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Summary

Auctions are an ancient institution with which competitive prices and efficient allocations of goods and 
services can be derived through bidding.  Alternative auction designs can have differing effects in terms 
of those price and allocation outcomes, and so care must be given in terms of design.  This is especially 
the case for auctions operated by government agencies, which have powerful incentives to pursue budget 
savings rather than economic efficiency in resource use.
 
It is clear from the technical literature that the auction design for medical devices and equipment as 
established by the Centers for Medicare and Medicaid Services (CMS) is seriously flawed, in ways that 
can be predicted to yield prices substantially lower than those that would be observed in a competitive 
market.  Those prices are inefficient, as they do not provide signals or incentives to produce goods and 
services optimal in number, quality, or characteristics.  

The experimental literature on the CMS auction design is unambiguous: it yields prices too low.  This 
outcome results from the design features: bids are not treated as binding commitments, the contract 
price is the median among the winning bids rather than the bid reflecting marginal cost, the composite 
bid system of averaging over heterogeneous products skews bids in ways driven by perceived errors in 
demand projections, and the allocation of market shares is opaque.  These problems yield prices from 
about one-third to two-thirds below the competitive price.  

Because incentives to invest in the research and development of new medical technologies are driven by 
perceived returns, this downward bias in auction prices is virtually certain to reduce such investment. In 
effect,  the system acts as an implicit tax.  The finding here is that such investment would be reduced 
by about 12 percent to 15 percent annually, or about $2.1 billion to $3.1 billion annually during 2011 
through 2020.  Annual investment growth would fall from about 2.24 percent to about 0.8 percent.  By 
analogy with the estimates available in the literature for pharmaceutical investment, this investment loss 
would cause, conservatively, a loss of about 500,000 expected life-years each year, the economic cost of 
which would be about $50 billion per year, a figure substantially greater than the entire U.S. market for 
medical devices and equipment.  The sheer magnitude of this adverse economic effect suggests strongly 
that reform of the CMS auction process should be a very high priority for policy makers. 
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I. Introduction

Auctions are an ancient institution (or tool) with which ostensibly competitive (or efficient) prices can 
be established through bidding for particular goods or classes of goods, or for procurement contracts 
to sell to given purchasers.  However straightforward auctions might be at first glance, a given auction 
through its particular design features might elicit price bids either competitive or systematically lower 
or higher than those that could be described as efficient.1  In short, the specific features of the auction 
matter, perhaps heavily, in terms of the price outcomes observed. Moreover, the choice among alternative 
auction designs is unlikely to be random.  

The designers of a given auction may prefer some qualitative price 
outcomes over others; this may be the case in particular for some 
auctions conducted by government as it purchases goods and services for 
use by participants in government programs.  Government has interest 
groups rather than customers or patients–a subtle but crucial distinction 
from the conditions that confront businesses–and dollars not spent on a 
given constituency can be spent on others.  Accordingly, government as 
a buyer of goods and services is likely to have incentives to design some 
auctions in ways that yield prices lower than competitive, and that favor lower-priced alternatives over 
higher-priced ones in ways that do not reflect the incremental advantages of the former, if any.  Both 
effects would reduce spending on the given government program.  This might not reduce costs, defined 
properly as including the forgone marginal benefits of alternatives better but more expensive, but would 
yield budget savings that can be spent on other interest groups.2  Such biases are unlikely to reflect the 

1 Even a particular auction structured inefficiently might yield the competitive price simply by accident; the range of possible 
price outcomes is some statistical distribution over, presumably, a wide range of outcomes, any one of which is possible.  But 
an auction structured inefficiently, if repeated a large number of times, is very likely to yield an inefficient (or uncompetitive) 
price on average. 

2  If government has elastic demands, then a lower price might yield higher spending; but most government programs are 
structured in ways that yield effective demand elasticities lower than one (in absolute value), largely because users of 
the service (e.g., Medicare beneficiaries) do not pay prices reflecting full marginal cost or because Congress structures 
government programs so that a lump-sum budget is exchanged for a lump-sum basket of goods and services.  More broadly, 
“cost” comprises both real resource consumption and the value of services not consumed because of regulatory restrictions 
imposed upon government programs.  An example of the latter might be drugs not included in a government formulary.  
“Cost” is not merely government outlays.

Government has interest 
groups rather than customers 

or patients–a subtle but 
crucial distinction from the 

conditions that confront 
businesses.
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higher marginal values (if any) of the more expensive alternatives, as perceived by the participants in the 
government programs, but perhaps perceived only weakly if at all by government decisionmakers.  In 
the context of auctions for procurement contracts, this bias is likely to reveal itself as prices lower than 
efficient and the delivery of goods and services lower in quantity and/or quality (or effectiveness) than 
otherwise would be the case.

