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Preface 

 
In 2007, the American Veterinary Medical Association, the Association of 

American Veterinary Medical Colleges, the American Animal Hospital Associa-
tion, Bayer Animal Health, and the Burroughs Welcome Fund asked the Nation-
al Research Council (NRC) to conduct a comprehensive study of the current and 
future workforce needs in veterinary medicine. The request was motivated by 
concerns about how well the veterinary profession was presently meeting its 
public responsibilities and, in terms of human resources and facilities, how well 
it could adjust to the complex challenges facing society in the 21st century. 

Many of the concerns about the profession came into focus following the 
outbreak of West Nile fever in 1999: despite the spread of a zoonotic disease, 
human and veterinary public health agencies acted independently and did not 
communicate with one another. Subsequent outbreaks of SARS, monkeypox, 
bovine spongiform encephalopathy, highly pathogenic avian influenza, H1N1 
influenza, and a variety of food safety and environmental issues heightened pub-
lic concerns. They also raised further questions about the directions of veterinary 
medicine and the capacity of public health services the profession provides both 
in the United States and abroad. After September 11, 2001, concern about the 
vulnerability of the food supply, including the American livestock and poultry 
industries, drew attention to the declining presence of veterinarians serving the 
animal industries across the nation.  

These and other demographic, economic, political, and environmental de-
velopments of the 21st century will profoundly change society and the services 
the veterinary profession must provide in order to remain relevant to the public. 
Responsibilities will increasingly involve global issues with greater emphasis 
focused on the interface of human, animal, and ecosystem health. To meet these 
needs, there are doubts that the present supply of veterinarians are adequate in 
biomedical research, industry, academia, companion animal practice, food ani-
mal medicine, public health, and wildlife health. This report attempts to antici-
pate some of the needs and measures that are essential for the profession to ful-
fill given its changing roles in the 21st century.  

The study was undertaken at a time when the nation experienced a major 
economic downturn, which made deciphering the long-term trends in demand 
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x                  Preface 

for veterinary services very challenging. Some estimates (the number of live-
stock being raised, for example) will always be in flux due to economic or in-
dustry cycles, but in the long term, the number of animals is less important for 
the profession than the evolution in the care and services needed for those ani-
mals.  

Under the direction of the NRC Board on Agriculture and Natural Re-
sources and Board on Higher Education and Workforce, a committee was im-
paneled to address the issues provided in the Statement of Task. The committee 
was representative of the breadth of interest of the veterinary profession, and 
first met in April 2007 to consider the large undertaking the study commis-
sioned. Over the next three years, the committee met on six occasions and par-
ticipated in numerous conference calls to discuss ways of obtaining the needed 
information, review manuscripts, and revise the report. As would be expected 
from a committee with such diverse backgrounds, there were distinct and at 
times conflicting points of view. Nevertheless, committee members were always 
willing to learn from each other and in the end came to a consensus on the issues 
posed by the charge.  

Throughout the study the committee was very ably supported by the staff of 
the National Academies and is indebted to Jim Voytuk, Janet Mulligan, and Ka-
ra Murphy for their expert assistance. The committee is especially grateful to 
Robin Schoen, Director of the Board of Agriculture and Natural Resources, for 
her encouragement, advice, and for keeping the committee focused on their 
charge.  

 
Alan M. Kelly, Chair 
Committee to Assess the Current  
and Future Workforce Needs in  
Veterinary Medicine 
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3 

 
Executive Summary 

 
The U.S. veterinary medical profession contributes to society in diverse 

ways, from developing drugs and protecting the food supply to treating compan-
ion animals and investigating animal diseases in the wild. In a study of the is-
sues related to the veterinary medical workforce, including demographics, work-
force supply, trends affecting job availability, and capacity of the educational 
system to fill future demands, a National Research Council committee found 
that the profession faces important challenges in maintaining the economic sus-
tainability of veterinary practice and education, building its scholarly founda-
tions, and evolving veterinary service to meet changing societal needs.  

The committee found little evidence of workforce shortages in most fields 
of veterinary medicine. True personnel shortages are indicated when salaries rise 
sharply in an attempt to attract qualified candidates to fill persistent vacancies. 
That is not occurring in any sector of veterinary medicine, except industry, 
where high salaries are offered to candidates with both a doctoral degree in vet-
erinary medicine (DVM1) and a PhD, or with advanced training in pathology or 
laboratory-animal medicine.  

Nevertheless, some veterinary colleges have increased enrollment and the 
American Veterinary Medical Association (AVMA) has accredited additional 
veterinary schools to accommodate more students, most of whom will likely 
practice companion-animal medicine. Those actions will increase the supply of 
companion-animal practitioners, the largest group of veterinary practitioners, at 
a time of uncertain demand for companion-animal services. The profession’s 
leaders should pay attention to improving the economic value of the DVM, es-
pecially given the cost of a veterinary education, which is typically shared by the 
student and the public. The financial reward for the investment of time and 
money in obtaining a DVM is lower than that in other medical professions, such 
as dentists and pharmacists, which have the same or fewer years of training.  

A larger consequence of increasing enrollments may be for the veterinary 
colleges themselves, which have inadequate resources for clinical faculty, spe-
cialists, and others needed to train future practitioners. Companion-animal veter-
inary medicine has come to dominate the curriculum and resources of veterinary 
schools, sometimes to the detriment of other fields of veterinary medicine, at a 
time when many veterinary schools are facing a precipitous decline in state sup-
port for faculty positions and tuition. 
                                                 

1The University of Pennsylvania awards the Veterinariae Medicinae Doctoris (VMD), 
an equivalent to the DVM. 
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Future actions should be informed by reliable national data on consumer 
demand for companion-animal care and the economics of private practice (in-
cluding the work patterns of practitioners and the role of veterinary technicians), 
by the need to maintain the quality and affordability of a veterinary education, 
and by the need to educate veterinarians for other sectors of the profession. De-
veloping new business models for providing specialty training is part of this 
challenge. The committee recommends that the Association of American Veter-
inary Medical Colleges, the American Animal Hospital Association, and the 
AVMA work together to collect the necessary data and conduct planning.  

The committee found that increasing student debt associated with a veteri-
nary education is one factor that undermines the inclination of graduates to pur-
sue PhD research training that would prepare them for academic careers, key 
jobs in public practice, and some positions in industry. Partnerships between 
industry and academe to expose DVM students to research and the establish-
ment of joint DVM-PhD programs may increase the pool of potential candidates 
needed by academe, government, and industry .  

Because research is important for the future of the profession, leaders in 
academe should make a greater commitment to strengthening its scholarly base. 
It is essential to attract more public and private support for veterinary colleges, 
but that requires academe to demonstrate the value of investment in veterinary 
medical research. Hiring DVM-PhDs and PhDs to attract grants, serve as men-
tors, and provide graduate training of veterinarians at the doctoral level for both 
biomedical and clinical animal research would keep veterinary schools in the 
mainstream of research. 

