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Memorand..m

To: mcm.xumm.mmmmw.-dmcnn

From: Sicphen | K. Waltens, Pb.D,
Professor of Economics, Loyola Collc ¢ in Maryland

Date: January 4, 1994

Re: Rmnmdmomm;hmm\dhufwﬂw
Educational Insttutions

Since our initial meeting of Dec. 12, 1995, 1 bave (w) carefully reviewed selectad
mmnmmmmpﬁmfwnmﬂ!d\mdaﬂwum.mmdumw
peducnmcondu«awlmhn;.md(c)mmaummmyuwnmimd

*positve externalities” and "public goods.”

Ba.wdonmiunaavo:mdonmmnwcbmm,xm«mmmm
observations,

(1) The Commission's proposal to reinsialy the atnual fee exemption for nonprofit
aducational lastitvions is, from the sandpoint of economic anlyss, fundamentally sound.

(2) The Commission's sated rationale for his exsmption—the existence of "external
benefits® requlting from uic of university researsh rractory-l3, bowever, sonewbat vagus, and
needs 1o be specified in greater detall.

(3) What has been missing, thus far, in the discussion of ;easons wny an exemption might
be socially desirable is an understanding of the cancep: of the *public goods” which research and
educational faciliies provide. Markel provision of (ese pecullar but important goods is
prodlematic in some cases, and Ut 13 for this reason that unique coasideration 13 due educational
institutions.

In this memorandum, 1 will discuss each of thess polnts ln more depth and provide
references 1o literature Where interesied readers may find more detadled informadion, 1 hope I
am ax foo long-winded, bmmyhmlmyrov%«youwmummuouwmﬂndwmm
drafting a final rule.

The *Extecnal Benafs of Bducation and Rescasl

Those who invest in education derive tangibie private benefits: by sequiring knowledge
ot taiming, they make themselves more valusble 10 employers, and cxpture this value in the
form of higher wages. In fact, this knowledge-dased earmings premiwn has beco growing laely:
in the mid-"70s, the median income of college graduates excesded that of high school graduates
oy about 35%, while by the late "80s this premium exceeded 70% !

'‘Sex: maLomwaunmm.Wthmhvuud
Education: Market Forces at Work," Ecoaomic Commeniary, Federnl Reserve Bank of
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Waliars Memo: Fducarional Bxempiion

It is widely—though by no meaos universally—hald in the economice literature, however,
that lnvesting in education also ylelds cerain “social” or “external® benefits’ These are
meﬂuwmmwcwnmwwmwﬁawmmm.wm
ﬂawwnciuyuwpwnwmm.&ou'md’bmmdmuﬂuh
educanion). '

For exampls, education & all levels 1s thoughi 1o strengthen the wocial fabric by fostering
notions of mutual respect and cooperation among individuals, aad to persuade citizens to observe
cerain practicas necessary o preserve public health and safety. Iavestmeat in higher education
is thought to involve one particularly important exiemal benefis: the gencrution of new ideas,
or technological advance. In this view, education is an input to research and development; n
exiernality arises because lnventors sometimes will Lz unable W capture e benefits of their
intovative activity. In particular, some intellecnal oChievements (e.§., mahematical theorems,
which are an rmpomant toput into engineering) cansot be pateated or otherwise proteciad from
"copycas’; these imitators could then sppropriate some ar all of the benefils flowing from the
inventions.

Commenis on the NRC's proposed exemprion contained ample and stisfaciory svidence
that mneles: faciliies and materials are an imporant element in educal aal programs thal
grocrale such extemal benefits. Just about all the commenting institutions documented that they
not oaly tain significant numboers of earolled swdenw lo the proper handling of nuclear
materials; many also offer seminary, study tours, and other informational programs aimed u
introducing & wider public to the principles of ouciear safety. Mare important, all the
commeaters sreased that the tralning these facilitics make possible (s indeed a crucial input to
the production of new technologias in a variety of fields, from archasclogy to medicine w

phynics.

The problem here (which economists tend to refer 1o a9 "the externality problem®) is this:
Since consumers tead 10 weigh only the privare cosis and denefits of purchasing mare education,
and fail 1o congider the exiernal benefits, they will tend to under-onsume this good. Eg.,
Sunpose 1 could buy one more year of education &t a cost of $10,000. Suppose further that this
would mise my Lifetime earnings stream by $9,900 and geperate exiernal benefis of $1,000 (in
the form of extra public health ar safesy enjoyed by others), for total social benefits of $10,900.
Qn nat, sciety would be $900 better off if I bought the extra year of education, but T would be
$100 poorez, and will decline to tuy. This provides 4 rationa’e for public subsidies aimad

Cleveland, August 15, 1992,

YRor & eritical survey on (his point, ses: Jack High, "Stae Educaticn: Have Economists
Made & Case?” Caio Jownal, v. §, 2. 1 (Spring/Summer 1985), pp. 305-23; more generally,
see Burlon Weishrod, Exemnal BengfUs of Pwblic Educarion, Princstan: Princeion Ualversty
Press (1964).
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Wolters Memo: EBducwional Exempiion

increasing the amourt of education which will be pioduced and coosumad, 1n this exampls, &
Wamhnuptotﬂwwmm(u;bil.@)mun-hmmvmtudw
worthwhile both personally and soctally.

