
The Costs of Animal Research: all activities tha t  involve anilnal use, en- 
tailing additional effort from investigators, 
administrators, and anilnal resource staff. 
Aniinal resource staff spend many hours Origins and Options 
reviewing r e q ~ ~ i r e d  anilnal care protocols 
for institutional aniinal care and use com- Linda C. Cork, Thomas B. Clarkson, Robert 0. Jacoby, 

Diane J. Gaertner, S. L. Leary, Jeffrey M. Linn, 
Steven P. Pakes, Daniel H. Ringler, John D. Strandberg, 

Michael M. Swindle 

mittees, counseling and training scientists 
and  their staff, providing veterinary med- 
ical care, lnonitoring compliance, and 
dealing with a myriad of details, inspec- 
tions, and reports required by regulatory 
and accrediting agencies. Al though regu- 
lations continue to  proliferate, t h e  cost: 
benefit ratio has not  been adeauatelv as- Animal-based research comprises almost 

half of the  portfolio of the  National Insti- 
tutes of Health (NIH) .  It is vital t o  the  

stand the  function of snecific genes or to  
create rodent models that are susceptible to  
human pathogens. Animals x i t h  induced 

sessed scientifically, ethically, or  finan- 
cially by society, legislators, and regulatorp 

biomeiiical community b ~ ~ t  is encountering 
~~nprecei iented ~ h a l l e n ~ e s  to its continued 
success. These challenges are related to  
technological advances in science and to  
specific aspects of the  regulatory climate 
and costs of anilnal research. These are not 
abstract issues for the individual scientist. 
T h e  costs for ailillla1 research lnav deter- 

- 
lnutations may be unusually susceptible to  
infectious agents including some previously 
considered inconsequential. These designer 

agencies. 
Probably the  single most darnaging ac- 

tion to affect the  cost of aniinal research 
was the  federal government's decision to  
consider research aniinal resource prograins 
as "specialized facilities." This action re- 
quired that all the  costs of operating such 
facilities must be e x c l ~ ~ d e d  from the  institu- 

rodents require intensive health lnonitoring 
and Inore sonhisticated husbandrv; as a re- 
sult expenses for equipment and specia1i:eii 
animal care have increased significantly. 

Historically, the  N I H  supporteii the  in- 
mine in which institution a scientist pur- 
sues hislher research and n.1t11 lvhoin heishe 

tion's indirect cost recovery agreement and 
instead should be fullv recovered from users. 

frastructure of aniinal resource prograins as 
a n  essential comnonent that nrotected fed- 

can, or cannot,  collaborate. T h e  National 
Allergy and Infectious Disease Advisory 
Council outlined many of these challenges 
in a resolution forwarded to  N I H  Director 
\'armus in February 1996. As scientists who 
deal xvith this issue daily, we highlight the  
origins and the  potential solutions. 

LIuc11 current animal-based research fo- 

era1 investments in biomedical research. 
This support included grants to  train veter- 
inarians in specialties central to animal- 
based studies: research skills, laboratory an- 
iinal inediclne, and comparative pathology. 
Training grants nolv preclude suL xtant ive  
clinical training leal-ing a potential deficit 
in clinical sumort  that can old\- be inet bv 

T h e  rationale under1;~ing this approach ap- 
pears flawed, because other types of regulat- 
ed research, for example, that using radio- 
active isotopes, are not treated in this fash- 
ion. Federal negotiators have irnplelnented 
the  "specialized facility" rule inconsistently 
in apparently coinparable institutions. 
LVhen it is applied, the  direct costs of ani- 

cuses o n  basic biological luechanisins or 
h o s t - a ~ e n t  interactions and requires specific 
pathogen free, 2enetically uniform rodents, 
especially mice. Many are designer animals 
that offer a unique opportunity to under- 
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highly skilled professionals. ~ e d e r a l  supper; 
for aniinal diagnostic laboratories imicrobi- 

lnal research soar-often Inore than dou- 
bling ( 1  ). Coupled ~ v l t h  the  federal govern- 
ment's increasing efforts to drive down the 
recover\- of the  indirect costs of research, 

ology, virology, and pathology) also has 
been discontinued. Ironicall\-, this has oc- 
curred as the  need for diagnostic support to 
protect the  health of designer aniinals has 
escalated. T h e  animal diagnostic laborato- 

the  effect o n  an  animal care program can be 
devastating. Ongoing efforts by the  Nation- 
al Center for Research Resources ( N C R R )  
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ries represented a financial partnership be- 
tlveen the  federal f~lnding agencies and the  

to standardize the  methodology for allocat- 
ing costs of animal use are a n  important 94205. USA 
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biomedical community. As financial de- 
mands o n  institutions have increased, they 
find it difficult to f ~ l n d  these essential pro- 
grams alone, despite their critical iinpor- 
tance in  supnort of animal health.  

