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This article summarizes an evaluation of the Maximum Al
lowable Cost (MAC)-Estimated Acquisition Cost (EAC) pro
gram, the Federal Government's cost-containment program 
for prescription drugs.' The MAC-EAC regulations which be
came effective on August 26, 1976, have four major compo
nents: (1) Maximum Allowable Cost reimbursement limits for 
selected multlsource or generically available drugs; (2) Esti
mated Acquisition Cost reimbursement limits for all drugs; (3) 
"usual and customary" reimbursement limits for all drugs; 
and (4) a directive that professional fee studies be performed 
by each State. The study examines the benefits and costs of 
the MAC reimbursement limits for 15 dosage forms of five 
multisource drugs and EAC reimbursement limits for all drugs 
for five selected States as of 1979. 

Background 

Market Characteristics 

The pharmaceutical manufacturing industry is com
monly portrayed as an oligopolistic industry in which 
advertising or promotion is used to differentiate prod
ucts by focusing on minor product differences in or
der to avoid direct price competition (see Henderson 
and Quandt, 1971). The marketing of "brand name" 
drugs in a generic market can be seen as an extreme 
case of such product differentiation. The manufactu
rer typically dwells on therapeutically irrelevant differ
ences (for example, taste, packaging, and dosage 
form) or more substantive differences such as strin
gent manufacturing and quality standards (for exam
ple, bonding of aspirin). Frequently, physicians acting 
as consumer agents for their patients cannot easily 
assess whether or not such "quality" differences are 
therapeutically significant. Thus, physicians may pre
scribe higher-priced brand names to protect their pa
tients from the uncertain risk entailed by potentially 
lower-quality generic equivalent products. In this 
sense, physicians "trust" the manufacturer either on 
the basis of satisfactory experience with the manu
facturer in the past or on the basis of the manufac
turer's general reputation, visibility, and prior expo
sure to scrutiny. 

Drug manufacturer advertising is especially effec
tive for the brand name manufacturer because the 
government grants exclusive patent rights for a peri
od of 17 years on new drug developments, in order to 
give the innovator an opportunity to recoup research 
and development costs. During this interval of patent 
protection, a drug manufacturer sets the price in 
excess of "marginal cost" in order to obtain a return 
on its research and development investment. The 
manufacturer is legally protected from direct competi
tion, although there may be indirect competition from 
other manufacturers that are marketing products 
which are close therapeutic substitutes. Neverthe
less, brand name drugs usually continue earning an 
excess return after expiration of patent and entry of 
direct generic competition because of brand recogni
tion and habit persistence factors. Brand name famil
iarity is developed when products are prescribed by 
brand name while still under patent. After patent expi
ration, it is common for a multisource drug (drugs 
available from more than one manufacturer after expi
ration of patent protection) to be referred to by brand 
name rather than by its generic drug class name. This 
tendency is augmented by the fact that generic 
names are typically lengthy and unpronounceable. 
Brand names are, by design, more tractable and mem
orable, in addition to being more prominently exhib
ited by promotional advertising. 

1The study was made pursuant to Contract No. 500-78-0019 
between the Office of Research and Demonstrations/Health 
Care Financing Administration and Abt Associates, Inc. For 
a full report, see Lee et al., 1981. 
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A key characteristic of the pharmaceutical manu
facturing industry resulting from the above factors is 
that substantial variation persists in prices charged 
by different manufacturers for essentially the same 
product (within a generic class). The central tenet of 
MAC reimbursement is that all available products 
within many generic classes are therapeutically equiv
alent—as attested by the Food and Drug Administra
tion (FDA)—and that product selection for govern
ment patients should be based on price only. That is, 
except for certain dosage forms, nonprice differences 
within a generic class are deemed to be irrelevant and 
the government can thereupon limit reimbursement to 
the cost of the lowest price generic alternative availa
ble without harm to its beneficiaries. 

MAC-EAC Program Development 

Hearings by the late Senator Estes Kefauver (1959-
1962) and subsequently by Senator Gaylord Nelson 
(1967-1970) brought the existence of price differen
tials in the drug marketplace to the public's attention. 
In 1969, the Federal Task Force on Prescription Drugs 
(U.S. Department of Health, Education and Welfare, 
1969) organized to consider a drug benefit program 
for Medicare, recommended the implementation of a 
"MAC-type" program. The Task Force estimated that 
5 to 8 percent of drug costs for the elderly could be 
saved through such a generic prescription program. 

However, conditions in the late 1960's were not fa
vorable for the Federal adoption of a MAC-type pro
gram. The major pharmaceutical manufacturers ar
gued that lower-priced generic drugs were not equiva
lent to their own brand name drugs. They contended 
that the physician could not be sure of the pharmaco
logical action of a generic drug in a patient and that 
the use of generic drugs is tantamount to treatment 
based on price and not quality. During the late 1960's, 
perhaps these arguments had some validity. However, 
during the decade of the 1970's these types of argu
ments lost much of their force for a variety of rea
sons. 

Of course, the emergence of substitutes for 
branded products was important. The greater the 
number of multisource drugs, the greater the opportu
nity to achieve savings. In the early 1970's, practically 
all major drugs enjoyed patent protection. However, 
this situation has changed dramatically. Some 117 of 
the top 200 products in 1973 are now off patent. Fol
lowing patent expiration, major companies then en
tered the generic market, thus providing generic sub
stitutes for previously protected products. As men
tioned previously, the result of this market entry is 
that almost identical drugs are sold at greatly differ
ent prices. 