This powerful incentive on the part of government policy makers to view “costs” narrowly as budget 
outlays for which constituencies compete, rather than as a broader concept of benefits for constituents 
forgone in the pursuit of budget savings, is exacerbated by the short time horizons of public officials.  
There is no particular reason to believe that government as an institution has incentives to adopt a time 
horizon longer than that relevant for the private sector; indeed, one plausible assumption is that the time 
horizon for many public officials is the next election.  Of course, to say that a given official views the next 
election as the “long run” is different from arguing that government acting collectively would display the 
same behavior; but the profit motive provides incentives for the market to consider the long-run effects 
of current decisions, while no similar constraint operates in the public sector, except perhaps crudely 
through democratic processes.  In addition, such policies as campaign finance restrictions may have had 
the effect of weakening the constraints that the political parties can impose upon officeholders.   
As the parties are long-lived institutions with some incentives to adopt time horizons longer than 
those of particular officeholders, the net effect may have been a tendency to discount the future effects 
of policies more heavily.  In short, the short time horizons of public officials may provide additional 

incentives to discount even more the longer-term effects of 
auction designs yielding prices lower than competitive or 
efficient.  

This study examines the price effects of the current auction 
system used by the U.S. Department of Health and Human 
Services in the Medicare Competitive Bidding Program for 
Durable Medical Equipment.  As discussed below, the current 

system is likely to yield prices artificially low.  Because market incentives to invest in the research and 
development of new and improved equipment and devices are driven by expected future returns to those 
investments, themselves heavily a function of future prices, the auction system is likely to have a direct 
effect upon the evolution of medical technology, with important attendant implications for patient 
wellbeing.

Section II presents a brief overview on auctions and the differing effects of alternative auction designs 
as well as the likely price effects of the current Medicare auction system for durable medical equipment.  
Section III reviews the available data on R&D investment in medical equipment and devices and derives 
some implications of artificially low expected prices for future R&D and the development of new and 
improved equipment and devices.  Some rough implications for future patient wellbeing are derived as 
well.  Section IV offers some conclusions and policy implications.

The auction system is likely to have  
a direct effect upon the evolution  

of medical technology, with 
important attendant implications 

for patient wellbeing.
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II. Auctions: A Brief Overview

Some General Observations   
As noted above, auctions are instruments with which prices can be established for given goods or classes 
of goods, or for contracts to supply given goods, with the goods or contracts thereby allocated among 
competitors.1  Bidding is the competitive mechanism through which such prices, rights, and allocations 
are determined.  The design of a given auction can be structured so as to induce bidders to reveal (or 
hide) their true valuations of the good, to maximize revenues or some other objective, and to prevent 
collusive behavior on the part of bidders.

Auctions are of two basic types–first-price and second-price–with respect to 
which there are four variants in total.  An English auction is the most familiar: 
the auctioneer begins the bidding process by announcing a “reservation price,” 
that is, the minimum bid acceptable.2  As bids are made, the auctioneer invites 
progressively higher bids until no bid exceeding the highest one yet made is 
forthcoming.  The highest bid wins the auction and that bidder pays that price; 
hence the term “first-price” auction.

A Dutch auction is similar, but with an important variant: the auctioneer begins the bidding at a price 
greater than that price any bidder is believed willing to bid.  The auctioneer then lowers the invited 
price until one bidder bids that price.  As the bidder pays that price, Dutch auctions also are first-price 
auctions.

A first-price sealed-bid auction is one in which bidders submit bids in sealed envelopes.  At the end of 
the bidding period, all bids are opened, and the highest bidder wins the contest at the price that he bid.  
Such auctions, particularly if repeated over time for the same group of bidders, facilitate collusion on the 
part of the bidders, as the winning bid can be rotated among bidders over time.

1  More detailed discussions are offered by R. Preston McAfee and John McMillan, “Auctions and Bidding,” Journal of 
Economic Literature, vol. 25 ( June 1987), pp. 699-738,  http://www.cramton.umd.edu/econ415/mcafee-mcmillan-auctions-
and-bidding-jel-1987.pdf; and Paul Milgrom, “Auctions and Bidding: A Primer,” Journal of Economic Perspectives, vol. 3, no. 3 
(Summer 1989), pp. 3-22, http://www2.bren.ucsb.edu/~glibecap/Milgromauction.pdf. 

2  Occasionally bidding begins at some figure even if the reservation price on the part of the owner is higher, and the auctioneer 
attempts to obtain the highest possible price.  At the end of the bidding process, the auctioneer announces whether the 
highest bid has satisfied the reservation price constraint.

