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A Nobel Prize for 

Sustainability, Perhaps? 


T H E  H U N D R E D T H  ANNIVERSARY OF THE 
creation of the Nobel Prizes provides an 
excellent opportunity for some reflection. 
Alfred Nobel's goals, as specified in his 
will and testament (I),were obvious: He 
wished to reward those who make major 

economics, the environment, and social 
development. 

The first option, adding a new prize, 
seems least likely to be realized. When the 
Nobel Foundation Board created the prize 
for economics, it decided to accept no fur-
ther prizes (3). Thus, transforming the prize 
for economics is a more realistic option, all 
the more so because economists already 
questioned in the early 1980s whether 

Nobel Peace Prize, to persons, institutions, 
or projects that have made great contribu- 
tions to the promotion of sustainability in 
society; for instance, in terms of environ- 
mental protection. These could include 
candidates such as Brundtland, Green- 
peace, or the Club of Rome. 

Although other types of prizes are al- 
ready being awarded to people who have 
distinguished themselves in various as-
pects i f  sustainability such as environ- 
mental protection, these prizes are not 
nearly so prestigious as a Nobel Prize. 
Creation of a Nobel Prize for Sustainabili- 
ty would provide a high political and me- 
dia profile for the discipline annually, and 
thus a powerful impetus for humankind. 
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Candidate Number 1: 
Instant Runoff Voting 

S T E V E N  J. B R A M S  A N D  D U D L E Y  R. 
Herschbach are right about the defects in 
the plurality voting system used in most 
U.S. elections (Editorial, "The science of 
elections," 25 May, p. 1449). But, on both 
theoretical and practical grounds, they are 
wrong to tout approval voting (AV) over 
instant runoff voting (IRV). 

Used for decades in Australia and Ire- 
land and considered in 13 U.S. state legis- 
latures this year, IRV allows voters to rank 
candidates in order of preference. A voter's 
best strategy is to sincerely rank the candi- 
dates. If no candidate gets a majority of 
first preferences, candidates at the bottom 

scientific or social contributions 
to the well-being of humanity as 
a whole, and the five prizes he 
stipulated in his will reflect a 
certain balance between science 
(physics, chemistry, and physiol- 
ogy or medicine) and society 
(literature and peace). A sixth 
Nobel Prize, officially known as 
the Bank of Sweden Prize in 
Economic Sciences in Memory 
of Alfred Nobel, was established 
in 1968 to commemorate the 
300th anniversary of the found- 
ing of the Bank of Sweden. 

There has been debate, even 
among eminent economists, 
whether a prize in economics real- 
ly fits in with Nobel's own views 
(2,3). It is fascinating to speculate 
what prizes Nobel would have 
created had he been writing his 
will today. For the domain of "sci- 
ence,'' his philosophy still leads to 
physics, chemistry, and physiolo- 
gy or medicine, although possibly 
with an emphasis on new aspects 

The dream of Nobel, inventor of dynamite, wasl'to be of ser- 
vice to mankind" (1).(Paintingby Emil Osterman, undated.) 

(biotechnology) or, the addition of new dis- 
ciplines such as computer science. For the 
domain of "society," it is our view that mod- 
ern topics such as environmental manage- 
ment and social development--or to widen 
the definition, sustainability-could well 
supplement literature and peace as subjects 
befitting Nobel's views. 

What could be the nature of a Nobel 
Prize for Sustainability? One option would 
be to add another prize in addition to that 
for economics. Or the prize for economics 

P could be transformed into a Nobel Prize 
g for Sustainability, because the three main- 

i$ stays of the concept of sustainability are 
the environment, economics, and social 
development. A variation of this idea 

$ would be to award alternating prizes for 

enough outstanding economists could be 
found for an annual prize (3). 

Who could be eligible for a sustainability 
prize? Two categories of people come to 
mind. The prize could be awarded to persons 
who have made major scientific contribu- 
tions to the field of sustainability research 
(including environmental science, eco- 
nomics, and social development). This 
would not seem to be the most obvious 
choice, however, because together with the 
potential paucity of eligible economists, en- 
vironmental science lacks the necessary in- 
ternational status as a discipline. Further- 
more, environmental researchers are already 
eligible for the physics and chemistry prizes. 