While the existence of generic substitutes was a 
necessary condition for the existence of a MAC pro
gram, it was by no means a sufficient condition. The 
public and the medical profession needed assurance 
that generic substitutes are therapeutically equivalent 
to higher priced brand name drugs. The introduction 
of generic lines by well-known, reputable manufac
turers did much to allay concerns about the quality of 
generic substitutes. Additionally, the FDA developed 
new good manufacturing practice (GMP) requirements 
(22 C.F.R. SS210, 211, 1977) and bioavailability regula
tions (42 Fed. Reg. 1624, 1636, 1977). The bioavailabil
ity regulations, first proposed in 1975 and made final 
on January 7, 1977, confirm FDA's determination to 
assure the equivalence of drugs. The FDA specifies 
both those drugs with bioavailability problems and 
those that have no such problem. As a further com
mitment to equivalency, the FDA recently developed 
and issued a list of interchangeable drugs (Food and 
Drug Administration, 1979). 

Directly related to the quality issue are laws relat
ing to substitution. With equivalence no longer 
looked upon as a major problem, State legislatures, 
supported by the American Pharmaceutical Associa
tion and many consumer groups, no longer saw the 
need for antisubstitution legislation and felt that 
through substitution the consumer would have the 
opportunity to purchase multisource products at low
er cost. At this writing 43 States and the District of 
Columbia have adopted laws permitting pharmacists 
to dispense a chemically equivalent drug product for 
a drug prescribed by trade name. Substitution, and 
concomitantly, prescribing of generics have become 
acceptable and public programs have been developed 
to promote them. 

Of course, the pressures for health care cost con
tainment have also heightened considerably since 
1970. In 1976, (the year MAC regulations became ef
fective) national expenditures for drugs and related 
products were approximately $11.2 billion. Of this 
amount, Federal, State, and local government drug ex
penditures were an estimated $3.4 billion—30 percent 
of the total. In this same year, Medicaid payments for 
prescription drugs amounted to $957 million, about 
6.8 percent of the total Medicaid benefit expense. 
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The fact that substantial variation existed in the 
prices charged by different pharmacies for the same 
prescription and that substantial variation also 
existed in prices charged by different manufacturers 
led the States of California (in 1961) and Tennessee 
(in 1972) to establish programs to control drug reim
bursements for Medicaid.2 These State programs, and 
recommendations made by a Federal Task Force on 
Prescription Drugs in 1969 served as a basis for Fed
eral regulations proposed by HEW in 1973 and final
ized in July of 1975 to control drug reimbursements 
by Federal programs. 

The MAC-EAC Program 

The MAC-EAC program regulations (Weinberger, 
1975), which became effective on August 26, 1976, 
contain four major components: (1) Maximum Allowa
ble Cost (MAC) reimbursement limits for selected 
multisource or generically available drugs, (2) Esti
mated Acquisition Cost (EAC) reimbursement limits 
for all drugs, (3) usual and customary reimbursement 
limits for all drugs, and (4) a directive that profession
al fee studies be performed by each State. 

The MAC provision takes advantage of the price dif
ferentials between brand name products and their 
lower-priced generic competition; it limits ingredient 
cost reimbursement to the lowest price at which a 
generically-available drug is "widely and consistent
ly" available.3 The EAC portion of the program limits 
ingredient cost reimbursement to the pharmacy's es
timated acquisition cost. The regulations state that 
the "estimated acquisition cost" should be "The 
State's closest estimate of the price generally and 
currently paid by providers." Whereas pre-EAC ingre
dient cost reimbursement levels were thought to be 
too high, it was also suggested that dispensing fee 
levels were too low. 

In response to this concern, the MAC-EAC regula
tions also required that the States conduct cost stud
ies and establish reasonable cost-related dispensing 
fees. Finally, the "usual and customary" provision 
constrains reimbursement to be no greater than the 
pharmacy's usual and customary charge to the gener
al public—that is, the price that a nongovernment-
reimbursed customer would be charged for the pre
scription. Thus, allowable reimbursement under the 
MAC and EAC is the lowest of the following: (1) the 
MAC reimbursement limit (if any) plus the dispensing 
fee, (2) the EAC reimbursement limit plus the dis
pensing fee, or (3) the usual and customary charge to 
the general public. 

The MAC and EAC are described in somewhat 
greater detail below. 

Maximum Allowable Cost 

A MAC limit can be established for any multisource 
drug for which significant amounts of Federal funds 
are expended and for which there are significantly dif
ferent market prices. The regulation requires that " the 
Board (Pharmaceutical Reimbursement Board—PRB) 
determine the lowest unit price at which the drug is 
widely and consistently available from any formulator 
or labeler. This determination will be based on the 
package size of the drug most frequently purchased 
by providers (Weinberger, 1975, p.32302)." 

In establishing a MAC limitation, the PRB first es
tablishes that a product is available from multiple 
sources, determines the lowest unit price at which it 
is available, and estimates the potential savings to 
the government from the MAC limit. The FDA Bureau 
of Drugs then advises the PRB, "whether there is any 
regulatory action, either pending or under considera
tion, bearing upon the marketability or the establish
ment of bioequivalence that in the judgment of the -, 
FDA may be a reason for delaying or withholding the 
establishment of a MAC for a drug (Weinberger, 
1975)." Following FDA approval of the drug, the PRB 
conducts public hearings and makes the final deci
sion, with assistance from consultants as needed. To 
the extent that the low-price generic equivalents were 
stocked by pharmacies prior to MAC implementa
tion—that is, were widely and consistently available 

2ln 1961, under its Public Assistance Medical Care Pro
gram, California established maximum allowable costs for 10 
multisource drugs. The program continued through initiation 
of Medi-Cal in 1966. In 1972, Medi-Cal extended and modified 
the program. However, the modified program was successful
ly challenged in court, and in 1973 a successive program was 
implemented. In 1972 Tennessee Medicaid also adopted a 
State MAC program; and the University of Tennessee ran bio
availability tests to assure quality. A total of 12 States had 
adopted MAC-type programs prior to implementation of the 
Federal program. 