The auction design 
may affect actual 

quantities of devices 
and equipment 
delivered in the 

market. 
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A second-price sealed-bid auction is similar to a first-price sealed-bid auction, except that the highest 
bidder pays not the price he bid, but instead the price bid by the second-highest bidder.  This system has 
the effect of inducing bidders to bid their true valuations of the good, rather than engaging in strategic 
behavior designed to win the auction at the lowest possible price. This is because a bidder knows that a 
winning higher bid will not prove disadvantageously expensive merely because other bids are lower.

To illustrate that point, consider a second-price sealed-bid auction of an item for which there are two 
bidders. Bidder A values the item at $100 while bidder B values it at $99, although neither knows the 
other’s valuation.  A is not willing to bid more than $100 because he knows that if he wins the bidding 
he might be forced to pay more than $100 if B bids less than A but more than $100.  A also has an 
incentive to bid his true $100 valuation rather than less because if he does not (suppose that he bids $99) 
then B might bid, say, $99.50 and walk away with the item for $99, even though A values it more highly.  
In short, a second-price sealed-bid auction induces bidders to bid their true valuations of the items under 
consideration.

Under reasonable assumptions about bidder behavior–in particular, the assumption that bidders’ 
valuations are affected by others’ bids–an English auction generally yields prices higher than those 
emerging in a second-price sealed-bid auction, because the bidding process in the former allows updating 
of bidders’ perceptions of the value of the item.3  Dutch and first-price sealed-bid auctions yield identical 
expected prices, lower than those of the first two, essentially because there is no updating and because 
bidders know that they will have to pay their bids if they win.  Since bidders know that the winning 
bid is the one that place the greatest excess value on the item–there is always a range (or statistical 
distribution) of beliefs about that value–bidders have incentives to shift their valuations and bids 
downward so as to avoid this “winner’s curse” of paying too much.4

In the narrower context of auctions of supplier contracts–the current Medicare auction system for 
durable medical equipment, for example–efficient auction design would be aimed at eliciting competitive 
bids for the right to supply the quantity of given goods demanded by the Centers for Medicare and 
Medicaid Services (CMS) or by the beneficiaries of CMS health programs.  Accordingly, the quantities 
demanded are “exogenous,” that is, determined outside the auction system itself; but to the extent that 
the prices emerging from the auction process influence the supply behavior of providers, the auction 
design may affect actual quantities of devices and equipment delivered in the market.  Bidding, on the 
other hand, is shaped crucially by the design of the auction, and the prices that result influence incentives 
to fulfill contractual terms in the short run and to invest in the research and development of medical 
technologies in the long run.  Accordingly, we turn now to a brief discussion of the problems inherent in 
the design of the CMS auction for medical devices and equipment.

3  A higher bid by one bidder is likely to affect others’ perceptions of the value of the item.

4  “Value” in the simple case is the mean of a distribution of beliefs about that value; the winning bid comes from the upper 
tail of the distribution.  Since bidders know that the winning bid is likely to exceed value–in effect, they fear that they may 
actually win the auction–the whole distribution of beliefs about value (that is, bids) shifts downward so that the winner avoids 
the curse.  At a more general level, the respective price effects of alternative auction designs depend upon assumptions about 
risk aversion, the independence of valuations across bidders, and other parameters not of direct interest here.
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The CMS Auction: Observations from the Literature 

The literature on auction designs–and on the CMS auction in particular–makes it clear that the design of 
the CMS auction creates four basic problems, the first two central to the argument here. (A brief summary 
discussion is contained in a letter sent by experts to Rep. Pete Stark, D-CA, in 2010.)5  

First, bids are not treated as binding contractual promises on the part of the bidders; the winner(s) of the 
auction can decide ex post not to sign a supply contract.  This feature in effect allows bidders to acquire 
through the auction an option to enter into a supply contract at a later date; moreover, this option is acquired 
at a zero cost (other than the administrative costs of participating in the auction).  Since the bidder knows 
he will be able to walk away from the contract without penalty, this system encourages price bids below 
competitive levels; alternatively, with a penalty for failure to honor the price bid at auction, bidders would 
have incentives to offer price bids through which they would willingly deliver the good or service at a profit.

Second, the CMS auction system establishes as the contract price the 
unweighted median of the winning bids (the lowest bids offering the 
demanded quantity).6  An efficient pricing structure would offer all 
winning bids the highest price among the winning bids, that is, the 
“market-clearing” price; the CMS system instead offers half the winning 
bidders a contract price lower than their bids.  To the extent that bids 
reflect marginal costs, the median-bid system induces half the bidders 
not to sign supply contracts.  More generally, this system again induces 
low bids, because a low bid increases the likelihood that it will be among 
the winners, and–particularly if there is a large number of bidders–any 
given low bid will have a small or trivial effect on the price (the median bid) actually paid.  