There is, frankly, nm»%mmmmmmdmnwuywmu
education. Discussion of 1y ~arer tends 1o be superficial; most treatments timply poiat out
that public subsidy of educs”ion 18 ended 10 Increase apply.! Mo one, to my knowledge, has
precisely quantified the eatent which individuals seting without subuidy in ordinary tmariets
will under-produce and -onaume suocadion, sspecially highst education,® Several researchers,
however, have presented convinging evidence thal countries which {n sest more in education (or,
in the jargon, invest more In "humas capital formation®) enjoy significantly higher rates of
economic growth.’

Of course, it 15 possible to argue that quantification of the externality problem in
education 13 unimporiant; the problem sppears w be ko widely scknowledged that subsidies for
education, including higher education, are the rule rather than the eaception, For example, the
comments on the NRC's proposed rules Ingluded information that (in-state) students at the
University of Virginia pay anly one-half the true cost of their education; at Comell, gudents
pay & mere 29% of this cost. What is mare, &aff and equipment costs usually are far higher
in, sy, nuclear engineenng programy than ia Englib literature; if tuitions are uniform w.ross
programs, thea, the nuclear engineering student receives & far gresier subsidy than the English
lit srudent. Bul the existence of such subsidies makes the sbsence of quantification more, st
less, troubling. Nt cectainly seems reasonable o ask: Is not the present level of subaldy
adequate to overcome the problem of under-conswnption? Are additiony) subsidies from the

NRC truly necessary for this purpose?

Y5ee the volume by Weishrod, cited earlier, and also: Elchanan Cohn, The Economics of
Educanion, Cambridge: Ballinger (1979); Walter Garms, & al., The Economics and Polirics
of Public Educarion, Englewood CLiffs, NJ: Prentice-Hall (1978).

‘And some researchers argue that the extemality problem is not quantitatively significant in
education: see, ¢.§., Jack High and Jerome Elllg, “The Privais Supply of Education: Some
Historical Evidence,* in Tyler Cowen, od., The Theory of Market Fallure, Fairfag, VA: George
Mason University Pross (1988).

iSee. Costas Azarisdis and Allen Drazen, *Threshold Externaliies in Economic
Development,” Quarterty Journal of Economics, v. 105, no. 2 (May 1990), pp. 501-236; Robert
1. Barro, *Economic Growth ln a Crows Section of Countries,” Quarterty Journal of Economics,
v. 106, 00. 2 (May 1991), pp. 407-43; Robert B. Luas, Jr., *On the Mechanics of Economic
Devalopment,* Journal of Monerary Economics, v. 22, wo. 1 Quly 1988), pp. 342; Paul M.
Romer, *Increasing Returns and Long Run Growth, * Jowrnal ¢f Poliiical Economy, v. 4, no.
§ (Ociober 1986), pp. 1002-37.
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Mhmtlwﬂdmﬂr&ﬂmhmhm.hmapoﬂhhwm
these questions with assurance. We suspect that a generic exemption will get us closer to the
*opdmum”® gumber of, -y.nmwmﬂm.mwan'tmu In my vire,

s

fee exemption; if we are 1o be reasonably sure that such an sxemption would eahance welfare,
we need "something maore.” I believe we nesd to consider the role of such an exemption in
assuring the production of adequale amounts af new knowledge, which is 3n example of 8 "pure
public good.”

New Kaowledgs as & Public Good
&ommhuuumpmﬂ'wbu:(wd'w&mMammatmdem
ies: nondepletability and nonexcludability. (Sadly, this phrase was not chosen wisely:

Aropestes
there are lots of goods that samehow iovalve the word “public,” ¢.8., public phones, that are
not public goods.) d

A good ls nondepletable’ when my consumption of it lesves no leas of it avallable for
you 1o consume. Mot goods, tharefore, are not *public” (we refar o them as "private goods®).
Whea, for example, 1 pour myself & cup of coffee from the office pot, there is less coffes
available for you. But when I turn on my radio to *All Thiags Considered” as 1 drive home,
that does not reduce the amount of that program available to you; the radio signal is & public
good. When a good is nondepletadle, It is generally undeairable to exclude anyone from
consuming it—even if this were technologically feasible.” The reason is simple: Given iu
nondepietability, letting one more consumer enjoy & public good imvolves no pdded coxt W
wciety; if she values the good at all, then allowing her 10 consume it will yleld a social benaflt
in excems of cost, L.e., will make society better off,

Economisss have long held that it will be difficult ar impossible for free, unfettered
mutmwpmducegoodspomsiuteupmpuﬂu—or,u&mnpmmm

sSometimes the phrase "nonrival in consumpkion® is used to describe this characteristic. lo
addinon, you will sometimes see public goods referred 1o a3 *social goods” or “collective
goods.”