3Because of wide variability in market prices for the same 
manufacturer's products and a presumed lack of competi
tion, especially in the absence of widespread price advertis
ing, State Medicaid programs have traditionally sought to re
imburse prescriptions at cost. Furthermore, they have taken 
a "value-added" approach in doing so by setting reimburse
ment equal to the ingredient cost plus the estimated cost of 
actually dispensing the product—that is, the dispensing fee. 
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from the providers—the government is merely choos
ing, as a prudent buyer, to purchase what it perceives 
to be a homogeneous commodity at the lowest price 
available. As such, the government is not exercising 
any incremental market power.4 

Estimated Acquisition Cost 

In many States the allowable ingredient cost reim
bursement had been taken as the Average Wholesale 
Price (AWP). However, because of various kinds of 
purchasing discounts, the actual prices paid by phar
macies were estimated by the Task Force on Pre
scription Drugs to be 15 to 18 percent lower than the 
listed wholesale prices. The EAC component of the 
MAC program requires that all States use actual price 
data in setting ingredient cost reimbursement levels. 
The regulations state that EAC reimbursement limits 
should "be the State's closest estimate of the price 
generally and currently paid by providers. Such esti
mates shall be based on the package size most fre-
quenty purchased by providers. To aid States in mak
ing cost estimates, the Department makes informa
tion available on a current basis on acquisition costs 
of the most frequently purchased package size of 
drugs. These data will cover the majority of the most 
frequently prescribed drugs (Weinberger, 1975)."5 

An additional activity of the MAC program is to pre
pare and issue a guide to economical drug selection. 
It is believed that providing comparative drug price in
formation to physicians will alter prescribing patterns, 
and save money for both Medicaid and the general 
public. The guide (Health Care Financing Administra
tion, 1980) is now being distributed to physicians, 
hospital pharmacies and community pharmacies on a 
periodic basis. It shows differences in therapy cost 
for different brands of the same drug and for drugs 
having the same therapeutic effect. 

Early Estimates of MAC-EAC Savings Potential 

Prior to actual implementation of the MAC-EAC pro
gram, two major evaluations of the benefits and costs 
were conducted. One was prepared by the Federal 
Government (U.S. Department of Health, Education 
and Welfare, 1975) and the other prepared for the 
pharmaceutical industry. Both studies focus almost 
exclusively on cost-savings potential. 

The Federal study estimated that if MAC had been 
in force for the most common multisource drugs, the 
savings in drug cost would have been $37.2 million in 
fiscal year 1975. It was likewise estimated that the 
EAC provision of the MAC program would have saved 
$23.1 to $38.4 million; however, State administrative 
costs were estimated to be an additional $3.5 million 
in the first year and $0.3 million annually thereafter. 
The total net savings was projected to range between 
$55.3 and $70.8 million. These figures imply benefit to 
cost ratios of approximately 11 to 1 to 14 to 1. 

An independent evaluation of the prospective MAC 
program conducted for Eli Lilly and Company (Trap-
nell, 1975) came up with an altogether different as
sessment. In fact, this study concluded that the MAC 
portion of the MAC-EAC program would actually in
crease costs. Furthermore, it concluded that there 
was no money to be saved on EAC. The study argues 
that pre-EAC price levels fairly reflected the costs of 
doing business and, that in the short run, losses of 
income due to EAC would simply be passed on to the 
general public in the form of higher prices for non-
Medicaid prescriptions. However, in the long run (for 
example, five years) it was thought that the pharma
cies would organize and renegotiate earlier (pre-EAC) 
price level's for Medicaid reimbursement. 

4To the extent that the low-price generics were not former
ly available, the government is exercising at least some addi
tional market power. In such cases, participating pharmacies 
would either have to dispense a higher cost product at the 
lower reimbursement level or incur additional inventory and 
other transaction expense in stocking the lower-cost prod
uct. Although such exercise of public market power is com
monly perceived as a form of regulation, it is not regulation 
in the technical sense inasmuch as it does not involve coer
cion. Pharmacies have the option of participating or not par
ticipating in the Medicaid drug programs and dispensing or 
not dispensing prescriptions according to the Medicaid price 
schedule and in accordance with other program conditions. 
As such, the Medicaid drug programs are not formally differ
ent from the nongovernmental third-party plans and they 
depend upon the same normal market forces that the United 
Federation of Teachers in New York City used in negotiating 
lower prices for its members. (American Druggist, 1979, 
P- 17.) 

5The Office of Pharmaceutical Reimbursement (OPR) in 
HCFA collects this information under a contract with IMS 
America, Ltd., and disseminates it to the States. IMS pro
vides OPR the results of a continuing survey of all purchases 
for drugs in 1,000 pharmacies. The survey gives the invoice 
level prices for the 300 most frequently purchased chemical 
entities and the most frequently purchased dosage forms 
and strengths. 
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Study Methods and Data Sources 

Benefit-to-Cost Analysis: A Five-State Study 

Primary Study Hypothesis and Study Structure 

It was not possible in the context of this study to 
reliably measure, much less value, all potential bene
fits and costs of the MAC-EAC program. Thus, the 
study primarily focuses on the testing of a more 
limited or partial hypothesis: Do reimbursement sav
ings to the Medicaid program exceed incremental ad
ministrative costs, and, if so, by how much? Inas
much as the MAC and EAC parts of the MAC-EAC 
program could, in principle, have been implemented 
separately, separate estimates are given for the cost 
savings potential of each.6 In 1977, Medicaid pay
ments for prescription drugs amounted to $1.2 billion 
or 5.9 percent of total Medicaid benefit expenses. 
Thus, the potential for savings is considerable. 