Third, CMS uses a “composite bid” system in which a given supplier’s bid is computed as its average bid over 
several products weighted by the CMS estimate of the quantity demanded.  Since suppliers may have better 
information than CMS about market demands, bids tend to be driven by perceptions of likely scarcities: bids 
will tend to be low on products for which official demand projections are too high, and high on products for 
which official demand projections are too low.  Marginal cost in this system tends to have less importance.  

Fourth, while price bids are clear, the system with which quantities are allocated across winning bidders is 
unclear; the same is true for quality and performance requirements.  This problem of ambiguity means that 

5  “Letter from 167 Concerned Auction Experts on Medicare Competitive Bidding Program,” to The Honorable Pete Stark, 
September 26, 2010, http://www.cramton.umd.edu/papers2010-2014/comments-of-concerned-auction-experts-on-medicare-
bidding.pdf.  The discussion here is largely consistent with that in the letter but excludes two arguments made there that are 
problematic but secondary.  For more detailed analyses, see Brian Merlob, Charles R. Plott, and Yuanzun Zhang, “The CMS 
Auction: Experimental Studies of a Median-Bid Procurement Auction With Non-Binding Bids,” California Institute of 
Technology Social Science Working Paper 1346, April 2011, http://www.hss.caltech.edu/SSPapers/sswp1346.pdf; and Peter 
Cramton, Sean Ellermeyer, and Brett E. Katzman, “Designed to Fail: The Medicare Auction for Durable Medical Equipment,” 
Working Paper, April 3, 2011, http://www.cramton.umd.edu/papers2010-2014/cramton-ellermeyer-katzman-medicare-
auction-designed-to-fail.pdf.  More materials can be found at http://www.cramton.umd.edu/papers/health-care/. 

6  Bids are ranked lowest to highest.

“The program over time may 
degenerate into a ‘race to the 
bottom’ in which suppliers 

become increasingly unreliable, 
product and service quality 

deteriorates, and supply 
shortages become common.”  
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price is the dominant criterion with respect to which competition proceeds (given the problems discussed 
above), a reality that again biases the auction outcomes toward prices and quality lower than otherwise 
would be the case.

In short,  the letter noted above summarizes the problems yielded by the design of the CMS auction by 
arguing that “the program over time may degenerate into a ‘race to the bottom’ in which suppliers become 
increasingly unreliable, product and service quality deteriorates, and supply shortages become common.”7  

For purposes of the analysis presented here, the central parameter of interest is the price effect of the 
auction system: It is expected prices (along with costs) that drive expected returns to investment in research 
and development.  Price suppression in a significant part of the market can be predicted to result in less 
such investment and a reduction in the introduction of new and improved devices and equipment.

We cannot estimate the price effect directly, because we do not have data on competitive prices emerging 
from a hypothetically efficient CMS auction process.  However, experimental analysis reported by Brian 
Merlob, Charles R. Plott, and Yuanzun Zhang shows that the CMS auction design results in prices 
between 33.4 percent and 69.5 percent of the competitive, efficient price.8  That finding will be applied to 
the available data on R&D spending for medical devices and equipment, to which we now turn.

7  “Letter from 167 Concerned Auction Experts,” p. 2.       

8  Merlob, Plott, and Zhang, “The CMS Auction,”  p. 10 and figures 2 and 3.
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III. Research and Development Investment in Medical Devices 
and Equipment

Table 1 presents the available data on private-sector R&D investment in medical devices and equipment, 
derived from data reported by the National Science Foundation.

Table 1
Private-Sector R&D Investment in Medical Devices and Equipment 

(millions of year 2010 dollars) 

Year SIC Classification System NAICS Classification System
1988     5742 n.a.
1989     5610 n.a.
1990     5550 n.a.
1991     5659 n.a.
1992     6229 n.a.
1993     6148  n.a.
1994     6056 n.a.
1995     7440 n.a.
1996     7537 n.a.
1997     7746 n.a.
1998     9297 n.a.
1999      n.a. 15155
2000      n.a. 17295
2001      n.a. 16441
2002      n.a. 17692
2003      n.a. 16704
2004      n.a. 12802
2005      n.a. 14018
2006      n.a. 15473
2007      n.a. 18091

 
 
Source: Various tables at http://www.nsf.gov/statistics/industry; Council of Economic Advisers; and author computations.
Note: Data may include some R&D investment in other than medical devices and equipment.   
n.a.: Not available.
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Data from CMS show that in 2009 total national expenditures on durable medical equipment was 
about $34.9 billion, of which about $10.4 billion, or about 29.9 percent, was paid by federal non-defense 
programs.1  CMS projects that through 2019 federal outlays for durable medical equipment will rise 
from about 32.3 percent in 2011 to about 39.0 percent in 2019.2  If we assume a price effect engendered 
by the current CMS auction system of 33.4 percent (the lowest finding by Merlob, Plott, and Zhang), we 
can compute an implied price effect per year as a function of the projected federal market share.3  Table 2 
presents those projections.