"Most early writers on the subject lended W say that it was difficult or Impossible to exclude
individuals who hadn't paid for 2 public good from consuming it. Afwr several authors pointed

out that excludability problems could be solved in many cases, the discussion tended to focus
on the ide thal such exclusion was undesinble rather than imprastical.

*
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distribute them to All comers & & prics equal 1 zero, &8 Is desinble.' There are sovani
problems, Firs and most odvious is the fact that private producers will be unabie to recoup the
initial costs of creating the public good if they give it sway; but if they charge & positive price,
nomcommmwhavummmmumdmmdmmpmma.&.m)
will be demied it mebuy.uﬁnbcvmhwmmdmnmgcpomddm'
true demand for 4 public good: Consumers, aware that it may be lafcasible or undesirable 0
exclude those who have not contributed to the creation of the good from enjoying it gt it has
rmpmw,mymmwrpnfmmmpoewmlmmmmmm
can free ride on the payments of those who ante up for the good's production, The result will
be an inadequate private supply of public goods.

Many researchers mdowmmumuplummmmmwyhhwu
sxamples of privalely supplied public goods; other authars bave suggesied pricing stralegies in
which privale sellers might make the optimum amount of a public good available
Nev rriheless, there seems to be 4 reasonably hrosd agreement in the economics profession thal
oriva‘e provision of public goods is problematic. There is simply no assurance that the requisite
condiling (e.3., perfect information, zero costs of transacting or enforcing agreements) exist
for opamas povate production of public goods. Thus, thers is & genenal consensus that public
subsidies are oMen~though not always--necessary and desirable for the production of such goods.

This consersus Is especially strong with respect 10 public financing of one particularly
imporant public good--pure research aimed mt creating new knowledge. Tt ls obvious that a
great deal of research (1.e., propristary ressarch) goca on—and will continue to go on—-without
governmental sudbtidy. In areas where intellectual property rights are secure (¢.g., becausc of
ralents), the creation of new knowledge ofien pays handsomely, and privale entrepreneurs rugh
© supnly this good. But often it is sither imposible 10 secure intellectual propesty—as in the
sase of the aforementioned mathematical theorems—or undesirable to do .

As an example of the lacer, consider & research project (described Ly the comment
whminted by the University of Michigan) underway at Wayns State University. There
rescarchers (under the supervision of Dr, J.M. Saxe) arc using neutroa activation analysis ® try

"The classic references bere are: Paul A. Samuelson, *The Pure Theory of Public
Expenditure,* Review of Economics and Siarigties, v. 36 (November 1954), pp. 387-89; Francs
M. Bator, “The Asatomy of Market Failure,* Quarterly Journa! of Evonomics, V. T2 (August
1958), pp. 351-79.

"The clussic refereaces here are: Ronald H. Coase, *The Lighthouse in Economics,”
Joumnal of Law & Economics, v. 17 (Ociobes 1974), pp. 337-76; Harold Demieta, “The Privais
Production of Public Goods,* Jowrnal of Law & Economics, v. 13 (Ostober 19°70), pp. 293-306.
For 4 review of other papers oa these topics, see Cowan, The Theory of Market Fallure (clted
earlier in note 4), pp. 1-26.
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urMMme«wmﬂywmamududu following sheck,
mmmuumanmmumuymmmm.mmmhw
nooexcludable. Once the most effective resuscitation method is determined (assuming the project
mumwmﬁny).mmwwaﬂuﬂmmnmwwam
powential users; nwoanmwwcummmwwm
be inefficient. m«mtuacmmmut)mmmmmum
kmwladn.mdmmumiwnomnlmmm. There is no reason © withhold
the mowiedge from anyone.