Because of data limitations and resource con
straints, this study primarily relied upon Medicaid 
data drawn from a sample of five States—Arkansas, 
Maine, Massachusetts, Minnesota and Tennessee—to 
estimate reimbursement savings. These States were 
selected to provide a general representation of pro
gram sizes and geographic regions. These States also 
had stable programs over the observation period, 
"clean" prescription records and a history of coopera
tion with Federal studies regarding data collection, 
availability of State staff, and records. The study was 
conducted in two phases. In Phase I, a profile of 
State programs was prepared, and the evaluation 
methodology was developed and pretested in-one 
study State (Massachusetts). In Phase II, data were 
collected from the four other study States and all 
analyses completed. 

The study examines experience for calendar year 
1979 with the five initial MAC products: 

• ampicillin, 
• chlordiazepoxide HCI (Librium), 
• penicillin VK, 
• propoxyphene HCI (Darvon), and 
• tetracycline HCI. 

Between September 1976 and February 1978, MAC re
imbursement limits were placed on 15 dosage forms 
of these multisource drugs. The five MAC products 
for which MAC savings and costs are calculated rep
resent about 5 percent of total prescription drug 
sales. Since the study was conducted, MAC limits 
have been set on 37 dosage forms of 20 additional 
multisource drugs. 

Benefit-to-Cost Methodology 

MAC-EAC benefits (program reimbursement sav
ings) are estimated by using pre-MAC-EAC prescrip
tion drug reimbursement levels and associated rates 
of change to estimate the "expected" reimbursement 
levels which would have existed if the MAC-EAC pro
gram had not been implemented. By subtracting actu
al post-MAC-EAC reimbursement levels from ex
pected levels, an estimate of reimbursement savings 
is achieved. 

Before benefits could be estimated, reimbursement 
of ingredient costs had to be estimated. Our data 
came directly from Medicaid drug reimbursement 
files in each of the study States. The numbers of pre
scriptions, numbers of units dispensed, and amounts 
paid were aggregated by product, dosage form, and 
manufacturer for the 9, 10, or 11 most recent six-
month time intervals.7 While the average amount paid 
per prescription or per unit could be readily calcu
lated from these data, the portion of this amount al
lowed for reimbursement of ingredient cost (as 
opposed to the dispensing fee) had to be estimated. 
Two alternative techniques were available for doing 
so. One approach, the dispensing fee approach, in
volves subtracting a dispensing fee allowance from 
the total reimbursement amount. The other approach 
involves multiplying the total number of units dis
pensed by the program's actual per-unit ingredient 
cost reimbursement limits, the allowable ingredient 
cost approach. Of course, if all prescriptions were re
imbursed on the basis of the allowable ingredient 
cost plus the dispensing fee, these two techniques 
would yield identical estimates. Different results are 
obtained to the extent that the "usual and custo
mary" price (that is, the price charged to non-
Medicaid customers) is lower than the ingredient cost 
limit and the pharmacies actually claim the lower 
amount as reimbursement. The results are also differ
ent to the extent that physicians specify "brand nec
essary" and override the MAC reimbursement limits. 
Although the results obtained were generally quite 
similar, we have used the average of the two esti
mates whenever possible. 

Data in Table 1 indicate the nature of the study's 
reimbursement data using propoxyphene HCI, 65 MG 
CAPS, in Minnesota. The table shows the time trend 
in per-unit and per-prescription ingredient cost reim
bursement by manufacturer and again in the aggre
gate, as well as information on the percentage distri
bution of the market across manufacturers.8 There is 
an abrupt decline in ingredient cost reimbursement, 
both per unit and per prescription, that begins in the 
4/78-9/78 period. It was during this period that the 6For practical purposes, the "EAC part" is understood to 

also include the usual and customary reimbursement limit 
and the dispensing fee mandate provision. 7Such information is reported in one of the standard Medi

caid Management Information System reports, the Drug 
Usage Report or Drug Analysis Profile. 

8Tennessee uses a generic drug code that does not distin
guish manufacturer. Thus, only aggregate information was 
available for that State. 
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TABLE 1 

Cost Per Unit, Cost Per Prescription, and Percent Represented by 
Brands of Propoxyphene HCI 65 Mg. Compound Capsules: Minnesota 

Product/Manufacturer 
Time Period 

Darvon/Lilly 

Apr. 75-Sept. 75 
Oct. 75-Mar. 76 
Apr. 76-Sept. 76 
Oct. 76-Mar. 77 
Apr. 77-Sept. 77 
Oct. 77-Mar. 78 
Apr. 78-Sept. 78 
Oct. 78-Mar. 79 
Apr. 79-Sept. 79 

Dolene/Lederle 

Apr. 75-Sept. 75 
Oct. 75-Mar. 76 
Apr. 76-Sept. 76 
Oct. 76-Mar. 77 
Apr. 77-Sept. 77 
Oct. 77-Mar. 78 
Apr. 78-Sept. 78 
Oct. 78-Mar. 79 
Apr. 79-Sept. 79 

SK-65Cmpd.SKF 

Apr. 75-Sept. 75 
Oct. 75-Mar. 76 
Apr. 76-Sept. 76 
Oct. 76-Mar. 77 
Apr. 77-Sept. 77 
Oct. 77-Mar. 78 
Apr. 78-Sept. 78 
Oct. 78-Mar. 79 
Apr. 79-Sept. 79 

Miscellaneous 

Apr. 75-Sept. 75 
Oct. 75-Mar. 76 
Apr. 76-Sept. 76 
Oct. 76-Mar. 77 
Apr. 77-Sept. 77 
Oct. 77-Mar. 78 
Apr. 78-Sept. 78 