Table 2
Current Auction System: Projected Price Effects for Durable Medical Equipment (percent)

Year Non-Defense Federal Market Share Price Effect

2011 32.3 10.8

2012 33.8 11.3

2013 34.5 11.5

2014 34.9 11.7

2015 35.1 11.7

2016 35.9 12.0

2017 36.9 12.3

2018 38.0 12.7

2019 39.0 13.0

Source: See footnote 2 below; and author computations

Table 3 presents data from the Bureau of Labor Statistics on price inflation for medical care commodities 
and from the Bureau of Economic Analysis on the price deflator for U.S. gross domestic product.

1  “Non-defense” excludes Department of Defense and Department of Veterans Affairs.  See data at Centers for Medicare and 
Medicaid Services, http://www.cms.gov/nationalhealthexpenddata/downloads/tables.pdf, Table 11.

2  Source: CMS, http://www.cms.gov/NationalHealthExpendData/03_NationalHealthAccountsProjected.
asp#TopOfPage, and data adjustments by the author to make the projections consistent with the CMS data for 2009.

3  These projected price effects are highly conservative because they assume away the likely effect of federal prices on non-
federal prices.
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Table 3
Real Price Growth for Medical Care Commodities (percent)

Year Medical Care 
Commodities (nominal)

GDP Price Deflator 
(2010=1.0)

Medical Care (real) 
Commodities 

2000  3.2 0.801  1.0

2001 4.0  0.819  1.7

2002 3.6 0.832 2.0

2003 2.5 0.850  0.4

2004  2.5 0.874 -0.3 

2005 2.5 0.904  -0.8

2006  3.6 0.933 0.3

2007  1.4 0.961 -1.5

2008 2.1  0.982 -0.1

2009  3.1   0.991  2.2

2010 3.1 1.000 2.2

Source: Bureau of Labor Statistics at http://www.bls.gov/cpi/data.htm; Council of Economic Advisers; and author computations.

Before turning to the analysis of investment effects, let us review some simple economics of investment.  
Any investment is “efficient” (that is, expected to be profitable) as long as the anticipated future rate 
of return (or stream of profits) from the investment, adjusted for risk and other factors, is equal to or 
greater than the market rate of interest.  This should be intuitively obvious: if the rate of return from 
an investment is expected to fall below the “cost of money,” the investment should not be made.  That 
future rate of return is determined in substantial part by the net price that the future products are likely 
to command; accordingly, the price effect of the CMS auction system can be predicted to affect R&D 
investment in medical technologies.  The downward pressure on prices will reduce investment, even if 
the lower rate of return remains at or above the market rate of interest.  But if the price effect is sufficient 
to reduce the future rate of return below the market rate of interest, investment will fall to zero, because 
no part of the investment remains “efficient.”    

This case of zero investment may seem extreme, but it is highly plausible under a broad set of conditions.  
Consider a market in which research and development investments in medical technologies earn 
competitive returns (as contrasted with above-competitive returns); this outcome can obtain for two 
reasons.  First, medical devices and equipment can be direct and indirect competitors; when finally 
approved for sale, their prices may yield only competitive rates of return.  Second, equipment producers 
invest in a portfolio of potential new products and drugs; it is efficient (profitable) for such investments 
to be made until the last invested dollar is expected to yield only the market rate of return.4  But in any 
given year not all such investments in fact will yield returns greater than or equal to the market rate of 
interest; some will prove to be losers.  Some years will be relatively profitable in terms of research and 
development success and the market prices received for technologies, while other years will be afflicted 
with relatively heavy losses; investment outcomes over time are subject to random influences, so that the 

4  The interest rate in this context is the market rate for the relevant risk class of investments.
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statistical distribution of returns over time has an average equal to the market rate of interest adjusted for 
perceived risk.5

But the implicit “tax” imposed by the auction system is not random; it is the devices and equipment that 
finally are approved for sale that would be subjected to the tax.  And so the auction system creates a bias 
in the returns earned by producers: upside potential for the investments yielding approved technologies 
would be reduced, while downside potential for losing investments would remain unaffected.  This means 
that average returns must decline.  If the marginal expected return in the absence of the current auction 
system is at the market rate of interest, the introduction of a downward price bias must yield a reduction 
in investment, and perhaps zero (or near zero) investment.6  The only way for a producer to avoid this 

outcome is to reduce or eliminate investment in new technologies 
either riskier or prospectively less profitable, a market adjustment with 
highly adverse implications.7  The upshot of this adjustment process 
is a market with less research and development investment–and fewer 
new technologies–than otherwise would be the case.  