An important challenge to the profession is its ability to evolve veterinary 
services in synchrony with societal needs. For example, to increase the value of 
veterinary services to large, intensive livestock and poultry producers, the edu-
cation of food-animal practitioners should be reoriented toward herd health and 
improving the productivity of farm operations. In rural areas, where primary 
veterinary care is needed but there are too few farms to support full-time veteri-
narians, a system of animal health care involving rigorously trained technicians 
under the supervision of veterinarians could be developed. Such arrangements, 
which would also strengthen disease surveillance, could be initiated through 
negotiations by veterinary professional associations with state regulatory offi-
cials. 

The veterinary profession should expand its capacity to address complex 
global problems, such as those associated with food security, by encouraging 
interactions between U.S. veterinary graduates and other disciplines and cul-
tures, particularly in the developing world, where the profession has an oppor-
tunity to leverage its expertise in One Health2 and lead advances in food-animal 
husbandry and welfare, water safety and security, and the health of wildlife and 
ecosystems.  

                                                 
2One Health is a holistic concept of health that recognizes and addresses the complex 

linkages between humans, wild and domestic animals, and their ecosystems. 
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5 

 
Summary 

 
As the only health discipline with expertise across multiple species and eco-

systems, veterinary medicine in the United States plays a vital role in protecting 
and enhancing human and animal life. The profession is currently facing many 
challenges. Because of competing priorities and limited resources, veterinary 
academe is struggling to prepare entry-level veterinarians, provide specialty 
training, and pursue research to advance veterinary knowledge. Some employers 
are seeking veterinarians with advanced degrees, but cannot find them, while 
others cannot support veterinarians they need. Meanwhile, new veterinary 
school graduates are carrying educational debt that cannot be serviced practical-
ly with the salaries they command at present. Those mismatches and others are 
impeding the ability of veterinary medicine to fulfill its potential. 

To address some of the problems facing the veterinary profession, greater 
public and private support for education and research in veterinary medicine is 
needed. However, for that support to be forthcoming, society must be convinced 
that an investment in veterinary medicine is an imperative. The public, policy-
makers, and even medical professionals are frequently unaware of how veteri-
nary medicine fundamentally supports both animal and human health and well-
being. Broadening the public’s understanding will require a commitment by 
veterinary leadership, the academe, and practitioners to develop and promote the 
profession as a complex, divergent, open-ended set of careers, with many differ-
ent niches for veterinarians, ranging from traditional farm and companion-
animal practice to public- and private-sector positions in biomedicine, animal 
research, wildlife, the environment, global food production, and public health. 
Because some of those positions require additional education beyond the Doctor 
of Veterinary Medicine (DVM)1 degree, the colleges and schools of veterinary 
medicine have to engage employers and public and private funders in their ef-
forts to target and strengthen some fields of veterinary expertise and research, 
while also pursuing less costly approaches to delivering veterinary education 
and veterinary services. 

For some time, the leadership of the veterinary medical profession has been 
concerned about the health of the profession, the future of its graduates, and the 
strength of its schools and colleges. To gain a clearer picture of the factors shap-
ing the profession and the implications of those factors for the preparation of the 
future workforce, the Association of American Veterinary Medical Colleges 
                                                 

1The University of Pennsylvania awards the Veterinariae Medicinae Doctoris (VMD), 
an equivalent to the DVM.  
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(AAVMC)—with the support of the American Veterinary Medical Association 
(AVMA), Bayer Animal Health, Inc., the American Animal Hospital Associa-
tion, and the Burroughs Wellcome Fund—asked the National Research Council 
to conduct a study on the supply of and demand for veterinarians in the United 
States. This report of the study’s findings characterizes the historical and current 
state of the veterinary workforce, describes the factors shaping future demand 
for veterinary expertise, and evaluates the collective potential of the 28 U.S. 
colleges and schools of veterinary medicine to meet that demand.  

 
STATE OF THE VETERINARY WORKFORCE 

 
The total number of veterinarians in the United States is about 92,000, 

based on statistics collected by the largest veterinary professional association, 
AVMA, and other veterinary associations. In 2010, AVMA surveys of members 
and non-members counted 90,201 veterinarians employed in private practice, 
publicly-funded positions, and private industry. Table S-1 shows the numbers of 
veterinarians by categories of employment in 2010, along with the median annu-
al income for each employment category in 20092.  

Table S-1 understates the diversity of employment in veterinary medicine, 
considering the large number of animal species with which veterinarians work 
(from dogs, mice, dairy cows and elk to marine mammals and elephants) and 
more importantly, the context for veterinary medicine beyond animals them-
selves. Veterinarians are involved in work that affects human welfare as much 
as animals, for example, conducting research on chronic (human and animal) 
illness and hereditary pathologies, monitoring food safety, surveying wildlife for 
infectious and zoonotic diseases, investigating environmental toxins, boosting 
food production, reducing agricultural pollution, improving recreational oppor-
tunities, and supporting the military.  

 
Major Trends in Veterinary Medicine 

 
More than half of AVMA members in 2010 practiced companion-animal 

medicine. They now dominate a profession once defined by its service to agri-
culture and food animals—the original reason for establishing and supporting 
veterinary schools at Land Grant colleges and state universities. Veterinary sup-
port of the food-animal supply is still important to the $120 billion U.S. live-
stock, poultry, and aquaculture industries, which remain major proponents of 
state-based support for U.S. veterinary schools.  

                                                 
2The AVMA biennial compensation surveys have a response rate of approximately 

25%. If DVMs who are more successful are more likely to respond, the reported earnings 
may exceed actual medians.  
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TABLE S-1 Employed U.S. Veterinarians in 2010 
Employment Category Number 2009 Median Earnings 

Food-animal-exclusive practice   1,109 103,000 

Food-animal-predominant practice   3,890   91,000 

Mixed-animal practice   4,326   85,000 

Companion-animal-predominant practice   5,966   91,000 

Companion-animal-exclusive practice 41,381   97,000 

Equine practice   3,743   85,000 

Other private practice   1,087   79,000 

College or university   6,425 103,000 

Federal government   1,780 103,000 

State or local government   1,099 106,000 

Uniformed services      713   85,000 

Industry   3,218 148,000 

Other public and corporate   2,066 103,000 

Other, unknown 16,766 N/A 
NOTE: Total is greater than 90,201 because veterinarians may hold more than one posi-
tion. 
SOURCE: AVMA, 2010a and 2011a. 
 
