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Policymakers face the challenge of creating the right incentives to convince manufacturers and

users of antibiotics to consider the societal costs, as well as the benefits, of using these power-

ful dru g s .

M o d e rn med ici ne depends on the availab il ity of af f o rdable and effective anti b iotics. Ho we v e r,

wi d es p read re l ian ce on anti b iotics has spurred an alarming rise in resistant strains of ba cte ria ,

co m pl icating the treat me nt of infectio us diseases. Many blame the situ ation on docto rs, pati e nts ,

and liv esto ck farme rs who overuse, and so meti mes even mis use anti b iotics. These fa cto rs ha v e

l ed to increasing anti b iotic con ce ntration in the natural envi ron me nt, wh ich in turn has fa cil itated

the developme nt of resistan ce in both disease- and non - d isease ca using ba cte rial organ isms. The

challenge for pol icymak e rs is to create the ri ght ince ntiv es for th ose who man u fa cture and use an-

ti b iotics to con sider the s o cietal costs, as well as the be nefits, of using these powe r ful dru gs .

From a human health pe rs pective, increasing ba cte rial resistan ce and, con se q u e nt ly, our in-

ab il ity to re ly on the availab il ity of an arse n al of effective anti b iotics pla ces enorm o us costs on

so ciety in the form of increased hos p ital izations, higher mortal ity rates, and the div e rsion of re-

so urces from other med ical needs to the developme nt of new and more powe r ful anti b iotics. Al-

th o u gh the ma gn itude of costs that anti b iotic resistan ce imposes worl dwide is not known, esti-

mates of the so cietal costs of resistan ce in the Un ited States range from $350 mil l ion to $35 bil l ion .

If anti b iotics are to be used judicio usly, it may be necessary to create a system that forces use rs

to reco gn ize the econ o m ic value of prese rving the effectiv e ness of the dru gs. In the language of

econ o m ists, anti b iotic resistan ce is a ne gative “exte rn al ity” asso ciated with anti b iotic use, much

as po l l u tion is an undesi rable exte rn al ity asso ciated with the gene ration of power at a the rmal

p o wer plant. The exte rn al ities asso ciated with anti b iotic use are not all ne gative. A positive ex-

te rn al ity asso ciated with anti b iotic use is that it may cure infections, the reby reducing the likeli-

hood of the infection being tran s m itted to uninfected indivi du als. The ref o re, the fa v o rable and un-

fa v o rable effects must be wei ghed agai n st one an other to dete rm i ne the op ti mal anti b iotic use

p ol icy.

Th i n king about anti b iotic effectiv e ness as a so cial reso urce could help devise strate g ies to use

ant i b iotics in a manner that maxi m izes be nefits to so ciety. For instan ce, a rece nt econ o m ic an aly-

sis sh o wed that when resistan ce arises as a con se q u e n ce of anti b iotic use it may be sh o rtsi ghted

to use a si n gle ant i b iotic on all patie nts just beca use that anti b iotic appears to be the most cost -

effective op tion. In d eed, it may be op ti mal, from so ciety’s point of vie w, to use diffe re nt dru gs

on diffe re nt, but ob se rvatio n al ly identical, patie nts and include am ong th is menu of dru gs so me

that may not be cost - effective from the indivi du al patie nt ’s pe rs pective; in doing so, the effec-

tiv e ness of a greater range of dru gs would be prese rv ed.
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With gl obal travel and wi d es p read co mme rce, ant i b iotic resistan ce that develops in one co u n-

try can spread easily to an othe r. The ref o re, nations have an ince ntive to co ope rate to ensure that

anti b iotics are used res p on si b ly th ro u ghout the worl d. The cost of new anti b iotics necessitated

by gro wing resistan ce to older dru gs are particu larly se v e re for developing co u ntries beca use of

the. Unlike in developed co u ntries, whe re more people can aff o rd more effective and expe n siv e

alte rn ativ es, drug resistan ce in developing co u ntries could si gn ificant ly increase mortal ity fro m

co mm on infectio us diseases. The link between anti b iotic effectiv e ness and sustai n able develop-

me nt is becoming increasi n gly ev i d e nt to pol icymak e rs, as is the need for col l ective action to

ta ckle the prob l e m .

In spite of our best eff o r ts to manage resistan ce, ant i b iotics and pestici d es that are curre nt ly

in use will ine vita b ly be less effective in the fu ture. Econ o m ists can help desi gn ince ntiv es that

e n co urage research into and developme nt of new pro ducts and solve the co mm on prope r ty prob-

lem asso ciated with anti b iotics. The co mm on prope r ty problem arises beca use diffe re nt fi rm s

sell si m ilar anti b iotics with si m ilar modes of action, and no fi rm bears the full resistan ce cost of

its pro duction decisions. One pote ntial sol u tion is to grant broader pate nt protection for new an-

ti b iotics such that pate nts cover an enti re class of compounds and pre-empt me - too anti b iotics that

i n crease co m petition for the same mechan ism of action. Th is would give drug fi rms an ince ntiv e

to care about the evol u tion of resistan ce, s i n ce the fi rm owning the pate nt would have a greate r

stake in the effectiv e ness of the anti b iotic .

The re is an urg e nt need for research on the impa cts of the wi d es p read use of anti b iotics in

med ici ne and agricu lture on the developme nt of rese rv o i rs of resistant ba cte ria in nature. As we

l earn more about the re lation ship between anti b iotic use and resistan ce, we can better quanti f y

the so cial costs of overusing the dru gs. Other research should inv esti gate the op ti mal ant i b iotic

use in co mmu n ity setti n gs, desi gn ince ntiv es to pro m ote the judicio us use of anti b iotics, and an-

aly ze the be ha vior of drug fi rms inv esting in the developme nt of new anti b iotic s .

N ote: An earl ier version of th is paper appeared in Reso urces, Spring 2001, Issue 43 .
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