An alternative, which we favor, would 
be to award the prize, in the manner of the 
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arc sciluentially dropped. Each ballot cast 
for those eliminated candidates is added to 
the totals of  the next choice indicated on 
that ballot. ~ ~ n t i l  a candidate achie\es a ma- 
jority ( I ) . IR\' duplicates a series of tradi- 
tional runoffs. but \\-ithout the need for ad- 
ditional elections that cost taxpayers and 
candidates rnore money and often lead to 
falloffs In \oter participation. 

In  contras t .  AV is a b ina ry  sys t em.  
\\-here the \.oter can indicate only "yes" or 
"no" for cach candidate. But 1.oters rarely 
ha\e  binary \ie\\-s about a range of  candi- 
dates. Assume a \oter sees Z as 111ost fa- 
\ ored Y as less fa\ ored and X as unaccept- 
able. Bq \ oting for "acceptable" candidates 
Y and Z. the \oter could cause Z to lose. 
But by ~ o t i n g  only for Z. the Inter rnakes it 
easier for X (the unacceptable candidate) to 
\\-in ( 2 ) .The \.oter \\ill be torn betiyeen \ot-  
ing de fens i~e ly  against X or strategicall>, 
for Z. because \oting for a second choice 
counts against your first choice. 

Appro\.al \.oting has another important 
flav.. Political beha\ lor has much  to do  
\\ ~ t h\\hat is renarded by the election s1.s- 
tern. and .A\- v.ould exacerbate one of  the 
norst  aspects of  U.S. campaigns: a\oidance 
o f  substanti1.e policy debate.  Because a 
candidate could lose despite being the first 

visit our website and 

choice of  an absolute majority of  the elec- 
torate ( 3 ) .srnart candidates \\auld a\oid  
controversial issues that alienate an) signif- 
icant number of  loters.  Smiling and sing 
polic\,-empty the~nes  like "I care" will not 
clarify the choices  leaders mus t  makc .  
Those rewarded by A\' could be charactes- 
ized as "1noffensi1.e" more than "centrist." 

IRV strikes a better balance. It re\\-arcis 
candidates \\-ho stand out on policy enoufh 
to gain first-choice support. yet encourages 
coalition-building and fewer personal al- 
tacks. as candidates seek to be the second 
choice of other candidates' supporters. 

These arguments help explain n.hy IR\' 
is used and proposed far more often than 
,A\: and v.h>. next year Alaska and  San 
Francisco \\-ill hold ballot measures to im- 
plemcnt 1R\ for their malor elections (sce 
n\\n f a ~ l ~ o t e  1sorg irl  for d e t a ~ l s )  IR\ 
the right s q i t e m  fol the  L n ~ t e d  State, '  
h~gh- \ takes  e lec t~ons  n ~ t h,I i ~ n g l e  n lnnel 
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Response? 
IRV IS A SPECIAL CASE OF A VOTING SYSTEM 
proposed by Thomas Hare of England 
(and others) 150 years ago. It sounds at- 
tractive, but when compared with AV, it 
has several singularly unappealing fea- 
tures, including the following. 

First, IRV may hurt centrists, especially 
when challenged from both the left and 
right. Even when there are only three can- 
didates, it is not uncommon that the cen- 
trist comes in third, which means that he or 
she loses under IRV. In contrast, AV tends 
to help such candidates, because they draw 
approval from their opponents' supporters 
on both the left and right, who want to 
avoid at all costs helping the candidate on 
the opposite side of the political spectrum. 

Second, IRV has the perverse property of 
nonmonotonicity, which means that raising a 
candidate in one's ranking can cause him or 

But that result, surprisingly, is sometimes 
desirable. For example, if 50 voters rank 
three candidates XYZ (in that order) and 
49 voters rank them YZX, AV will elect Y 
if the 50 XYZ voters approve of both X 
and Y, and the 49 YZX voters approve of 
either Y or both Y and Z. Is not Y the bet- 
ter social choice, compared with X, the 
IRV winner, who is considered the worst 
choice by nearly half the voters? 