 

The increase in companion-animal practitioners has coincided with an in-
crease in the number of women in veterinary practice. In 2009, female member-
ship in the AVMA outnumbered males, and in 2010, 78% of students entering 
veterinary school were women. It is unclear why fewer men are seeking a career 
in veterinary medicine. Women are represented in all sectors of veterinary em-
ployment, but mainly in companion-animal-exclusive practice, where they con-
stitute 56% of the workforce, and least of all in food-animal-exclusive practice, 
where they are 18%. As a group, women in veterinary practice earn less than 
men in every sector of veterinary medicine. Various factors explain some of the 
income disparity: female companion-animal practitioners work fewer hours than 
do men, are more likely to work part-time, and more often leave the workplace 
temporarily to raise families, all circumstances associated with lower pay. More 
women are associates than practice owners, which may offer greater work 
schedule flexibility, but lower income. Whether women are reshaping the norms 
of veterinary practice over the long term is an open question. 

A third major trend affecting all of veterinary medicine is that of the indebt-
edness of graduates. Because of cuts in public support for veterinary schools, 
student tuition is increasing. Figure S-1 shows the average starting salary of new 
DVMs accepting positions in private veterinary practice at the time of gradua-
tion, and increases in student debt over time. 

Workforce Needs in Veterinary Medicine

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/13413


8                  Workforce Needs in Veterinary Medicine 

0

20,000

40,000

60,000

80,000

100,000

120,000

140,000

2006 2007 2008 2009 2010 2011

Year

An
nu

al
 S

al
ar

y 
($

)

Food animal Companion animal Equine Student Debt
 

FIGURE S-1 Student debt and mean starting salary for new DVM graduates. DATA 
SOURCE: AVMA Market Statistics, 2006-2011. 
 
 

In 2011, new DVM recipients graduated with an average student debt of 
$142,613 and an average starting salary of $66,469. At the current rate of inter-
est on student loans (6.8%), the annual debt service will be in excess of $18,000 
per year for a 10-year payoff. Although the trend toward increased student debt 
is common in higher education, incomes remain low in veterinary medicine rela-
tive to the cost of the education. Most other health-related jobs require fewer 
years of education and offer higher salaries. 

 
Trends in Companion-Animal Practice 

 
The largest sector of the veterinary medical profession is comprised of pri-

vate practitioners who treat companion animals exclusively. The companion-
animal sector has experienced an increasing degree of specialization, including 
the development of emergency clinics in urban and suburban settings that have 
reduced practitioners’ after-hours obligations, and opened up opportunities in 
emergency medicine. In addition, more veterinarians are seeking board certifica-
tion in one of 21 specialties, such as surgery, oncology, and orthopedic medi-
cine. In 2010, about half of veterinary graduates pursued advanced study in 
some specialty (including those unrelated to companion-animal medicine). Ex-
planations for the trend include demand (pets are living longer, requiring spe-
cialized services), higher earnings of specialists and the need to pay-off debt, 
and intellectual interest in the specialty fields. 

Another trend in companion-animal medicine is the emergence of corpo-
rate-owned clinics, like Banfield, a division of Mars, Inc., which owns about 
800 hospitals. Corporations have been able to take advantage of the economies 
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of scale in providing services, and use greater numbers of veterinary technicians, 
so veterinarians can treat more patients per day than in smaller practices.  

Projections about the future growth of companion-animal medicine practice 
are uncertain. Recent average salaries of companion-animal-exclusive practi-
tioners, especially practice owners, continue to rise, while salaries in compan-
ion-animal-predominant practice have fallen. The current economic recession 
makes it difficult to judge trends. Some studies show that expenditures on pets 
are closely tied to household income, which is likely to rebound. However, the 
recent accreditation of additional veterinary schools outside the United States 
(attended by U.S. students) will increase the supply of companion-animal veter-
inarians in the workforce, placing downward pressure on salaries.  

The success of companion-animal medicine has become a double-edged 
sword in veterinary academe. In orienting veterinary school curricula toward the 
goals of the majority of students, important subjects (for example, infectious 
diseases, public health, and environmental toxicology) receive less emphasis. 
Although fewer numbers of veterinary graduates seek employment in public 
practice and industry settings (only about 3.5% in fourth year student surveys 
suggest that they will seek jobs in those sectors) the expertise needed in those 
positions is no less critical; it requires knowledge of a broader spectrum of vet-
erinary subject matter than that focused on companion animals. Moreover, the 
pursuit of specialties is competing for resources, thus skewing educational prior-
ities in veterinary schools. The 2-3 year specialty programs, whose requirements 
are determined by independent boards and colleges, typically involve internships 
and residencies and require two or more faculty mentors. This draws resources 
away from the central obligation of veterinary schools to educate entry-level 
DVMs.  

 
Trends in Equine Practice 

 
The economic downturn has affected almost all major sectors of the profes-

sion, and in private practice, equine medicine has been most negatively affected. 
Investment in the racing industry, horse ownership, and demand for veterinary 
services have all declined. Associates in equine medicine have the lowest start-
ing salaries of the private-sector practitioners. The average starting salary in 
equine practice declined by 3.5% between 2010 and 2011, and median salaries 
for equine practitioners fell from $91,000 to 85,000 between 2007 and 2009. 
However, the most experienced equine practitioners make salaries higher than 
those in any other private practice (an average of $160,240 for practitioners over 
60 years of age). Still, the current situation suggests that opportunities in equine 
practice will not substantively increase in the near term.  

Unlike companion-animal practice, emergency clinics have not developed 
in equine practice. Consequently, equine practitioners spend a great deal of time 
on call. Although equine practitioners are now predominantly male, the propor-
tion of women in the field is growing. 

Workforce Needs in Veterinary Medicine

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/13413


10                  Workforce Needs in Veterinary Medicine 

Trends in Food-Animal Practice 
 

Reflecting a decrease in the number of livestock farms nationwide and the 
consolidation of food-animal production, the demand for veterinarians in the 
livestock, poultry, and swine industries is changing. Although the median salary 
for food-animal-exclusive veterinarians has been higher than that of any in pri-
vate practice ($109,000 in 2009), it is not growing, and neither are the numbers 
of veterinarians in this sector. The number of food-animal-predominant veteri-
narians has actually declined, diversifying to treat companion animals and hors-
es. 

Consolidation of food-animal production has been accompanied by a de-
crease in the economic value of animal products relative to feed prices by about 
half since 1980 (see Figure 4-1 in the full report). The small profit margins re-
ceived by producers mean that managerial decisions are increasingly based on 
cost containment, and consequently, much of primary veterinary care is being 
transferred to non-veterinary farm staff. Those developments have challenged 
the food-animal veterinary profession to change its role in animal production. 
For large-scale, intensive farms, that requires maintaining the health of animal 
herds, rather than individual animals, overseeing environmental stewardship, 
and increasing overall farm productivity and income. The profession has been 
slow to adapt to changes in the food-animal sector.  

