
Publisher: Richard S N~choison 
Editor-in-Chief: Floyd E. Bloom 
Editor: Ellis Rubinste~n 
Managing Editor: Monica M. Bradford 
Deputy Editors: Ph~ i~p  H. Abeison (Eng~neer~ng and Ap- 
plied Sciences); John I. Brauman (Physical Sciences); 
Thomas R Cech (B~olog~cal Sciences) 

Editorial Staff 
Assistant Managing Editor: Dawn Bennett 
Senior Editors: Eieanore Butz, R. Brooks Hanson, Pamela 
J. Hines, BarbaraJasny, Katrina L. Keiner, PauiaA. K~berstis, 
Linda J. M~iier. L. Bryan Ray, Phillip D. Szurom~, Dav~d F. 
voss 
Associate Editors: G~ibert J. Chin, Suki Parks 
Letters: Christ~ne G~ibert, Editor; Steven S. Lapham 
Book Reviews: Katherine L~vinqston, Editor; Jeffrey Hearn, 
Editorial Assistant 
Editing: Valerie Jabiow, Supervisor, Cara Tate, Senlor 
Coov Editor. Jeffrev E. Cook. Harrv Jach. Erik G. Morr~s. 
chiistine ~ . ' ~ e a r c i  
Copy Desk: Ellen E. Murphy, Supenfisor; Joi S Granger, 
Daniei T. Heigerman. M~i issa Q. Rosen. Beverly Shields, 
Kameaka W~iiiams, Ass~stant 
Editorial Support: Sherryf Farmer, Supervisor; Brent 
Gendieman, Carolyn Kyle, Michele L~stisard, Diane Long. 
Patric~a M. Moore, Ted Sm~th 
Administrative Support: Syiv~a K~hara, Chariene K~ng, 
Jeanette Praste~n 
Telephone: 202-326-6501 ;FAX: 202-289-7562; TDD: 202- 
408-7770 

News Staff 
News Editor: Coi~n Norman 
Features Editor: John M. Benditt 
Deputy News Editors: Tim Appenzeiier, Joshua F~schman, 
Jean Marx, Jeffrey Merv~s 
News & CommentIResearch News Writers: Linda B. 
Feiaco (copy), Constance Hoiden, Jocelyn Kaiser, Richard 
A. Kerr, Andrew Lawier, Eliot Marshall, Rachel Nowak, 
Robert F. Sewlce, Richard Stone, Lori Wolfgang (intern) 
Bureaus: Marcla Barinaga (Berkeley), Jon Cohen (San 
D~ego), James Gianz (Chicago), Dennis Normlie (Tokyo), 
Wade Roush (Boston) 
Contributing Correspondents: Barry A. C~pra, Elizabeth 
Cuiotta, Ann G~bbons, Anne S~mon Moffat, V ~ r g ~ n ~ a  Moreii, 
Robert Pool, Gary Taubes 
Administrative Support: Fannie Groom 
Telephone: 202-326-6500; FAX: 202-371-9227; lnternet 
Address: science-news@aaas.org 

Art & Production Staff 
Production: James Landry, Director; Wendy K. Shank, 
Manager; Lizabeth A. Harman, Assistant Manager; 
Laura A. Creveiing, Scherraine B. Mack. Stephen E. Taylor, 
Associates; Leslie Bi~zard, Assistant 
Art: Amy Decker Henry, Director, C Faber Smith, Asso- 
ciate Director; Katharine Suti~ff. Scientific Illustrator, Holly 
Bishop. Graphics Assoc~ate; Eiizabeth Carroll. Preston 
Morr~ghan, Graphics Assistants 

Europe Office 
Editorial: Richard B. Gaiiagher, Office Head and Senior 
Editor: Stella M. Hurtiey, Julia Uppenbrink, Associate Edi- 
tors: Bei~nda Holden. Editorial Associate 
News: Daniei Ciery, Editor: Nigei Williams, Correspondent; 
Michaei Baiter (Paris), Patr~cia Kahn (Heidelberg), Contri- 
buting Correspondents 
Administrative Support: Janet Mumford, Anna Seweii 
Address: 14 George IV Street, Cambridge, UK CB2 1 HH 
Telephone: (44) 1223-302067; FAX: (44) 1223-302068 
lnternet address: science@science-int.co uk 