Ritchie and co-authors make one false 
claim. A sincere ranking under IRV is not 
always optimal-a voter can sometimes en- 
sure the election of a preferred candidate 
by not being sincere. The scenarios they 
discuss in their references 2 and 3 to dis- 
credit AV also have difficulties, the chief 
one being that they are not descriptive of 
general situations that the theorems given 
in (I)  provide. The scientific analysis of 
voting systems calls for the specification of 

her to lose. This can occur because of the conditions under which different outcomes 
way in which candidates are sequentially can occur, which in the case of IRV means 
dropped and their votes transferred to those understanding when raising a candidate in 
who remain in the race. This property was one's ranking hurts rather than helps that 
discovered only about 30 years ago. It candidate, or when ranking candi- 
is antithetical to the very notion of (kites sincerely is not optimal. 
democracy, in which expressing #,k7 -3; Their work has not provided 
a stronger preference for a f- . such conditions. 
candidate should help rather 

1 
We think Ritchie et al.'s 

than hurt that person. In 
, Y claim that AV would force 

contrast, expressing ap- all candidates toward a 
praval for additional can- L lowest common-denomina- 
didates under AV can tor position of blandness is 
never hurt them, and erroneous. In a detailed 
generally helps them. study of the 1980 presiden- 

Third IRV is verv tial election, which had a 
complex. Even math- -- significant third-party can- 
ematicians have not didate (John Anderson), Pe- 
fully understood it, as ter Fishburn and one of us 
evidenced by mis- (Brams) showed that 
statements they have Ronald Reagan would have 
made about the Hare 
system. It is noteworthy that the American 
Mathematical Society, after long debate, 
abandoned the Hare system for AV. In 
fact, none of the eight professional soci- 
eties that has adopted AV over the last 15 
years has reconsidered its decision and 
chosen a different voting system. 

It is true that AV is a binary system, 
but not with respect to where voters draw 
the line between acceptable and unaccept- 
able candidates. Thus, if there are five 
candidates, a voter might reasonably ap- 
prove of one, two, three, or four of the five 
candidates. With AV, the voter decides 
who is worthy of approval, whereas IRV 
forces voters to make a strict ranking, 
which might be asking too much for those 

E who do not know a great deal about the 
5 candidates but do know who is basically 
2 acceptable and who is not. 
f 
g In addition, AV might not always elect 
5 the first choice of a majority of voters. 

won under AV, on the basis 
of both election and poll data (1). We 
strongly doubt that AV would have compro- 
mised Reagan's decidedly strong convic- 
tions or his campaign behavior4r affected 
the outcome. Indeed, trying to be everything 
to everybody is likely to make a candidate 
not even minimally acceptable to many vot- 
ers and, therefore, is not a smart campaign 
strategy under AV. 

Ritchie et al. point to the serious interest 
in IRV. We would point to the failure of the 
Hare system to stand the test of time. It was 
adopted in several large U.S. cities, including 
New York, about 50 years ago, but the last 
city still using the system in the United 
States is Cambridge, Massachusetts. 

Serious analysis of AV began only 
about 20 years ago. Since then, AV has 
gained many adherents inside and outside 
the scientific community. Both its com- 
pelling theoretical properties and its sim- 
plicity commend it for practical use, 
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which cannot be said for IR\! especially in Representatives stand for people, not dis- 
those jurisdictions that do not already have hicts, and with PxR, representatives are em- 
electronic voting equipment that would powered in a secret ballot to cast votes only 
permit voters to rank candidates. on behalf of voters who have given them their 
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Candidate Number 2: 
Proxy Representation 

IN DISCUSSIONS CONCERNING THE METHOD 
of elections to legislatures, the principal 
competitor to plurality elections in single- 
seat constituencies has, for a long time, been 
proportional representation. This has met ob- 
jections, most of which are well known to 
those who have interested themselves in this 
subject. There are others, notably approval 
voting (AV), which is advocated in the Edi- 
torial by S. J. Brams and D. R. Herschbach 
("The science of elections," 25 May, p. 
1449). Another, which probably has been 
proposed by others, is proxy representation 
(PxR). This system meets many of the objec- 
tions to proportional representation, has in- 
teresting similarities to A\! and produces a 
legislature even more precisely proportional 
than either of these or the current method 
(I).Its practicality is grounded in technology 
only available within the past 40 years. 

With the PxR method constituencies 
would elect several representatives, each 
having a voting strength in the legislature 
precisely equal to his "mandate," that being 
defined as the number of voters who have 
indicated acceptance of that representative in 
a preferential balloting. PxR gives to each 
voter, even more surely than Ay an accept- 
able representative. The voter, by the ballot 
cast, directly empowers the chosen candidate 
with exactly one additional vote on every is- 
sue before the legislature. 