Although the demand for veterinary care in food-animal practice is general-
ly declining, primary veterinary services are still needed in rural areas where 
widely-dispersed, smaller-scale food-animal producers must share the cost of 
supporting a large-animal veterinary practice—unsuccessfully, in many cases. 
The reduced number of rural food-animal veterinarians has left a gap in animal 
care and raises concerns about the level of animal disease surveillance in the 
field, which is critical to the prompt detection of outbreaks with potentially mas-
sive economic consequences, not to mention public health threats such as H5N1 
avian influenza. Although the states and the federal government have launched 
programs to subsidize educational loan repayment for veterinarians needed in 
rural areas, it is uncertain whether those incentives will keep veterinarians in 
food-animal practice long term. 

 
Trends in Public Sector Practice 

 

Public sector veterinarians are employed by states and the federal govern-
ment to fulfill a wide array of public responsibilities, including regulatory over-
sight and enforcement (food safety, animal welfare, and animal health), research 
(laboratory animal science, toxicology, risk assessment, disease control, antimi-
crobial resistance, drug-reactions, and disease-outbreak investigations), natural-
resource stewardship (wildlife and ecosystem management and disease monitor-
ing), national security (medical intelligence, biosecurity, and agro-terrorism pre-
vention), and human health (human- and animal drug review, health commis-
sioners and sanitarians).  
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The number of veterinarians employed in state governments is small, per-
haps fewer than 1,500, working in departments of public health, agriculture, and 
natural resources. About 3,000 veterinarians work in the federal government, the 
majority in the U.S. Department of Agriculture (USDA), the Department of De-
fense (DOD), and the Department of Health and Human Services (DHHS) (Ta-
ble S-2). According to a 2009 Government Accountability Office (GAO) report, 
the number of veterinarians in the federal government has declined by 40% 
since 1990; numbers in state public-health services have been static or have de-
clined. In addition to vacancies, one-third of veterinarians employed by USDA, 
the Food and Drug Administration, and the Army were eligible to retire in 2011. 

Since the GAO report was issued, the Office of Personnel Management es-
tablished an advisory council to evaluate the federal government’s need for vet-
erinary expertise, and several agencies within USDA, DHHS and DOD in-
creased hiring. Salaries for veterinarian positions in the federal government also 
have increased. However, some positions require a PhD or additional expertise. 
There are not many individuals available to fill those jobs, considering the de-
mand for similarly qualified veterinarians in the biomedical industry, where sal-
aries are significantly higher.  

 
Trends in One Health: Wildlife, Ecosystems, and Global Food Security 

 
A category of veterinary medicine that cuts across the public and private 

sectors is the broad discipline of wildlife and ecosystem health, which can be 
best understood in the context of its major areas of responsibility, which include: 
1) health management of free-ranging wildlife populations; 2) zoo-animal medi-
cine; 3) aquatic wildlife and marine mammal health; 4) wildlife rehabilitation; 
and 5) environmental, wildlife, or ecological toxicology. Determining how many 
veterinarians are employed in these fields is challenging because quantitative 
data are not captured by any one professional association. Employers include 
federal and state agencies, public and private universities, non-governmental 
organizations (NGOs), and zoos, aquaria, and marine and wildlife parks that 
may be publicly or privately operated. 

Given the numbers of wildlife species and their multiple direct and indirect 
interactions with humans, the needs are quite broad. Numerous veterinary 
schools have established centers and educational programs that address wildlife, 
but there is no single career track pursued by DVMs with these interests, and 
students are advised to be entrepreneurial in defining veterinary roles in these 
fields. 

Many aspects of veterinary medicine in wildlife and ecosystem health epit-
omize the multi-disciplinary field of One Health—a holistic concept of health 
that recognizes and addresses the complex linkages between humans, wild and 
domestic animals, and their ecosystems. Although not new for veterinarians, the 
concept is not yet in the mainstream of public consciousness. Greater 
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TABLE S-2 Veterinarians in the Federal Government 
Federal Agency Number of Veterinarians 

U.S. Department of Agriculture 1,771 

Department of Defense 841 

Department of Health and Human Services 316 
SOURCE: GAO, 2009. 
 
 
interactions among veterinary students and medical students, and between veter-
inary and human-health faculties, could advance the understanding of One 
Health as a way to reconcile wildlife and ecological stewardship with food-
animal production and improved public health.  

The connection of disease to food production argues for an expansion of the 
One Health agenda from one that is U.S.-centric to a more global view of the 
role of veterinarians in meeting the challenges of feeding the world’s growing 
population. Veterinary expertise will be needed to address the intertwined prob-
lems of urban food security, intensification of livestock production, and envi-
ronmental health in the developing world. The eradication in 2010 of rinder-
pest—a dreaded livestock disease and the only viral pathogen since smallpox to 
be eliminated globally, highlights what is possible, given financial support and 
leadership. The facilitation of broader interactions with those involved in global 
food security outside of veterinary colleges could bring additional resources to 
the wide range of activities related to this important field. 

 

Trends in Veterinary Medicine in Private Industry 
 

The highest paying jobs for veterinarians are those in pharmaceutical, bio-
technology, diagnostics, contract research, animal health, animal feeds, and ag-
rochemical companies, which in 2009 paid an average annual salary of 
$167,415. Positions for veterinarians include those in basic (discovery) research, 
product development, pre-clinical research and product safety research, regula-
tory affairs, marketing and sales, and customer support.  

Trends affecting private industry suggest that hiring of veterinarians is 
poised to grow. Food-animal producers want scientific and financial evidence to 
prove the value of animal-health products in their increasingly complex opera-
tions, so veterinarians are needed to educate customers and to demonstrate the 
value of products. Similarly, companion-animal owners want products that pre-
vent and treat diseases or improve an animal’s quality of life. As the technologic 
complexity of veterinary products has increased, so have regulatory require-
ments related to product safety, driving the need for veterinarians with special-
ized training in laboratory animal studies, pharmacokinetics, and toxicology.  

The high salaries offered in industry are suggestive of a strong demand for 
veterinary expertise for which there is a true shortage. Simply expanding the 
number of new DVMs by itself, however, will have little effect in filling indus-
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try positions, which require advanced training in pathology, toxicology, labora-
tory animal medicine or other sciences. The major associations and societies of 
board certified veterinarians in industry-relevant specialties are taking steps to 
attract and train diplomate candidates. Their efforts to establish student clubs, 
mentorships, training positions, and fellowship programs with support from in-
dustry have begun to show encouraging results.  

 
Trends in Veterinary Medicine in Academe 

 
AVMA statistics indicate that there are 6,425 veterinarians employed by 

U.S. colleges and universities. Of that number, about 4,000 comprise the aca-
demic faculty for colleges and schools of veterinary medicine. In addition to 
preparing students to be “practice ready” in 4 years, academic veterinary faculty 
also conduct research and participate in the post-graduate programs offered by 
most colleges of veterinary medicine, including MS and PhD programs, as well 
as internships and residency programs. The post-graduate programs, which are 
housed within veterinary science departments in U.S. colleges of agriculture and 
comparative medicine departments in U.S. medical schools, are designed to de-
velop additional expertise for positions in academe, industry, regulatory agen-
cies, biomedical research, or specialty private practice. 