! Oct. 78-Mar. 79 
Apr. 79-Sept. 79 

Totals 

Apr. 75-Sept. 75 
Oct. 75-Mar. 76 
Apr. 76-Sept. 76 
Oct. 76-Mar. 77 
Apr. 77-Sept. 77 
Oct. 77-Mar. 78 
Apr. 78-Sept. 78 
Oct. 78-Mar. 79 
Apr. 79-Sept. 79 

Cost/ 
Unit 

$0.0668 
0.0670 
0.0682 
0.0682 
0.0692 
0.0694 
0.0533 
0.0427 
0.0477 

0.0405 
0.0373 
0.0408 
0.0469 
0.0432 
0.0390 
0.0369 
0.0344 
0.0352 

t 

0.0364 
0.0357 
0.0360 
0.0357 
0.0360 
0.0323 
0.0304 
0.0300 
0.0312 

0.0495 
0.0474 
0.0398 . 
0.0319 
0.0247 
0.0282 
0.0250 
0.0245 
0.0265 

0.0655 
0.0657 
0.0669 
0.0668 
0.0673 
0.0671 
0.0439 
0.0333 
0.0353 

Cost/ 
Prescription 

$3.1817 
3.2110 
3.2040 
3.2504 
3.2202 
3.2650 
2.4032 
1.7978 
2.0870 

1.9198 
1.9237 
1.6607 
1.6077 
1.9414 
1.7210 
1.7379 
1.6220 
1.6602 

1.5755 
1.4429 
1.3973 
1.7244 
1.8214 
1.7222 
1.3635 
1.4545 
1.3852 

4.5875 
2.8943 
2.7354 
2.0451 
1.5489 
1.4337 
1.1642 
1.1438 
1.2556 

3.1475 
3.1567 
3.1422 
3.1843 
3.1544 
3.1703 
1.9977 
1.4964 
1.6108 

Ingredient 
Cost 

96.04% 
96.52 
96.74 
96.91 
96.97 
96.38 
74.36 
48.80 
41.79 

1.26 
1.27 
1.40 
1.06 
0.73 
0.84 
3.06 
8.71 
9.41 

1.14 
0.95 
0.78 
0.91 
1.22 
1.31 
6.26 

12.70 
14.04 

1.55 
1.26 
1.09 
1.12 
1.09 
1.48 

16.33 
29.80 
34.76 

100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 

Percent of 

Units 

94.36% 
94.92 
95.15 
95.20 
94.60 
93.65 
64.77 
40.63 
33.42 

1.80 
1.97 
1.94 
1.26 
1.00 
1.23 
3.51 
8.73 
9.57 

1.70 
1.39 
1.14 
1.45 
1.97 
2.32 
7.93 

13.91 
14.96 

. 2.14 
1.72 
1.77 
2.09 
2.43 
2.79 

23.80 
36.73 
42.05 

100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 

Prescription 

95.18% 
95.15 
95.18 
95.26 
95.31 
94,03 
65.33 
43.45 
34.82 

1.82 
1.84 
2.24 
1.75 
1.04 
1.32 
3.39 
8.31 
9.25 

1.89 
1.65 
1.38 
1.43 
1.83 
2.05 
8.05 

12.91 
15.38 

1.11 
1.35 
1.21 
1.55 
1.81 
2.59 

23.23 
35.32 
40.56 

100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
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MAC reimbursement limit on propoxyphene became 
effective. The average ingredient cost reimbursement 
declined sharply from 6.7¢ per unit to 4.4¢ per unit 
over a 12-month interval. Furthermore, the average in
gredient cost reimbursement per prescription fell 
from $3.17 to $2.00. However, it is not appropriate to 
simply take such "price" reductions as measuring the 
MAC-related savings in ingredient cost reimburse
ment. Due to increased competition and other market 
factors, the prices of many generically available drugs 
are declining over time anyway. Furthermore, in some 
cases (for example, tetracycline), market shares are 
shifting toward the less expensive generic substi
tutes. We therefore sought to take account of any 
such exogenous price trends by fitting a linear rela
tionship between the pre-MAC reimbursement levels 
and the number of the time period, and then using 
this relationship to project the time period reimburse
ment levels that would have been expected had MAC 
not been implemented.9 

Except for chlordiazepoxide, this could not be done 
in Arkansas. Reimbursement data on the four other 
MAC products being studied were available for only 
two six-month time intervals prior to introduction of 
State MAC limits. Thus, the pre-MAC reimbursement 
levels were also taken as the projected reimburse
ment levels for these products in Arkansas. Further
more, Tennessee's State MAC limits on propoxy
phene, ampicillin, and tetracycline were implemented 
prior to the beginning of the study interval for which 
data had been collected. Thus, we did not have any 
baseline data for these products. The price levels pro
jected for the States of Massachusetts, Maine, and 
Minnesota were averaged together and used as the 
projected values for Tennessee. In all cases, differ
ences between expected values and the actual per-
unit or per-prescription reimbursement levels were 
taken to measure the per-unit and per-prescription 
savings in ingredient cost reimbursement. 

The annual reimbursement savings in each in
stance were estimated by simply doubling the esti
mates developed for the most recent six-month study 
interval unique to 1979. State savings estimates are 
influenced by: (1) pre-existing differences in generic 
market share—that is, differences in the percentage 
of prescriptions that were already being filled with 
lower-price brands (that is, generic brands) prior to 
MAC implementation; (2) differences in the preva
lence of "brand necessary" overrides of MAC regula
tions; (3) regional differences in average prescription 
size; and (4) the fact that Tennessee's MAC limit was 
relatively low. 

The EAC-related reimbursement cost savings were 
estimated by EAC product category, using the same 
"expected" value methodology used to estimate 
MAC-related savings. 