The comments on (e NRC's proposed rule conisin copious aimilas examples of how
auclwhdlsunmdumumbemmduwmnmmuﬁno{mwwcgm.
hmcmluwubmmyotw«.mwwmwywn
cancer treatment to art history. In a1l cases, the cominentess stressed that their research facilities
are wsed 1o Suppon non-proprietary research; i.8., Uy are not brying o do whal entreprepeurs
might 6o, but instead are rushing in where eatrepreneurs fear 1o tread, conducting research in
muwwemepmmmmxwmmmmudifﬁantwpunmwmmmmcfm
research would (perhaps because of property rights prodleins) be difficult 1o recoup. Further,
r.bcrua.rchsuppomdmmnnyudmﬂbuwdmpmiﬂyummmwwmm
of public goods, l.e., it I3 "given away® in the form of artcles in scholarly joumals,
presentations at professional meetings, and a3 Jectures 1o enrolled undergraduate and graduale
students.

This activity, iy seems W me, Suggests strongly that @ generic stamption for educational
institutions will enhance welfare. But, nsturally, some questions remain:

1. The pidlic good ratlonale looks an awfl loi ke the *external beneflis” rarionale.
What's the difference? ‘“here's not always a clear difference, sven to sconomists.” 1 would
focus on the ponexcludability chamecteristic of public goods, and polnt out that while privats
goods which genecate extersal beneflls may be under-produced and -consumed, public goods
may oot be produced at all=absent some subsidy or other arrangement Lo ensure (hai costs are

recouped.

2 As already noted, educarional insriruions already receive significant subsidies. Why
must the NRC add s own? mkeymumdsfﬂculryofmnn!ywdn;mw.u

0And selling this knowledge would not be feasidle: the first person 1o duy the anawer ©
the question ofwmi:hmemdeMwmpmﬂaWMwom.
destroying any anamp W excluds non-payers.

'For a monograph partly devoted 10 untangling the differences, ste J. Ronnie Davis and Joe
R. Hulett, An Anabnis of Merker Fallure: Bxernalizies, Public Goods, and Mixed Goods,

Galsesville, FL: Univ, of Florida Press (1977).
#
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value, mmqummmummumwmm«;
mauum«mmwup.mmmymmwwouwmm«mm
done. Mm.wcmmmmmmﬁmmwmmmum
anmvlldy.Lo.,bmhmmtﬂwaﬁmmwdwwuwum
of cost are funded, lutmhummmummlmﬁnwmmnﬁ-m.
spdnany.uummumumummwmmminmmmdm
and experrse more favorably than proposals In areas that are relatively “foreign® to them. In
m.ifmcmcmemumm.mmhwmmmmvm
step forward and il the resulting researsh-funding void i a neutral manner; research requiring
nuclear materials or facilities is Likely to suffer § relazve decline.

3. Do all educational Instinaions produce public goods of the kind described? Whai
criseria should be wsed for exemption? Not all educational institutions actually produce pure
public goods, but all 17y o do s0. 1o this day and age, even the humblest liberal arts coliege
requires its faculty to perform some sort of resedsch, Given the unpredictable nature of the
enterprise, not all succeed, But sometimes we nead 1o cast our net widely If we are o caich
fish, Accordingly, 1 would grant an exemption 1o all educational lastitutions who claim that
some noatrivial fracton of their nucles: facilities or materials are used for NON-DIORCCIALY
research, (Clearly, the public good rativnale al i suggests that insticutions that are nos primarily
educational, e.g., research entities like the Macine Biological Laboratory in Woods Hole, MA,
might qualify for exemption.) The key criterion for dstermining whether rescarch qualifies as
non-proprieary {3 whether findings wre disseminated widely and at a zero price, e.g., &
professional meetings, in scholarly joumals, or in other public presentation.

Concluding Remasia

lhopcyouwmmm!ongomwumm;lﬂnﬁr\m. 1 would make one
final point: Expanding the discussion of the external benefits provided by the activities of
educational instimutions to include their production of public goods not only makes it cleares why
an ducational exemption is desirable, but makes it easiez 10 distinguish worthy from unwarthy
appeals for exemption, Consider, for sxampls, the Petition for Rulemaking submitted by the
American College of Nuclear Physicians (ACNF). Throughout this petition, ACNP refens
the *unique contributions to society” and *unique social benefis® geneqated by its membery;
at ooe point, ACNPuxwmmcmmnlinmbm'mnlmtmnmnywcﬂhy
purpose &s is secved by the non-profit edvcational instinutions.”

Such rhetoric points up the risks of vague, unfocused stazements about "external benefls”
43 e sole rationale for a fee exemption, Since such benefits are often unquantifiable, it is easy
for groups to claim they genermiz such beaefits—and, sometimed, imposaible w prove that they
goa't. But it is generally quite clear when someone is producing 8 public good requiring
whsidy, Quite simply, ACNP members are not: they use radicactive materials for dikgnostic
and therapeutic purposes, Lo, they produce privare goods. The optimal production of such

1

PO8
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§oods genenlly does not require subddy, and the ACNP members should not qualify for & fee
exerpuon.
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