A major trend affecting veterinary academe is the precipitous decline in 
state support for faculty positions and tuition support, resulting in reduced hir-
ing, layoffs, and the elimination of whole programs from veterinary schools. As 
noted earlier, veterinary schools cannot easily support the needs for advanced 
specialty training. The academic environment is a logical place for specialty 
training, with a diverse caseload and expertise in many core disciplines, but the 
proliferation of specialties has been pursued without adequate infrastructure 
support, core funding for faculty, and other training resources and equipment. 

Increasingly, veterinary faculty are required to cover a portion of their sala-
ries from grants, and purchase laboratory equipment and support graduate stu-
dents with funds from extramural sources. Competitive research grants from the 
National Institutes of Health (NIH) offer one source of such extramural funding, 
but only a few veterinary schools are competitive in attracting research dollars. 
More than half of NIH funding to veterinary colleges in 2011 went to 5 institu-
tions. The total funding awarded to all veterinary colleges was approximately 
$171 million.  

Colleges and schools of veterinary medicine face a precarious situation. 
They are in desperate need of trained graduates for faculty positions in structural 
biology, physiology, pharmacology, pathology, clinical pathology, infectious 
diseases of animals and zoonotic diseases, virology, microbiology, food safety, 
epidemiology, and nutrition. Also needed are clinical faculty members with ex-
pertise in both companion-animal and food-animal specialties, who would typi-
cally be expected to have specialty-board certification or a PhD in addition to 
the DVM. In the near future, the profession will experience major setbacks if 
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veterinary schools lack a sufficient number of experts to serve as faculty. Unfor-
tunately, the trends suggest that the academic veterinary community will not 
meet its own needs, let alone those of state diagnostic laboratories, federal re-
search and regulatory agencies, or the pharmaceutical and biologics industry.  

 
CONCLUSIONS AND RECOMMENDATIONS 

 
Matching the supply of veterinarians to demand for veterinary expertise de-

pends on the commitment of the profession to promote and develop diverse ca-
reers paths in veterinary medicine and on the efficient delivery of veterinary 
services. In the conclusions and recommendations presented below, the commit-
tee calls for partnerships, resource sharing, and collective action to consider how 
to strengthen the profession’s foundations. 
 
CONCLUSION 1: In its review of the profession, the committee found little 
evidence of widespread workforce shortages in veterinary medicine, alt-
hough industry and some areas of academic veterinary medicine are expe-
riencing shortages of veterinarians who have advanced training. The com-
mittee noted a difference between workforce shortages and unmet needs for 
veterinarian positions. Societal needs for veterinary expertise are substan-
tial and growing, but the potential contributions of veterinary medicine are 
not realized because appropriate positions in relevant sectors are lacking.  
 

True personnel shortages occur when positions go unfilled, even as employ-
ers increase salaries in an attempt to attract qualified candidates. In contrast, a 
situation of unmet needs occur in settings where positions with competitive sala-
ries are lacking, for varying reasons. The committee found that each sector of 
the profession faces somewhat different issues, and each will require different 
solutions.  
 

Recommendation 1A: Industry veterinary workforce shortages can 
be addressed by deeper partnerships between academe and indus-
trial employers of veterinarians. Academe should more actively 
seek industry biomedical research partnerships, student mentor-
ing, and opportunities in the curriculum to expose students to cor-
porate practice.  

 
In the committee’s view, the new and vacant positions found in industry 

represent a clear shortage because there are few qualified individuals to fill those 
jobs. This shortage can only be addressed by partnering with industry to educate 
future veterinarians with the skills for these positions. 

The establishment of student clubs for pathology and laboratory-animal sci-
ence at veterinary colleges, as recently initiated by the American College of La-
boratory Medicine, the American Society of Laboratory Animal Practitioners, 
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and the American College of Veterinary Pathologists (ACVP) is a favorable 
development, as is industry support for internships and training positions 
through the ACVP/STP [Society of Toxicologic Pathology] Coalition for Veter-
inary Pathology Fellows. Such programs, in addition to tracking options in vet-
erinary colleges, offer the best opportunity for channeling students into careers 
in laboratory-animal medicine, pathology, and comparative biomedical research.  
 

Recommendation 1B: To meet the need for positions for veterinar-
ians in public practice, the committee urges state and federal gov-
ernments to re-examine their policies on remuneration, recruit-
ment, and retention of veterinarians. 

 
In the federal government, the work of the Veterinary Medical Officers Tal-

ent Management Advisory Council should continue to refine veterinary posi-
tions. Changing a number of personnel policies—from recruitment strategies 
and hiring practices to retention initiatives, including child care and parental 
leave—could improve the government’s opportunity to employ veterinarians.  
 

Recommendation 1C: The Association of American Veterinary 
Medical Colleges, American Animal Hospital Association, and 
American Veterinary Medical Association should develop realistic 
strategies for meeting companion-animal veterinary medical work-
force needs. Building such a strategy requires reliable national data 
on consumer demand for companion-animal care, the economics of 
private practice, the role of veterinary technicians in extending 
companion-animal care, and the implications for the profession of 
growth in accredited and non-accredited veterinary schools both 
inside and outside the United States.  

 
Companion-animal veterinary medicine has come to dominate the curricu-

lum and resources of veterinary schools, sometimes to the detriment of other 
fields of veterinary medicine. To accommodate more students, some veterinary 
colleges have increased enrollment, and the AVMA has accredited additional 
veterinary schools. However, better data on the demand for companion-animal 
services and the capacity of the economy to support companion-animal practi-
tioners would help to inform decisions about increasing the number of DVM 
graduates. Strategic planning is needed to identify how to support the clinical 
faculty, specialists, and others required to train new companion-animal practi-
tioners and the companion-animal paraprofessionals who assist them. Those 
decisions also should consider how to maintain the quality of a veterinary educa-
tion, provide access to students at a reasonable cost, and meet the need for veter-
inary services in all sectors of the profession. 

Workforce Needs in Veterinary Medicine

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/13413


16                  Workforce Needs in Veterinary Medicine 

CONCLUSION 2: The decade-long decline in funding of education and 
research has jeopardized the profession’s future capacity to serve societal 
needs.  
 

Strengthening the scholarly base for veterinary medicine is fundamental to 
its future. Agricultural industries have effectively promoted state government 
support for veterinary education, but there is little support from the federal gov-
ernment. Although an American veterinary education is widely regarded as the 
world’s gold standard for veterinary education, low salaries, heavy workloads, 
and inconsistent policies for federal funding of research on animals have made it 
extremely difficult to attract research leaders to academic veterinary medicine. If 
the schools and colleges will not be able to fill faculty positions, some segments 
of teaching in veterinary education will be reduced. 
 