Science Editorial Board 
Charles J. Arntzen F. Clark Howell 
David Baltimore Paul A. Marks 
J. Michael Bishop Yasutom~ N~shizuka 
W~iiiam F. Br~nkman Helen M. Ranney 
E. Margaret Burbidge Bengt Samueisson 
Pierre-Giiies de Gennes Robert M. Soiow 
Joseph L. Goidstein Edward C Stone 
Mary L Good James D. Watson 
Harry B. Gray Richard N. Zare 
John J. Hoofieid 

EDITORIAL 
Degrees of Freedom 

Biomedical scientists, whether thev reach this editorial via the magazine's front cover or the 
advertisements at the back, are affected by the harsh reality of toYdayls job market for bio- 
medical Ph.D.'s. How do we fix a svstem that has created such scientific success but has 
produced many more Ph.D.'s than ;he market can bear? Many are demanding change in 
graduate education. I believe that graduate education in biology should continue to focus on 
the pursuit of scholarship and basic discovery. Before we change the system, the first step 
toward relieving the crisis should be to discard the prejudices that force too many Ph.D.'s to 
compete for dwindling resources and that fuel false expectations of job security. 

Search committees are inundated with hundreds of applications for every available 
position, and young scientists watch even the best of their peers struggle to find jobs. Even a 
faculty position is no guarantee of fundlng, as the percentage of awarded grants slides to 
record low levels. In academlc sclence it is up or out, and principal investigator positions for 
all trained Ph.D.'s slmply do not exist. Basic biomedical research resembles a great pyramld 
scheme, and latecomers have little chance of a payoff. Nonetheless, the supply of post- 
doctoral fellows and new graduates continues unabated and unrestricted by graduate pro- 
grams, In part because these young scientists are needed to fuel the labor-intensive research 
enterprise and to teach undergraduates. 

Although it is obvious that there are too many scientists and too few jobs, there per- 
slsts a prejudice that Ph.D.'s who choose alternative careers to sclence represent a failure of 
the system and the individual. The stigma attached to those who publicly contemplate leav- 
ing the research track is a permanent one. In today's cutthroat job market, such a scientist's 
commitment is questioned and hls or her potential to succeed is considered suspect. The job 
hunt has become a one-strike-you're-out game, and that strike can be merely questioning the 
pursuit of an academic career-a sad Irony, glven that inqulry is so Integral to the scientific 
method. Such prejudices are shortsighted and irresponsible in a constricting job market. For 
today's cohort of postdoctoral fellows and graduate students in biological sciences, a career 
outside baslc research is not only an alternative but may be a necessity. 

Those who leave research science with a Ph.D. should proudly wear that badge of 
intellectual and personal achievement. The well-trained Ph.D. knows how to rigorously pur- 
sue creative solutions to problems beyond the boundaries of existing knowledge. That skill 
can be applied to a myriad of careers that offer intellectual challenge and provide societal 
benefits. However. those who leave the womb of academla do not face a certain future. 
Scientific tralning'does not teach the managerial and interpersonal skills that are so often 
needed to excel in other careers. It 1s a harmful prejudice to believe that leaving science is 
the easy alternative, even if the job of the average nonscientific professional may be more 
secure than that of the merely above-average scientist. 

In the foreseeable future, only truly exceptional (and lucky) Ph.D.'s will find funded 
~ositions, and mentors must face the task of counselinp fellows and students to seek careers 

u 

outside academic science. If concern for students' quality of life is not enough motivation, 
there are selfish justifications for helping young scientists pursue other careers. First, ~t is in 
the best interests of those who remain in basic research to reduce competition for limlted 
resources and jobs. Second, those who leave academic science are most likely to be its advo- 

li E , "  cates through their involvement in science education, science writing, busihess ventures, 
and political action. Today's Ph.D.'s and trainees who do not find jobs in bfslbresearch wlll 
be tomorrow's ambassadors and advocates of science. The graduate-level tralnlng of those 
scientists provides a very high rate of return on Investment for biomedical science. 

Prejudices emerge most strongly at times when stress and insecurity heighten a 
society's fears and misunderstandings. The dwindling resources and Increasing competition 
In biomedical research have created such a time. When a student or fellow exercises his or 
her freedom to pursue different professional interests, it should not be seen as a challenge to 
the beliefs of those who have chosen to stav in basic research. Those who choose careers 
outside of sclence should do so wlth pride and with the support of their fellow scientists. 

Don S. Doering 

Don S. Doering rece~ved his Ph.D. in biology in 1992 and is now vice president of AquaPharm Tech- 
nolog~es Corporation in Columbia, MD. 
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