step as are the  ongoing iiiscussions ~ v i t h  the  
Office of Managenlent and Budget (OMB)  
that seek to redress this targeting of anilnal 
research. T h e  draft for cost analysis and rate 
setting is available for colnlnent until 12 
Map 1997 (http://\vww.ncrr.nil~.go~~/cost/ 
costinan.htm). 

\Ye have responsibilities for the  over- 
sight of laboratory anilnal programs in  ma- 
jor research institutions. As  investigative 
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A n  additional hidden cost has res~llted 
from the  gro~vth of organisinal approaches 
to molecular genetics, especially utilizing 
the  achieve~nents of the  Hurnan Genoine 
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Project. This growth also has brought many 
scientists ~ v i t h  little or n o  background in 
anilnal research to animal-based studies. 
These individuals often require training by 
aniinal resource staff anii veterinarians to  
prepare thein to  perform anirnal experimen- 
tation appropriately and to coinplp x i t h  
regulations governing animal welfare. 

Anilual welfare is a vital concern for 
the  public and the  scientific community; 
as a result, animal experiinentation is 
heavily regulated. Regulatory agencies re- 
quire extensive documentation of virtually 

scientists \ve applaud the  opportunities 
presented by aniinal research; as research 
anilnal program and animal facility ad- 
ministrators, we strive to  find ways to  
achieve them.  W e  cannot  do this alone. 
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W e  seek partnership with fellow scientists 
~ h o  use research animals, i n s t i t ~ ~ t i o n a l  
leadership, a n  informed public, and the  
federal government T o  remove penalties 
from anilnal research anii benefit anlmal 
welfare, we recoinlnend tha t  the  revised 
standards of cost allocation by O M B  be 
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adopted promptly and that the designa- 
tion as "specializeci facilitiesx be removed 
from animal resource programs. Requiring 
~nstitutions to allocate animal care costs 
comparably n.o~~lcl create ,I level playing 
field; institutions could bench inark their 
costs and identify areas to improxre effl- 
ciency based on local conditions. T o  fur- 
ther enhance anlinal n-elfare, n-e recoin- 
inend that increasing t ~ ~ n d s  he allocated to 
support animal health infrastructure espe- 
cially for specialized animal populations. 

We kno~v of no national forum to ex- 
change view.; or seek workable and timely 
solutions. A workshop planneii hy the 
NCRR is an important step in this direction. 
However, we believe that it is inlportant that 
the scientific community be avl-are of the 
obstacles to contin~~ecl prod~~ctive animal- 
based research anci join in overcoming them. 
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R&D, National 

counts for 34% of national inciustrial R&D 
(5) and esceeds the life-sciences research 
f~lncling provided by government and the 
medical charities. Pharmaceutical compa- 
nies have also beconle leaders in life-scienc- 
es basic research such as eenornics. 
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T h e  assumption that the short-terinist 
views o t  U.K. shareholders take Drece- 
clence over patient investment for innova- 
tion can also be challenged (7). The  Unit- 
eel Kinpdonl has laggeci behind the United 
States in the launch of new life-sciences 
coinpallies ~ ~ i t h  venture capital, but is 
ahead of continental Europe in the vitality 
of this sector ( 6 ) .  Whereas r n ~ ~ c h  remains 
to he done to inf~use S&T into husiness 

Prosperity, and Industria degrees and the syllabi of other professions 
(such as la~v,  accountancy, banking, and 

Competitiveness insurance) r o ~ ~ t i n e l p  involved 111 S&T ac- 
tivities (S) ,  the Unlted Kingdom also leads - 
Europe in this regard. 

R. Fears, M. W. J. Ferguson, W. Stewart, G. Poste In some part.; of academia, there has 
been a del~~sional  belief that every ins t i t~~te  

T h e  iinportance of science and technolog\- 
(S&T) as a catalyst in pro~noting national 
prosperity, improx-ed health, anci quality ot 
life has long beell cited as justification for 
investment in basic research and inclustrial 
R&D (1 ) .  Despite the dramatic economic 
and social benefits generateel by S&T over 
~LT-o  cent~lries of the ind~~strial era. L'anne- 
var Bush's vision of the endless frontier for 
research ( 2 )  has not yet yielcied endless 
so l~~t ions  for many in society. 