Letters to the Editor 
Letters (-300 words) discuss material published 
in Science i n  the previous 6 months or issues 
of general interest. They can be submitted by 
e-mail  (science-letters@aaas.org), the Web 
(www.letter2science.org). or  regular m a i l  
(1200 New York Ave., NW, Washington, DC 
20005, USA). Letters are no t  acknowledged 
upon receipt, nor are authors generally con- 
sulted before publication. Whether published 
in full or i n  part, letters are subject t o  editing 
for clarity and space. 

stituencies would become considerably less 
important, and among the minor advantages 
would be the saving of the expense of prima- 
ry and special elections. The result would al- 
so be a more direct democracy. 
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SciTecPac Was 
Science's First Watchdog 
CONTRARY TO THE OPENING SENTENCE OF 
the News of the Week article "Group raises 
hackles as well as funds" by A. Lawler (7 
Sept., p. 1747), Republican Representative 
Vernon Ehlers of Michigan has not "created 
the first political action committee (PAC) to 
support proresearch candidates for 
Congress." The first science-based political 
action committee in Washington, DC, was 

"",.,theocientifie. 

community fails in 

i ts  responsibility to 

candidates wha have an 

interest in sciences"L 
founded in 198 1 by former Congressional 
Fellows from the American Association for 
the Advancement of Science (publisher of 
Science), the American Chemical Society, 
and other scientific organizations. I was its 
co-founder and first chair. 

The name of that organization was 
SciTecPac. Unlike the present PAC, how- 
ever, it was nonpartisan and counted a 
number of senators, congressmen, corpo- 
rate leaders, and leaders of scientific soci- 
eties as advisory board members. Its task 
was to develop a grassroots lobby in sup- 
port of science and science education. 

According to the article, Neal Lane, for- 
mer head of the National Science Founda- 

tion, observes that "[Tlhe science communi- 
ty needs to be much more involved in the po- 
litical processn-the same belief that 
prompted the founding of SciTecPac more 
than 20 years ago. I continue to agree strong- 
ly that the scientific community fails in its 
responsibility to support political candidates 
who have an interest in science. It is sad that 
we have made so little progress despite all 
the clarion calls for more involvement. 
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CORRECTIONS A N D  CURIFICATIQNS 

REPORTS: "Late Holocene climate and cultur- 
al changes in the southwestern United States" 
by V. J. Polyak and Y. Asmeron ( 5  Oct., p. 
148). In reference 13, the URL for the sup- 
plementary material was incorrect. The cor- 
rect URL is www.sciencemag.orglcgi/ 
content~~lV294/5540/148DC1. 

NEWS: "The quandary of quantum infor- 
mation" by C. Seife (special issue on 
Computers and Science, 14 Sept . ,  p .  
2026). The article reports that Peter Shor 
worked at Lucent Technologies' Bell Labs 
in Murray Hill, New Jersey, when he dis- 
covered the prime factorization algorithm 
for a quantum computer in 1994. Shor was 
indeed working at Bell Labs in Murray 
Hill, but in 1994 it was owned by AT&T. 
Shor now works at AT&T Labs-Research 
in Florham Park, New Jersey. He has never 
been employed by Lucent Technologies. 

NEWSOF THE WEEK: "Painting a picture of 
genome evolution" by J. Couzin (14 Sept., p. 
1969). It was stated that the two bacteria, 
Rickettsia conorii and R. prowazekii, have 
1.3- and 1.1-billion-base-pair genomes, re- 
spectively. The word "billion" is in error. The 
bacteria have 1.3- and 1.1-million-base-pair 
genomes, respectively. 

LETTERS: "Chiral selection when stirred not 
shaken," response by J. M. Rib6 J. Crusats, 
F. Sagds,  J. Claret, R. Rubires (24 Aug., p. 
1435). The last sentence of the figure cap- 
tion, written by Science, was misleading as 
to what the evidence from the research by 
Rib6 and colleagues indicates. The sen- 
tence should have read "These aggregates 
[of porphyrin molecules] then assemble in- 
to supramolecular chiral structures, orient- 
ed according to the vortex motion." There 
is no evidence of helicity of the 
supramolecular structures, nor conclusive 
evidence of the sign relation between abso- 
lute chirality and vortex direction, as sug- 
gested by the original sentence. 
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