Recommendation 2: Veterinary academe should increase its com-
mitment to research, developing future faculty, and encouraging 
current faculty to work across disciplinary and professional 
boundaries. The Association of American Veterinary Medical Col-
leges is well positioned to take on the challenge.  
 
Effective research programs require long-term commitments by teams of 

investigators. Efforts to restructure veterinary medical education using distance 
learning and consortia should develop in ways that build on the research base. 
Research-based educational environments draw students to research careers, an 
essential process for sustaining the profession’s intellectual core. 

To remain in the mainstream of biomedical research, veterinary schools can 
improve their ability to attract funding by hiring more DVM-PhD and PhD men-
tors to attract grants and provide graduate training of veterinarians at the doctor-
al level, both in biomedical research and in research projects of primary im-
portance to animals. There are unique opportunities for building such programs 
in the biomedical sciences. For example, comparative veterinary medicine ad-
dresses a broad spectrum of spontaneously occurring diseases that are homo-
logues of diseases in humans and could be funded by the NIH. 
 
CONCLUSION 3: The current return on investment for veterinary educa-
tion is unsustainable and the cost of veterinary education is at a crisis point. 
The profession may be at risk for lowering the quality of applicants to the 
profession and the quality of veterinary education. The veterinary profes-
sion has been slow to respond to these challenges.  
 

The financial reward for the investment of seven to eight years or more for 
a student to obtain a professional veterinary degree is out of synchrony with the 
debt carried by graduates. For about the same number of years of training, veter-
inarians make much less than dentists and about the same as pharmacists, who 
can graduate with the required PharmD in as little as six years. 
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The large debt load has another adverse effect on the future of academic 
veterinary medicine; it undermines the willingness of young veterinarians to 
pursue PhD research training that would prepare them to take positions in aca-
deme. The current level of state support has kept academic salaries low (relative 
to those in industry and clinical specialty practices) so the additional years of 
training do not ultimately provide an adequate economic reward for the educa-
tion investment made.  
 

Recommendation 3a: Professional veterinary organizations, aca-
deme, industry, and government should work together with a sense 
of urgency to stimulate the collective actions needed to ensure the 
economic sustainability of veterinary colleges, practices, and stu-
dents. A national consortium or committee should be jointly sup-
ported to bring together initiatives that focus on the economic sus-
tainability of the profession in all sectors of service, education, and 
research.  
 
Veterinary education is the most expensive of all health-science education, 

in part because of the intense clinical training that produces “practice-ready” 
graduates. The full cost of a 4-year veterinary education is substantial—about 
$66,000 per year. Previous groups have called for a change and coordination in 
the nation’s approach to veterinary education and its costs. In 2011, the North 
American Veterinary Medical Education Consortium report Roadmap for Veter-
inary Medical Education in the 21st Century: Responsive, Collaborative, Flexi-
ble provided a wide array of options. An ongoing consortium of key veterinary 
organizations, deans, industry, government, and economists is needed to put into 
place those solutions that improve the sustainability of the profession.  
 

Recommendation 3b: As part of a comprehensive strategy to ad-
dress the economic sustainability of the veterinary profession, the 
working groups appointed by the consortium should create nation-
ally shared curricula. 

 
To reduce costs, veterinary schools and colleges urgently need to share fa-

cilities and expertise. The growth of distance education and webinars offers an 
opportunity to achieve this goal. The emerging power of distance education pro-
vides the greatest opportunity for advancing food-animal veterinary education at 
a comparatively modest cost. Webinars and similar technologies can lead to 
continuing-education credits for veterinarians. Teaching veterinary students 
from other developed and developing countries should be encouraged to extend 
the reach of U.S. academic programs and to capture the potential revenue that 
these sources can generate. 

Workforce Needs in Veterinary Medicine

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/13413


18                  Workforce Needs in Veterinary Medicine 

Recommendation 3c: U.S. veterinary colleges should evaluate and 
implement alternative options for the delivery of veterinary educa-
tion and research.  

 
Veterinary teaching is evolving and some non-traditional models are now 

used by AVMA-accredited veterinary colleges. Alternative models for veteri-
nary education, and those that spread the cost of specialty training, in particular, 
need to be evaluated by inter-professional committees to identify those that hold 
promise for improving the efficiency of veterinary medical education and re-
search in the United States. Alternatives for further evaluation include: 
 

 Creating university-private sector collaborations to establish comprehen-
sive medical centers that can meet the needs of animal owners and provide a 
state-of-the-art infrastructure for specialist training in companion-animal and 
equine medicine. Such centers would also serve as a focus for clinical trials and 
other research.  

 Sharing responsibility for specialty training though interschool collabo-
rations; relying on talent in private veterinary practices, specialty practices, in-
dustry, and public agencies; and by enlisting the support of government, non-
governmental organizations, and other stakeholders.  

 Reducing the length of pre-veterinary education to permit students with 
strong academic records to apply to veterinary school after 1 or 2 years of un-
dergraduate study. 

 Establishing more joint degree programs, such as the DVM-MPH and 
DVM-MBA. Finding financial support for DVM-PhD programs is essential to 
make the pursuit of a PhD more attractive, increase the pool of potential veteri-
nary faculty, and broaden the base of veterinary medicine. 
 
CONCLUSION 4: The veterinary profession is losing its presence in food-
animal production and care. 
 

With the changing nature of food-animal production in America, the de-
mand for traditional veterinary services has declined, creating two related prob-
lems: how to develop production medicine to serve the dynamically changing 
and increasingly intensive livestock and poultry industries; and, how to provide 
veterinary services in the rural United States where fewer and more widely dis-
persed farms make it difficult for food-animal clinicians to remain in practice.  
 

Recommendation 4a: To increase the economic value of veterinary 
services to producers, the education of food-animal practitioners 
should be reoriented towards herd health and interventions aimed 
at improving the financial health of the farm operation. Veterinary 
schools and colleges should work together to achieve this goal by 
creating centers of emphasis on food-animal medicine. 
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Veterinary academia has been slow to respond to educational needs in food-
animal production medicine. Large producers who dominate the livestock indus-
tries expect veterinarians to make decisions aimed at increasing herd health, 
productivity, and the overall profitability of the farming operation. Those are the 
services that producers seek and for which they are willing to pay. At the same 
time, the profession is also expected to increase its role in monitoring food safe-
ty, drug residues, animal welfare, nutrient management, and stewardship of the 
environment.  

The most compelling case for creating centers of emphasis is in those disci-
plines where small numbers of students are involved and it is difficult for each 
school or college to justify faculty costs. Such is the case for food-animal medi-
cine. There are models of successful centers in which advanced practical train-
ing and research is available, such as the Agricultural Research Service Meat 
Animal Research Center at Clay Center, Nebraska; the Swine Center of Excel-
lence at Iowa State University in conjunction with the Audubon-Manning Veter-
inary Clinic; the University of California at Davis Dairy Center at the Veterinary 
Medical Teaching and Research Center at Tulare, California; and the recently 
formed National Center of Excellence in Dairy Production Medicine Education 
for Veterinarians funded by USDA that is a collaboration among the veterinary 
schools of the Universities of Georgia, Minnesota, Illinois, and Kansas State 
University.  