Throughout the industrialiled nations of 
the Organization for Econoinic Coopera- 
tion and Development (OECD),  the rela- 
tionship betxveen science and society is in 
flus, n-ith increasing political demands to 
forge closer ties between basic research and 
industrial applications to address societal 
needs. A recent paper 111 Siieniz (3) referred 
to this trend as the "changing ecology of 
science" in n-hich the principal challenge 
facing those responsible for science policy is 
ho\\7 to prioritize S&T investments to opti- 
mize technology transfer, n~hile maintaining 
a competi t i~~e science base in the face of 
constrained funding and escalating costs. 
W e  describe developments in science polic\- 
in the United Kingdom over the past 4 
years that have imposed a inajor restructur- 
ing of the governmental policy apparatus 
for the review anel funding of academic 
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research alld its linkage to the industrial 
sector. 

We do not share the vie\\ (4)  that a 
strategic policl- for S&T is incompatible 
~v i th  excellence in life sciences and biomeci- 
ical research or ~vill inevitably leaci to 
"short-termism" to meet the perceived ava- 
rice of financial and comlnercial constitu- 
encies. O n  the contrary, 11-e belie\-e that the 
denial that basic research can be assessed is 
counterprocluctive and unnecessarily alien- 
ates political constlt~~encies involved in 
f~lnding decisions. 

The  policy trends clocumenteii here are 
relatively recent, and it is too early to mea- 
sure tangible achievements in terms of na- 
tional Nonetheless, the importance 
of developing innol-ative strategies and 
framen-orks to capitalize on S&T and to 
develop coherence in public policy cannot 
be overstated (5). 

Contestable Generalizations 

It has beconle alinost de rigueur in the 
United Kingclom, ancl elsenhere, to com- 
ment that the nlajor impeclinlent to indus- 
trial exploitation of science is the short- 
termism ot industry and inadequacies in the 
managenlent and comprehension of tech- 
nology xvithin esecutix-e boardrooms. These 
generalizations are questionable anci dan- 
gerous. Excellence and med~ocrit\- eslst in 
both ind~ustry and academia, ancl national 
competitiveness elemancis excellence in 
both. In some sectors, industry scientists are 
n-orlcl leaders. The pharmaceutical sector, 
for example, is outstandingl\- successf~ul in 
the global marketplace. R&D espenditure 
by U.K. pharmaceutical colnpanies ac- 

of higher education nl~lst hecome an inter- 
national center of research escellence. Yet 
the expansion in the ~nlmber of universities, 
following the recent U.K. reclassification of 
higher education centers, ineans that rela- 
tively fe~v w ~ l l  achieve this status. More- 
over, the capital inr7estment for n.orlii-class 
colnpetitiveness is daunting. The long-tenin 
effect of passive neglect of the science base 
infrastructure will be an inability to com- 
pete in the nest  century, when innovative 
technology products will be at a global pre- 
mium. Neglect of an underpinning academ- 
ic infrastructure implies a lack ot apprecia- 
tion by politicians of the lnlportance of 
inodern science in inelustrial competitive- 
ness, or a decision that science is a lon- 
priority national issue, or worse still, both. 

Linking Research Outcomes to 
Socioeconomic Progress 

It cannot be assumed that greater p~lhlic 
awareness of S&T will necessarily promote 
pul~lic support for research (9 ) .  The poten- 
tial to apply genetics research to improve 
human health will be infl~lenced as m~1c11 
by the social environment in which scien- 
tific advances occur, and in which they are 
to be applied, as hy research progress per se 
(10). Enabl~ng the p ~ ~ b l i c  at large to partic- 
ipate in the debate on S&T goals \v111 re- 
main a major challeilge as citizens become 
increasingly cocooned from risk, especting 
sinlple ans\vers to coinples problems and 
obtalnlng inforlnation from sensationalist 
inedia accounts that L7romlse Instant break- 
throughs or ilnpending catastrophe. 

The econolnic and social dislocations 
createci by ne\\- technologies can also pose 
troubling problelns for all governments. New 
technology may create unemployment in 
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