotated 68-11-101 to 111 (1987», the federal statute 
mandating CON appears to have required such boards. (Joskow [9], p. 80) 
However, since final decisions were made by state agencies and were 
subj ect to court review, it is unlikely that the presence of these 
boards should have caused significant regional differences in final 
decisions. 

11 Another, less serious, problem results from the approach used 
by Mayo and McFarland to account for changes in hospital -utilization 
that resulted from the adoption of a prospective payment system (PPS) 
for hospital payments under Medicare in 1983. Mayo and McFarland 
introduce a dummy variable (DRG) into their short-run cost equation 
that shifts the total variable costs of each hospital by a constant 
amount. According to their estimated cost equation, the costs of each 
hospital increased by $1.7 million after the PPS system was introduced. 
However, it seems unlikely that the effect of such a change was 
independent of hospital size or the number of patients treated. 
Indeed, the evidence suggests that the greatest impact of the shift to 
PPS was a reduction in the average length of stay in the hospital. (See 
American Hospital Association [1]) Since patients probably require 
more intensive, and therefore more costly, care during the first days 
of hospitalization, the best way to treat the effect of PPS on hospital 
cost is to interact the dummy variable with the days of care provided. 
At a minimum, one should differentiate the effect based on the size of 
the hospital -- i.e., the number of beds in the hospital. 
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noted. 12 The most important difference is that we allow the short run 

cost function to be affected by CON regulation. Further, we examine 

the effects of CON using variations across states, where variations can 

clearly occur, and using a variable of CON stringency which avoids the 

problem of the endogeneity of the number of applications filed. 

The cost data used here are for 3,680 short- term general acute 

care hospitals for the 12 month period ending September 1984. 13 Our 

measure of CON stringency is the number of years that CON had been in 

place in a state. 14 This variable is denoted CONAGE. We would readily 



regulations have been in effect. Further, our measure avoids the 

problems with the Mayo and McFarland measure discussed above. 

We enter the effect of CON regulation into our cost function both 

linearly and mUltiplied by the number of patient days of care provided. 

It seems reasonable to assume that any effect of CON will be greater in 

larger hospitals. This formulation allows for such an effect. 

Other variables in our model are generally defined similarly to 

those used by Mayo and McFarland, though they differ in minor ways. 

Our wage variable is the average wage of nurses in a particular 

institution, rather than the average wage of all employees .15 By 

reducing the types of employees included in the wage measure, we should 

reduce the amount of variation resulting because different hospitals 

use types of employees in different proportions. Our beds variable is 

the average number of beds set up and staffed, rather than the number 

of licensed beds. Our variables differentiating types of hospitals 

follow Sherman [18] and differ from those used by Mayo and McFarland. 

These variables -- PROFIT, NONFED, TEACH1, TEACH2, and TEACH3 -- are 

defined, along with the other variables in our model in Table 1. 

Our results are reported in Table 2 for the cost equation and in 

Table 3 for the beds equation. Looking first at the cost equation, CON 

regulation is found to have a significant effect on hospital variable 

costs. Variable costs are increased by more than $175,000 plus about 

15 Our wage variable is calculated as total nursing wages paid by 
the hospital divided by the sum of full time equivalent registered 
nurses (RNs) plus full time equivalent licensed practical nurses 
(LPNs). Full time equivalents are equal to the sum of full time nurses 
plus one-half of part time nurses. 
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Table 1 

Description of Variables 

Variable Description 

ADC Average daily census of the hospital. 

BEDS The average number of beds staffed and 

operated by the hospital. 

CONAGE The number of years since a state enacted 

its first CON statute. 

HERF The Herfindahl measure of concentration 

in a Health Service Area (HSA) , based on 

the average number of beds set up and 

staffed during the year. 

MOP 

NONFED 

PD 

PROFIT 

TEACH 1 

TEACH2 

Physicians per capita. 

A variable equal to one if a hospital is 

operated by a state or local government; 

otherwise equal to zero. 