From the data available from the NSF, CMS, and other federal 
agencies, some of which is presented in tables 1 through 3, we can 
apply a simple regression model to compute a rough elasticity of 

R&D investment in medical devices and equipment as a function of real prices.8  Table 4 presents 
these findings using data for the period 1989 through 2007 (before the CMS auction system was 
implemented).  The dependent variable is the annual percent change in real research and development 
investment.  The explanatory variables are the percent change in the real price index for medical care 
commodities, the percent change in aggregate spending on durable medical equipment, the percent 
change in the federal share of that aggregate spending, and a qualitative (dummy) variable for the years 
in which the NSF data were reported on the North American Industry Classification System (NAICS) 
rather than the older Standard Industrial Classification (SIC) system.  Because one would expect R&D 
investment to be zero if the other variables were zero, the constant term is excluded. 

5  If this were not the case–if the average expected return systematically were higher than the market rate of interest–new 
producers would enter the market, increasing competition and thus driving down future expected prices and the expected 
returns to investment.

6  In the extreme case, the upper end of the statistical distribution of expected returns simply would be cut off (truncated).

7  That is, producers can restore (imperfectly) the mean expected return at the market rate of interest by truncating the lower 
end of the statistical distribution.

8  Author computations.  The simple computation is the percent change in investment divided by the percent change in price, 
plus a constant term.  This is rough, as investment behavior is driven by expected returns, which should be a function of 
expected future prices rather than current prices.  We assume that current price growth is an unbiased estimator of future 
price growth.  Moreover, expected returns are driven by other variables as well: the age distribution of the population, the 
emergence of competitive and complementary technologies, etc.  From the viewpoint of any given firm, R&D investment is 
the decision (dependent) variable, and such other variables as price, population characteristics, and the like are exogenous.

 The upshot of this adjustment 
process is a market with less 
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Table 4
Econometric Findings for R&D Investment: 

estimated elasticities (t-statistics)

Explanatory 
Variables

-estimated equations-

(1)  (2)  (3)

Price index 1.69 1.21 1.61

(2.43)  (2.26) (2.18)

Aggregate Spending                0.37 0.73 0.18

                                               (2.44) (1.64) (1.35)

Federal Share                         -0.06 -0.33

(1.70)           (1.23)

NAICS dummy                       9.97 8.60

                                               (0.62) (1.40)

R2 .582 .506 .491

Source: Author computations.

This model is simple and the data, while the best available, are a bit crude.  Nonetheless, the central 
finding–that the elasticity of R&D investment in medical devices and equipment with respect to prices 
is roughly 1.0 to 1.5–is wholly reasonable.9  Consider a firm making investments in long-lived capital.  
In the simplest case, the firm makes a one-time investment, and then earns a stream of returns.  Since it 
is efficient to make such investments until the marginal dollar earns the market rate of interest, the firm 
has incentives to invest until the stream of returns from the marginal dollar (the last dollar of investment) 
has a present value of a dollar.  In the simplest case, demand is inelastic–perhaps because third parties 
are paying for the equipment and devices–so that a given percent decline in the price yields a decline in 
the stream of revenues, and thus in the present value of that stream.10   Operating costs complicate this 
story, but our finding of an elasticity of investment with respect to prices approximately equal to 1 is 
reasonable.

From table 2, we see a price effect of about 11 percent in the 2011-2012 period, rising to 13 percent in 
2019.  Our findings suggest that the current CMS auction system will result in a decline of around 12 to 
15 percent in R&D investment, an estimate that is conservative.

9  This means that a 10 percent reduction in prices would induce a decline in R&D investment of about 10 percent to 15 
percent.  Substitution of lagged values for the price index and aggregate spending changes the findings only slightly.

10  Were demand elastic, a decline in price would result in an increase in consumer spending, that is, revenues.



20

We can construct a rough estimate of that effect in dollar terms.  From table 1, the annual average 
compound growth rate in R&D investment for 1999 through 2007 was about 2.24 percent.  Table 5 
presents the imputed R&D projections through 2020, under the assumption that the investment effects 
are equal to the price effects shown in table 2.

Table 5
R&D Effects of CMS Auction System 

(millions of year 2010 dollars)

Year
Without Current 

CMS Auction
With Current CMS 

Auction Difference

2007 18091 18091 n.a.

2008 18496  18496 n.a.

2009   18910    18910   n.a.

2010  19333    19333   n.a.