Forming centers of emphasis is not a new idea, but it needs to be revisited 
and nurtured by veterinary leaders and affected stakeholders. In addition to ad-
vancing the quality of food-animal education, the committee sees the advantages 
of a strategically-planned network of cooperating centers for reducing a duplica-
tion of effort, faculty salaries, and facilities.  

The centers will develop only as entrepreneurial deans and faculty initiate 
inter-institutional discussion, formulate creative ideas, use distance education, 
and attract funding from industry, public-health agencies, foundations, interna-
tional organizations, and federal and international governments. Maintaining 
flexibility in center programs will be an ongoing challenge. A system of regular 
review or accreditation should be put in place at the time the centers are created. 
 

Recommendation 4b: The veterinary profession should formulate 
new ways of delivering cost-effective services to rural America, us-
ing veterinary technicians to extend animal-health services to un-
derserved areas. 

 
In rural areas where there are too few farms to support a full-time veterinar-

ian, a system of animal health care that integrates the licensed clinicians with 
rigorously trained paraprofessionals is needed. For this to be accomplished, 
AVMA and the professional associations of food-animal practitioners will need 
to enter a dialogue with officials to modify state practice acts to permit creden-
tialed veterinary technicians to administer livestock health services provided that 
they are subject to oversight by (and in constant communication with) licensed 
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practitioners who may be in distant locations. Veterinary technicians working 
with veterinarians have the potential to strengthen the nation’s capacity to im-
plement and administer health surveillance and early warning systems in rural 
America. Supporting this capacity could be an opportunity for private-public 
partnerships.  
 
CONCLUSION 5: Global food security is one of the most pressing chal-
lenges of the 21st century. The food and water security and safety concerns 
confronting the world today are far more daunting than anything veteri-
nary medicine has previously had to confront. Because these challenges are 
enormously complex, they will require the veterinary profession to engage 
in interdisciplinary and interprofessional One Health solutions.  
 

One Health issues cut across the interests of both industrialized and devel-
oping countries. The rapid urbanization in many newly-industrializing societies 
will create significant challenges to public health related to the spread of dis-
ease, the availability of clean water resources, the safety and abundance of food 
production, and the quality of the natural environment. These are local-scale 
issues with global implications. In view of the importance of increasing world 
food supplies, and the growing global trade in foods of animal origin, the estab-
lishment of global health programs would strengthen veterinary manpower in 
developing countries while protecting U.S. and global interests.  
 

Recommendation 5: Veterinary medical organizations and the 
deans of veterinary colleges should work to increase the visibility, 
standing, and potential of the profession to address global food se-
curity. Establishing a One Health think tank with the goal of ad-
vancing food-animal husbandry and welfare policies, ecosystem 
health standards, and the capacity of the veterinary profession in 
the developing world would help future generations of veterinari-
ans to collaborate across professions, disciplines and cultures. A 
part of this body should also consider the necessary competencies 
required of U.S. veterinary graduates to address the global chal-
lenges of food and water safety and security, and the health of wild-
life and ecosystems. 

 
The scientific and medical issues at the nexus of animal, human, and eco-

system health are of growing importance, and knowledge can be gained from 
understanding how changes in one system can affect others. To meet the de-
mand for animal protein by a growing world population, animal production in 
the developing world has expanded, and with it has come increased environmen-
tal pollution, food-safety concerns, and the potential for infectious diseases to 
spread. Antibiotic resistance, greenhouse-gas emissions, and feed- and food-
based toxins are the issues the veterinary medical profession is poised to ad-
dress, but ultimately, defining and implementing the priorities for a One Health 
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initiative is a responsibility to be shared with public health professionals, social 
scientists, and others.  

Every sector of veterinary medicine is experiencing changes that have im-
portant implications for the profession and the future tasks that it inevitably 
needs to assume. The greatest challenge facing the profession is how its educa-
tional system and the research enterprise at its foundation will survive economic 
constraints, at a time when the private and public sector are looking for increas-
ingly sophisticated veterinary expertise. With a serious examination of their col-
lective purpose and a national perspective on the future of the veterinary work-
force, the schools and colleges of veterinary medicine can meet those expec-
tations. 
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Introduction 

 
 The veterinary medical profession leads the world in developing a medical 
and scientific understanding of animals that supports society’s desire to care for 
and derive benefits from them. Veterinary medicine provides a foundation for 
the medical care of pets (companion animals); for the efficient and safe use of 
animals for food and other products; for the care and use of animals as research 
models and agents for improving human health; for understanding animals as 
sentinels of disease and toxic threats and as signals of ecological change; for 
wildlife conservation; and for supporting the lives and welfare of animals in 
captive environments.  
 In the United States, the veterinary medical profession comprises a small 
workforce (around 92,000 professionals, about one-tenth the size of the human 
medical profession) educated at a relatively small number of academic institu-
tions. More than half of the members of the workforce are companion-animal 
practitioners, who are by far the most visible veterinarians to the public. The 
public is generally unaware that a smaller, but no less important cadre of indi-
viduals are working to fulfill other societal priorities involving animals, for ex-
ample, in producing meat and milk that is safe, monitoring the spread of animal 
infectious diseases that are transmissible to humans (zoonotic diseases) such as 
H5N1 avian influenza, West Nile virus, rabies, and Severe Acute Respiratory 
Syndrome, and for discovering new treatments for cancer and other diseases. 
Most would be surprised, upon reflection, to comprehend the frequency at which 
human and animal lives intersect daily, and the breadth of the little publicized 
domain of the veterinary profession.  
 The modest size and disciplinary composition of the U.S. veterinary work-
force is relatively fixed as a function of the annual number of graduates awarded 
the degree of Doctor of Veterinary Medicine (DVM)1 by 28 U.S. veterinary 
schools and colleges—approximately 2,500. Growing at a rate that has increased 

                                                 
1At the University of Pennsylvania, the degree is called the Veterinerae Medicini  