Adjusted patient days of of one if 

is by itm8.3248 0 0j 9.6041 8 22108 25.8 120 Tment; n u m b 3 8  1 9 7 5 5 2 8 8 1 5  2 0  T 2 S A )  n u m b 3 8  1 7 T 5 8  5 3 6 4 2 0  T 6 S A )  n u m b 3 8  1 2 9 . 5 1 2 . 1  0 2 0  T 0 S A )  -



Table 1 (Continued) 

Standard 

Variable Description t:1!!!l Minimum Maximum Deviation 

TEACH3 A variable equal to one if a hospital is 0.0679 

a member of COTH; otherwise equal to zero. 

TIC Total vIC  (vIC )3ist.  (vIC )21465016.79 312141  (vIC )350918385 28873169.09 
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Table 2 
Estimated Coefficients of Hospital Short Run Cost Functiona 

Independent 
Variable 

Constant 

PD 

"WAGE 

BEDS 

PD*BEDS 

PROFIT 

NONFED 

TEACHl 

TEACH2 

TEACH3 

CONAGE 

PD*CONAGE 

F 

Dependent Variable - TVC 

Coefficient 

- 7813630 

34.0779 

-0.000728 

114.063 

0.003494 

100038 

-234.181 

1. 0274 

554487 

805684 

1620380 

2799120 

18698900 

176874 

0.798 

0.927 

3348.61 *** 

a Significance levels are denoted as follows: 

t-Statistic 

1. 63 

-2.37 ** 

1.09 

1. 63 * 

14.72 *** 

-6.35 *** 

4.84 *** 

1. 31 

2.56 ** 

1.47 

5.36 *** 

26.63 *** 

3.96 *** 

1. 57 

* denotes a coefficient is significant at the 10 percent level, 
** denotes a coefficient is significant at the 5 percent level, and 

*** denotes a coefficient is significant at the 1 percent level. 
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Table 3 
Estimated 



$0.80 per patient day for each year CON has been in effect. 16 

Evaluating these effects at the average value of CONAGE and PD for 

hospitals in our sample, the average effect of CON is found to be an 

approximately 11 percent increase in average variable cost. 

Other coefficients in the cost equation are C O N  



There is one other aspect of the effect of CON regulation that 

deserves consideration. To this point, we have presented evidence that 

CON regulation increases a hospital's costs of providing any quantity 

of care. That is, looking at Figure 1, the average 



Figure 1 

Average Variable Cost 
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PD 
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To determine whether more stringent eON regulation is associated 

with hospitals operating at a more efficient point on their Ave curve, 

we estimated the change in predicted AVe that would result from a 10 

percent increase in output for each hospital in the sample (dAve). 

These estimated changes were then correlated with our measure of eON 

stringency (eONAGE). I3 620.65 Tm (of )T 255.01 5e82.91 691cr5.01 597.13 Tth 



IV. Conclusion 

In this paper, we have pointed out several problems with the 

approach used by Mayo and McFarland in attempting to estimate the 

effectiveness of Certificate of Need regulation. When we attempt to 

rectify these problems and reestimate the effects of these regulations, 

we get results that differ substantially from those reported by Mayo 

and McFarland: Rather than finding that CON is effective in containing 

health care costs, we find that costs are higher where CON is more 

stringent. Further, we find no evidence that more stringent CON 

regulation is associated with greater realization of available 

economies of scale. 

Our finding that variable costs are higher where CON regulation is 

more stringent is consistent with earlier findings and therefore we 

have no reason to doubt the correctness of this result. On the other 

hand, there may be some reason to question our finding that CON has not 

been effective in reducing the number of hospital beds. As we noted, 

hospitalization rates have fallen dramatically in recent years and 

therefore hospital occupancy rates are generally quite low. In such an 

environment, it is unlikely that the maj ori ty of earlier (low. )Tj 10.1 368.9 0 10.1 22529 T113.02 418.
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