The costs of administering the MAC-EAC program 
were estimated, not only in the five study States but 
also at the Federal level. However, additional costs at
tributable to the MAC-EAC program encompass not 
only State and Federal "incremental" costs but also 
the loss of State and Federal income tax revenue, and 
for the EAC program, estimated increases in dispens
ing fees associated with State professional fee stud
ies. Benefits are compared to costs in terms of net 
benefits (benefits less costs) and benefit-to-cost ra
tios. 

Survey and Econometric Studies 

In addition to the five-State study, a time series of 
State drug program data across all States was com
piled for cross section/time series econometric analy
sis. This time series (1974-1978) information was 
gathered by a survey which focused on managers of 
State programs concerning State Medicaid program 
characteristics. The econometric study based on 
these survey data was helpful in generalizing EAC-
related results from the sample States to the nation 
as a whole. However, methodological and data prob
lems precluded econometric estimation of MAC-
related effects. The econometric analyses attempted 
to determine statistical relationships between aggre
gate State reimbursement experience in terms of the 
average number of prescriptions per Medicaid recipi
ent and State drug program characteristics. By and 
large, this investigation was primarily exploratory in 
nature. The study's conclusions are thus principally 
drawn from the analysis of the five States described 
above. However, some of the findings presented are 
based on survey information and econometric results. 

9Whereas a trend model is clearly inadequate to explain 
the dynamics of pharmaceutical pricing, the evaluation find
ings are rather insensitive to such considerations. The esti
mated program effects on drug reimbursement levels are 
must too large and systematic to be attributed to other crite
ria. Curvilinear relationships including a time-squared term 
were also estimated from the data in several States. How
ever, the resulting projections were sometimes implausible 
(for example, price increases were occasionally projected for 
products with prices that declined consistently over the 
course of the study interval). 
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Findings 

MAC-Related Savings and Costs 

The estimated annual reimbursement savings for 
each of the 15 initial MAC product-dosage forms in 
each study State are shown in Table 2. The total reim
bursement savings estimated for all five study States 
is also given for each MAC product. Reimbursement 
savings were greatest for chlordiazepoxide and pro-
poxypene, approximately $300,000 each per year, and 
smallest for tetracycline, about $30,000 per year. 

Table 2 indicates that MAC-related reimbursement 
savings across the initial five MAC products 
amounted to more than $900,000 per year in the five 
study States. This is nearly one percent of total Medi
caid drug reimbursement expense in these States. If 
the same level of savings were achieved by Medicaid 
drug programs in other States, almost $11 million dol
lars per year would be saved nationwide on only the 
first five MAC products. The estimated rates of reim
bursement savings in the five States range from 0.54 
percent of drug program cost in Minnesota to 1.40 
percent of the cost in Arkansas. Using this range of 
estimates, the savings achieved nationwide range be
tween $6 and $15 million dollars. 

TABLE 2 

Projected Annual Reimbursement Savings on the Five Initial 
MAC Products, by State 

Product 

Chlordiazepoxide HCI 
5 MG CAPS 
10 MG CAPS 
25 MP CAPS 

Propoxyphene HCI 
65 MG CAPS 
65MGCMPDCAPS 

Ampicillin 
250 MG CAPS 
500 MG CAPS 
125MGLIQ 
250 MG LIQ 

Penicillin VK 
250 MG CAPS 
500 MG CAPS 
125 MG LIQ 
250 MG LIQ 

Tetracycline HCI 
250 MG CAPS 
500 MG CAPS 

Total 

Percent of Total 
Medicaid Drug 
Reimbursement Expense 

Arkansas 

$ 2,830 
23,304 
3,646 

7,358 
32,378 

40,380 
52,744 
3,566 
6,420 

16,316 
12,140 
2,384 
1,840 

10,648 
4,974 

$220,928 

1.40 

Maine 

$ 3,646 
17,264 
7,802 

10,998 
8,258 

10,580 
1,184 

828 
3,022 

11,246 
2,962 

816 
3,022 

6,952 
1,206 

$89,786 

1.26 

State 

Massachusetts 

$ 18,882 
81,298 
32,856 

38,630 
75,458 

(7,314) 
(12,740) 

(2,668) 
(4,692) 

1,870 
1,700 
(536) 

(6,956) 

(7,916) 
(4,162) 

$203,710 

0.73 

Minnesota 

$ 3,890 
12,114 
4,862 

9,458 
22,810 

7,790 
13,674 

472 
(768) 

12,620 
4,648 

876 
3,036 

2,910 
2,064 

$100,456 

0.54 

Tennessee 

$ 8,334 
75,878 
29,208 

82,336 
NA 

20,168 
17,614 
15,828 
15,782 

13,604 
10,760 
1,702 
4,722 

11,842 
3,028 

$310,816 

1.01 

Total 

$ 37,592 
209,858 

78,374 

$325,824 

148,780 
138,904 

$287,684 

71,604 
72,476 
18,026 
19,764 

$181,870 

55,656 
32,210 
5,242 
5,664 

$ 98,772 

24,436 
7,110 

$ 31,546 

$925,696 

0.99 
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Table 3 contains the study's principal MAC-related 
findings. For 1979, total MAC-related savings on the 
five products for the five study States are estimated 
at $925,696. Savings estimates range from a high of 
$310,816 in Tennessee to a low of $89,786 in Maine. 

Incremental State costs of administering the MAC 
part of the MAC-EAC program were quite modest, vir
tually insignificant in three of the five study States. 
For the other two States, costs amounted to $9,268 
per year in Minnesota and $700 in Arkansas.10 The 
Federal costs of implementing and operating the 
combined MAC-EAC program totaled just under $3 
million for the five-year interval between 1975 and 
1979. About 60 percent of this amount was spent on 
MAC program staff and FDA staff activity. The re
mainder is primarily attributable to the cost of data-
related contracts. 