2011  19766   17631    2135

2012  20208   17924  2284

2013  20661  18285  2376

2014   21123 18652   2471

2015   21596    19069  2527

2016 22079    19430  2649

2017  22573 19780 2793

2018 23079   20148   2931

2019 23595 20528   3067

2020  24123  20987  3136

Source: Table 2, author computations.
Note: Assumed R&D effect for 2020 equals percentage effect for 2019.
n.a.: Not applicable.

The aggregate projected adverse investment effect is about $2.1 billion in 2011, rising to about $3.1 
billion in 2020.  Investment growth between 2010 and 2020 falls from 2.24 percent annually (the growth 
rate for 1999 through 2007) to 0.8 percent annually.
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Frank R. Lichtenberg has estimated that pharmaceutical R&D investments of, very roughly, about 
2,000 (in 2010 dollars) yield an increase of an expected life-year.11  There does not appear to be a similar 
analysis examining the impact of R&D investment in medical devices and equipment; but since the 
value of such investment is derived from the perceived value of increased longevity and health, and since 
markets (in the simple case) have incentives to equate the marginal returns to alternative investments, it 
is reasonable to use the Lichtenberg findings to derive rough estimates here.  If we assume from table 5 
that the CMS auction system reduces investment by (very conservatively) $1 billion per year, the loss in 
expected life years would be about 500,000 annually.  (Note that this adverse effect would not be spread 
uniformly across the population.)  If we assume $100,000 to be the value of an expected life-year, the 
economic cost of the CMS auction system is about $50 billion per year.12  That figure is substantially 
greater than the entire U.S. market for medical devices and equipment.13

11 Frank R. Lichtenberg, “Sources of U.S. Longevity Increase, 1960-2001,” Quarterly Review of Economics and Finance, vol. 44, 
no. 3 ( July 2004), pp. 369-389.  A somewhat different analysis is presented by Kevin M. Murphy and Robert H. Topel, “The 
Economic Value of Medical Research,” in Kevin M. Murphy and Robert H. Topel, eds., Measuring the Gains from Medical 
Research: An Economic Approach (Chicago: University of Chicago Press, 2003), pp. 41-73.

12 Murphy and Topel estimate the value of a life-year at $160,000.

13  See CMS data, http://www.cms.gov/nationalhealthexpenddata/downloads/tables.pdf,Table 11.
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IV. Conclusions

It is clear from the technical literature that the CMS auction design for medical devices and equipment 
is seriously flawed, in ways that can be predicted to yield prices substantially lower than those that would 
be observed in a competitive market.  Those prices are inefficient, as they do not provide signals or 
incentives to produce goods and services optimal in number, quality, or characteristics.  

The experimental literature on the CMS auction design is unambiguous: it yields prices too low.  This 
outcome results from the design features: bids are not treated as binding commitments, the contract 
price is the median among the winning bids rather than the bid reflecting marginal cost, the composite 
bid system of averaging over heterogeneous products skews bids in ways driven by perceived errors in 
demand projections, and the allocation of market shares is opaque.  These problems yield prices about 
one-third to two-thirds below the competitive price.  

Because incentives to invest in the research and development of 
new medical technologies are driven by perceived returns, this 
downward bias in auction prices is virtually certain to reduce 
such    investment, with respect to which the system in effect 
acts as an implicit tax.  The finding here is that such investment 
would be reduced by about 12 percent to 15 percent annually, 
or about $2.1 billion to $3.1 billion annually during 2011 through 2020.  Annual investment growth 
would fall from about 2.24 percent to about 0.8 percent.  By analogy with the estimates available in the 
literature for pharmaceutical investment, this investment loss would cause, conservatively, a loss of about 
500,000 expected life-years each year, the economic cost of which would be about $50 billion per year, 
a figure substantially greater than the entire U.S. market for medical devices and equipment.  The sheer 
magnitude of this adverse economic effect suggests strongly that reform of the CMS auction process 
should be a very high priority for policy makers. 

Reform of the CMS auction process 
should be a very high priority  

for policy makers.



24



25

About the Author

Benjamin Zycher, a PRI senior fellow, has also served as a senior economist at the RAND Corporation, an 
adjunct professor of economics at the University of California, Los Angeles, an adjunct scholar at the Cato 
Institute, a senior fellow at the Manhattan Institute, and vice president for research at the Milken Institute. During 
the first two years of the Reagan administration, Dr. Zycher served as a senior staff economist on the president’s 
Council of Economic Advisers. 