10Although not shown in Table 3, the one-time State costs 
of originally implementing the MAC-EAC program were 
somewhat larger, averaging about $22,000 per State: 
Arkansas $47,952, Maine $11,600, Massachusetts $15,000, 
Minnesota $12,491, Tennessee $22,000, total $109,043. How
ever, only a small percentage of implementation costs 
should be said to be MAC-related. The largest part of these 
costs, almost 75 percent, were incurred in conducting the 
mandated dispensing fee surveys. Such implementation 
costs were "sunk costs" at this point, and as an allocational 
matter, are irrelevant for evaluating whether or not the MAC-
EAC program should be continued. Furthermore, if either the 
State or the Federal implementation costs were amortized or 
depreciated over a 30-year period, the allocated expense 
would amount to less than $4,000 per year. 

Although it was not possible to distinguish be
tween implementation and operating costs, total Fed
eral MAC-EAC program costs appear to be stabilizing 
at about $700,000 per year. The study team estimated 
that only half of this annual expense is MAC-related, 
that is, about $350,000 per year. Apportioning this an
nual cost on the basis of drug program size, the pro
rated share of the five study States amounts to ap
proximately $31,500 per year. The net MAC-related re
imbursement savings, that is, the reimbursement sav
ings net of State and Federal administrative costs for 
the initial five MAC products, amounts to about 
$884,185 per year in the five study States. The implicit 
benefit-to-cost ratio of net savings to administrative 
costs is 22 to 1. 

The savings in drug reimbursement might also be 
offset by the reduction in tax revenue to Federal, 
State and local governments. Based on unpublished 
1970 data, the average tax rate on net earnings in the 
pharmaceutical industry was 18.4 percent. Thus, the 
net governmental savings amounted to $713,857— 
calculated as 1 minus the tax rate times the savings 
in ingredient cost reimbursement. This implies a 
benefit-to-cost ratio of 17 to 1.11 

11Note, however, that from the perspective of society it is 
not clear that the tax loss is a cost that should be attributed 
to the program. Taxes are merely transfer payments within 
the society-at-large and do not constitute a real cost from 
the taxpayers' perspective. 

TABLE 3 

MAC-Related Savings on Five Products and the MAC-Related Costs 
in Five Study States, Annual Projections, 1979 

State 

(1) MAC-Related Savings 
on Five Products1 

(2) Incremental State 
Administrative Costs 

(3) Prorated Share 
of Federal 
Administrative Costs 

(4) Net Savings 
[(1M2 + 3)] 

(5) Reduction in Federal 
and State Income 
Taxes [.184(1)] 

(6) Net Governmental 
Savings [(4)-(5)] 

Arkansas 

$220,928 

700 

5,086 

215,142 

40,651 

174,491 

Maine 

$89,786 

0 

2,282 

87,504 

16,521 

70,983 

Massachusetts 

$203,710 

0 

8,976 

194,734 

37,483 

157,251 

Minnesota 

$100,456 

9,268 

5,976 

85,212 

18,484 

66,728 

Tennessee 

$310,816 

0 

9,223 

301,593 

57,190 

244,403 

TOTAL 

$925,696 

9,968 

31,543 

884,185 

170,328 

713,857 
1Ampicillin, chlordiazepoxide HCI, penicillin VK, propoxyphene HCI and tetracycline HCI. 
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EAC-Related Savings and Costs 

EAC-related reimbursement savings in the five 
study States amounted to about $2.3 million per year. 
However, these savings were achieved in only two of 
the five study States, Maine and Massachusetts. The 
total annual EAC-related reimbursement savings 
amounted to about $2 million in Massachusetts and 
about $300,000 in Maine. 

The Medicaid programs in Arkansas, Minnesota, 
and Tennessee have not changed their drug reim
bursement programs in response to the EAC require
ment. Although the standards for assessing EAC 
compliance are somewhat unclear, the pre-existing 
approaches to determining ingredient cost reimburse
ment in Minnesota and Tennessee appear to satisfy 
the EAC requirement. However, the current approach 
to ingredient cost reimbursement in Arkansas proba
bly does not satisfy the requirement, and additional 
EAC-related savings may eventually be achieved in Ar
kansas. 

Neither Maine nor Massachusetts, the two States 
that responded to the EAC requirement, are incurring 
additional administrative cost due to the EAC-related 
changes in drug reimbursement.12 The newly-adopted 
approaches to establishing ingredient cost reimburse
ment limits in these two States are neither more nor 
less expensive than the approaches they replaced. 
However, it is estimated that the Federal expense of 
administering and supporting the EAC-part of the 
MAC-EAC program is currently about $350,000 per 
year. By apportioning the Federal expense on the ba
sis of program size, the prorated share of the five 
study States is about $31,000 per year. Such ex
penses are not explicitly allocated to States unaf
fected by the EAC requirement, therefore State-
specific estimates are not given. 

An increase in dispensing-fee reimbursement repre
sents by far the largest cost component attributed to 
EAC. The average per-prescription dispensing fee in
creased over the 5-year study interval as shown in 
Table 4. 

12States did incur some expense at time of implementa
tion. 

TABLE 4 

The Five-Year Trend in National Average 
Dispensing Fees, 1974-1978 

Pre-EAC 

Post-EAC 

Year 

[1974 
Ll975 
1976 

[1977 
U978 

Average 
Fee 

$1.96 
2.04 
2.11 
2.28 
2.45 

Change 

+ 8<p 
+ 7<p 
+ 17<p 
+ 170 

% 
Change 

+ 4.08% 
+ 3.43% 
+ 8.06% 
+ 7.45% 

In the two years prior to EAC, the average dispens
ing fee increased at the rate of 3.76 percent per year. 
However, in the two years subsequent to EAC, the 
average fee increased at the rate of 7.76 percent per 
year. The average fee in 1978 was 17.2 cents higher 
than if the pre-EAC trend had continued. The greater 
post-EAC rates of fee increases, appear to be linked 
to the mandate for reassessment of dispensing fees. 

Although it is not clear that the full amount of the 
incremental fee differential above pre-EAC trends 
should be attributed to EAC, we have chosen to do so 
even though the post-EAC rate of fee increase is still 
no greater than the rate of increase in the drug con
sumer price index.13 If fee increases were uniquely 
tied to the general inflation rate, one would have ex
pected the pre-EAC rate of fee increase to parallel the 
general inflation rate. This is clearly not the case. 
One explanation is that the market is shifting toward 
higher volume, lower cost pharmacies—that is, the 
chains are expanding and "corner" drug stores are 
closing. There is reason to believe that input price in
flation is being substantially offset by efficiency 
gains.14 

Attributing the full amount of the fee differential to 
the program represents a $2.8 million increase in 
dispensing fee reimbursement for the five study 
States. This implies that the EAC-part of the program 
is actually incurring a net loss, equal to about half a 
million dollars per year in the five study States. This 
general finding—namely, that no savings have been 
achieved by EAC—was also supported by economet
ric analysis of the aggregate drug reimbursement ex
perience in all States. 

The above finding tends to support a hypothesis 
put forward by program critics, namely, that there was 
simply no money to be saved by the EAC-provision of 
the MAC-EAC program. It had been argued that pre-
EAC price levels fairly reflected the costs of doing 
business and that EAC-related savings in ingredient 
cost reimbursement would be offset by increases in 
dispensing fee reimbursement. Whereas current evi
dence is clearly consistent with that hypothesis, it is 
premature to either accept or deny it on the basis of 
the highly idiosyncratic EAC experience in our five 
study States. However, even if EAC is not found to 
save money, such finding would not preclude favor
able evaluation of the EAC provision. To the extent 
that EAC rationalizes pharmacy reimbursement, by 
setting reimbursement limits that more nearly reflect 
the differential costs of different prescriptions, it 
furnishes more appropriate price incentives and may 
lead to a more efficient allocation of resources in the 
long run. 

13It is possible that fee surveys may nave simply catalyzed 
the adjustment of long-run disequilibrium problems and fee 
increases might have been imminent. 

14This conclusion was also supported by econometric 
analysis. After controlling for other relevant differences (for 
example, wage levels and recipient characteristics), dispens
ing fees were estimated to increase unexpectedly by 17.6 
cents per prescription in 1978. 
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Other Findings 

Among other MAC- and EAC-related findings from 
the study were the following: 

• No evidence was found that pharmacy participa
tion rates have fallen in response to the MAC-
EAC program. However, reliable information on 
pharmacy participation could be obtained in only 
two study States, Maine and Tennessee. 

• In 1979, a significant percentage of the prescrip
tions for propoxyphene HCI (Darvon), and chlor-
diazepoxide HCI (Librium), were still being filled 
with the higher-priced brands. Thus, part of the 
MAC-related savings are temporarily coming from 
pharmacy losses as opposed to manufacturer 
profits. 

• No evidence was found of MAC-related shifts 
toward prescribing of sole source, therapeutical-
ly-equivalent substitutes for the MAC products. 
Nevertheless, it appears that non-MAC products 
are gradually being substituted for at least some 
of the MAC products over time and therefore 
reimbursement savings may be expected to de
cline over time. 

• Brand-necessary overrides were not a significant 
factor in any of the study States except Minneso
ta. Although Minnesota did not then have a mech
anism for monitoring overrides, about 22 percent 
of the chlordiazepoxide prescriptions were reim
bursed at the brand-name (Librium) price level. 

• Some evidence was found that manufacturers of 
the higher-priced brands of the MAC products 
have reduced their prices in response to the MAC 
program. There was also some, albeit a much less 
strong, indication that the manufacturers of 
lower-priced brands have increased their prices to 
the MAC level and that manufacturers have in
creased price levels on sole-source substitutes. 

The following findings come from econometric in
vestigation: 
• Usual and customary reimbursement limits were 

estimated to reduce reimbursement by 27 cents 
per prescription. 

• Substitution laws were found to reduce reim
bursement by 33 to 37 cents per prescription. 

• A closed formulary (that is, a listing of drug prod
ucts for which the Medicaid program reimburses) 
was found to reduce reimbursement by 32 cents 
per prescription. 

• The results generally confirm the cost-savings po
tential of other types of program restrictions, 
especially copayments. 

Implications 

There should no longer be much doubt about the 
cost-savings potential of the MAC portion of the 
MAC-EAC program. The first efforts of the MAC pro
gram are clearly shown to have saved substantial 
amounts in the five study States, and there is no rea
son to believe that experience elsewhere will be dif
ferent. 

Moreover, the MAC-related reimbursement savings 
measured in this study represent merely the "t ip of 
the iceberg" because the reimbursement savings 
were estimated for only the initial five MAC products. 
MAC reimbursement limits have now been estab
lished for 20 additional products. Furthermore, the 
number of multisource products available for MAC 
reimbursement will increase sharply in the near fu
ture, as bioequivalency standards are met by addition
al multisource products, and as more patents expire 
on sole-source products. 

The cost-savings potential of the EAC portion of 
the MAC-EAC program is considerably less certain. 
Results indicate that EAC-related savings oh ingredi
ent cost reimbursement are offset by EAC-related in
creases in dispensing fee levels. However, it is pre
mature to draw any strong conclusions on the basis 
of the highly idiosyncratic EAC experience across the 
five study States. In any event, the use of actual cost 
data for estimating ingredient cost and pharmacy dis
pensing costs levels provides a more rational mecha
nism for establishing reimbursement levels. 
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