Dr. Zycher’s previous work for PRI includes “Entrepreneurs’ Coverage”: An Alternative Health Policy Reform, 

Pharmaceuticals and Price Control,  and Attorneys General versus the EPA, the latter two co-authored with PRI 
President Sally Pipes. Dr. Zycher has also conducted considerable research on energy, the environment, and the 
effects of government regulation, taxation, spending, and debt. He is the author, with Charles Wolf Jr. et al., of 
Fault Lines in China’s Economic Terrain and, with Tad Daley, of Military Dimensions of Communist Systems. His 
many publications include the “Defense Economics” and “OPEC” entries in The Concise Encyclopedia of Economics 
(2008), and “Comparing Public and Private Health Insurance: Would a Single-Payer System Save Enough to 
Cover the Uninsured?” and “The Human Cost of Federal Price Negotiations: The Medicare Drug Benefit and 
Pharmaceutical Innovation,” both for the Manhattan Institute. He also co-authored “The Truth about Drug 
Innovation: Thirty-Five Summary Case Histories on Private Sector Contributions to Pharmaceutical Science” 
( June 2008) and was sole author of “HSA Health-Insurance Plans after Four Years: What Have We Learned?” 
(February 2009), both Manhattan Institute Medical Progress Reports.

Dr. Zycher’s articles have appeared in Investor’s Business Daily, Reason, The Hill, and the Wall Street Journal, 
Washington Times, Los Angeles Times, Orange County Register, San Diego Union-Tribune, and many other 
publications. He serves on the advisory board of the quarterly journal Regulation, in which his work has also 
appeared, and on the advisory council of Consumer Alert. 

Benjamin Zycher holds a Ph.D. in economics from the University of California, Los Angeles, where he also earned 
his bachelor’s degree in political science. He also holds a master of public policy degree from the University of 
California, Berkeley.



26

Statement of Research Quality

The Pacific Research Institute is committed to accurate research and, to that end, submits all new 
PRI studies for review by a minimum of two researchers with expertise in the subject area, including 
a minimum of one external expert. To adjudicate any unresolved difference, deemed reasonable and 
substantive, between an author(s) and a reviewer,
PRI maintains a Research Review Board (RRB). The RRB has final and determinative authority, and 
includes the following scholars:

Professor Robert Barro, Harvard University
Professor William Boyes, Arizona State University
Professor Steve Globerman, Western Washington University
Professor Jay Greene, University of Arkansas
Professor James Gwartney, Florida State University
Professor Eric A. Hanushek, Stanford University
Professor David Henderson, Naval Postgraduate School (Monterey)
Dr. W. Lee Hoskins, former president, Federal Reserve Bank of Cleveland (retired)
Professor Ronald W. Jones, University of Rochester
Professor Lynne Kiesling, Northwestern University
Professor Edward Lopez, San Jose State University
Professor Ross McKitrick, University of Guelph (Canada)
Professor Sandra Peart (Dean), University of Richmond
Professor David Schmidtz, University of Arizona
Professor Paul Zak, Claremont Graduate University

As part of its commitment, the Institute guarantees that all original factual data are true and correct to 
the best of our knowledge and that information attributed to other sources is accurately represented. 
If the veracity of any material fact or reference to an independent source is questioned and brought 
to the Institute’s attention with supporting evidence, the Institute will respond in writing. If an error 
exists, it will be noted on the Institute website and in all subsequent distribution of the publication, 
which constitutes the complete and final remedy under this guarantee.



27

About PRI

The Pacific Research Institute (PRI) champions freedom, opportunity, and personal responsibility by advancing 
free-market policy solutions. It provides practical solutions for the policy issues that impact the daily lives of all 
Americans, and demonstrates why the free market is more effective than the government at providing the impor-
tant results we all seek: good schools, quality health care, a clean environment, and a robust economy.

Founded in 1979 and based in San Francisco, PRI is a non-profit, non-partisan organization supported by pri-
vate contributions. Its activities include publications, public events, media commentary, community leadership, 
legislative testimony, and academic outreach.

Education Studies
PRI works to restore to all parents the basic right to choose the best educational opportunities for their children. 
Through research and grassroots outreach, PRI promotes parental choice in education, high academic standards, 
teacher quality, charter schools, and school-finance reform.

Business and Economic Studies
PRI shows how the entrepreneurial spirit—the engine of economic growth and opportunity—is stifled by oner-
ous taxes, regulations, and lawsuits. It advances policy reforms that promote a robust economy, consumer choice, 
and innovation.

Health care Studies
PRI demonstrates why a single-payer Canadian model would be detrimental to the health care of all Americans. 
It proposes market-based reforms that would improve affordability, access, quality, and consumer choice.

Environmental Studies
PRI reveals the dramatic and long-term trend toward a cleaner, healthier environment. It also examines and pro-
motes the essential ingredients for abundant resources and environmental quality: property rights, markets, local 
action, and private initiative.