Doctoris (VMD). This report uses DVM throughout to refer to both degrees. 
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slowly but steadily in the last decade, the workforce in the past has been in bal-
ance with the needs of society and has made major contributions and achieved 
great progress in supporting critical human (and animal) needs. However, a 
changing environment for veterinary medicine has disturbed that balance, rais-
ing concerns inside and outside of the profession that the workforce might be 
insufficient to address all of what is being asked of it, placing at risk not only 
society’s priorities for caring and using animals, but also animal and human 
health, lives, and livelihoods.  
 Some of those changes have altered the demand for traditional veterinary 
services, particularly in relation to the production and care of food animals both 
in the United States, where consolidation has resulted in fewer but larger, inten-
sive animal-production units, and globally, where food-animal production in 
developing countries has sharply expanded to accommodate growing urban 
populations who want more meat and milk in their diets. In addition to altering 
the kind of veterinary services needed and the way in which they are delivered, 
the changing footprint of food-animal production has also created concerns re-
lated to pollution, impacts on wildlife and ecosystems, food safety, and infec-
tious diseases that have collectively expanded the purview of veterinary medi-
cine into a newly forming discipline described as “One Health.” A key question 
is whether the veterinary profession is preparing adequately to address the food 
security and health needs of the closely-interconnected world of the 21st century 
through participation in the One Health discipline. 
 The demand for veterinary services has also been modified by new advanc-
es in medical treatments for companion animals that are increasingly requested 
by pet owners. To deliver those treatments, a growing number of veterinarians 
are seeking board certification in specialty veterinary medical fields. Although it 
represents an advancement of the companion-animal workforce, that trend has 
strained the resources of veterinary colleges and schools that have attempted to 
provide specialty training in addition to a broadly-based education to entry-level 
veterinarians, without sufficient resources to do both. 
 The biggest change affecting veterinary schools and colleges is, in fact, the 
decline in public support for basic veterinary education and research at the state 
and federal levels. A consequence of tightened budgets, the loss of funds has 
raised concerns that the ability of the profession to continue contributing to bio-
medical science and public welfare is being quickly eroded, because the pipeline 
of future veterinary research scientists depends on strong research and teaching 
programs in academe. It is not surprising that there is a strong demand for 
DVM-PhDs in the biomedical and pharmaceutical industries—since compara-
tive medicine is a basis of biomedicine; however, without support for the spe-
cialty training needed by industry or the academic research training needed by 
both industry and academe, the pipeline of those candidates will soon be empty. 
How to reverse this trend is a major question and a challenge for the colleges 
and schools of veterinary medicine. The decline in public support for veterinary 
education has also placed a growing tuition burden on students, and student debt 
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has significantly outpaced income growth, a situation exacerbated by the current 
economic downturn. 
 Since 2009, women have comprised the majority of U.S. veterinarians 
(AVMA, 2010a). Most are companion-animal veterinarians who are more likely 
to work fewer hours than veterinarians in other sectors of practice, and their in-
comes are lower than their male counterparts (Felsted and Volk, 2000). In addi-
tion to the fact that fewer men in general are entering veterinary medicine, mi-
norities remain at about 10% of the workforce, although efforts by the 
Association of American Veterinary Medical Colleges (AAVMC) have in-
creased minority student enrollment to about 12% of the student population 
(Cima, 2008). 
 The number of women in the veterinary profession has increased at the 
same time that corporate ownership of companion-animal veterinary clinics, 
such as Banfield, a division of Mars, Inc., have expanded. Those clinics employ 
many veterinarians as associates, but veterinary associates make less money 
than private practice owners. In addition, as additional veterinary schools out-
side the United States have come on-line, the pool of companion-animal veteri-
narians in the United States is growing. Therefore, there is another set of critical 
questions for the profession: how to adjust to the global economic slowdown, 
how to reduce the cost of a veterinary education, and how to maintain a strong 
profession, not only in companion-animal practice, but in other sectors of veter-
inary medicine that are important to society. 
 This report examines such questions and how they relate to the size and 
composition of the workforce and the occupational roles of veterinarians in the 
public and private sector (Table 1-1). Societal needs can only be met if there are 
jobs filled by individuals who are qualified to address the demands of the job. 
Thus there is concern that for some occupations—biomedical laboratory-animal 
researchers, for example—jobs are remaining unfilled for long periods, while in 
other cases where their expertise could be applied, such as in ecosystem health, 
jobs for veterinarians appear to be scarce. In other instances, such as food-
animal practice in rural areas and public food-safety inspection, openings exist, 
but the financial incentives are too low to attract qualified candidates. If salaries 
aren’t likely to increase, other solutions to delivering veterinary expertise would 
be needed.  

Although every profession is affected by changes that occur in society, 
there is a limited ability to redirect veterinary expertise to respond quickly to the 
changes affecting it. To begin, there is often a debate about what changes are 
needed or even what can be achieved. And because the size of the workforce 
cannot be expanded easily, a small gap in response (for example, in redirecting 
part of the workforce) could have large effects in the sectors affected by them 
(such as increasing vulnerability to disease in the $120 billion livestock sector). 
In addition to uncertainty, there are multiple barriers to changing the size and 
composition of the veterinary workforce that can only be overcome with sub-
stantial, long-term, economic and human investments.  
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TABLE 1-1 Number (2010) and Earnings (2009) of Veterinarians Employed  
in the United States 
Employment Category 2010 Number 2009 Median Earnings 

Food-animal-exclusive practice   1,109 $103,000 

Food-animal-predominant practice   3,890   $91,000 

Mixed-animal practice   4,326   $85,000 

Companion-animal-predominant practice   5,966   $91,000 

Companion-animal-exclusive practice 41,381   $97,000 

Equine practice   3,743   $85,000 

Other private practice   1,087   $79,000 

College or university   6,425 $103,000 

Federal government   1,780 $103,000 

State or local government   1,099 $106,000 

Uniformed services      713   $85,000 

Industry   3,218 $148,000 

Other public and corporate   2,066 $103,000 

Other, unknown 16,766 NA 
NOTE: Total is greater than 90,201 because veterinarians may hold more than one posi-
tion. 
DATA SOURCES: AVMA 2010a and AVMA, 2011aa. 
aMost of the data on the salaries of veterinarians in the report are drawn from the biennial 
AVMA Compensation Surveys, which are based on a randomized, stratified-
disproportionate sample of employed U.S. veterinarians (including AVMA members and 
nonmembers). The response rate of the surveys is about 25%. If DVMs who are more 
successful are more likely to respond, the reported rate of earnings may exceed actual 
averages.  
 
 

For some time, the veterinary profession and the colleges of veterinary 
medicine have been asking if the veterinary educational system should expand, 
and if so, in what ways, to meet these changing workplace demands. Hence, in 
2007, the American Veterinary Medical Association, the Association of Ameri-
can Veterinary Medical Colleges, the Burroughs-Welcome Foundation, the 
American Animal Hospital Association, and Bayer Animal Health, Inc. ap-
proached the National Research Council (NRC) to ask it to undertake a study of 
the broad scope of issues related to the veterinary workforce in the United 
States. The study committee established by the NRC (see Appendix A for bios 
of committee members) was charged with preparing a report that describes the 
adequacy of the current supply of veterinarians in different occupational catego-
ries and employment sectors, evaluates trends that would affect the kinds of jobs 
available to veterinarians in the future, and identifies the options for meeting the 
requirements of a veterinary workforce. Box 1-1 contains the formal statement 
of task for the study. 
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BOX 1-1
Statement of Task 

 
An expert committee will be charged to study the broad scope of issues 

related to the veterinary workforce in the United States. The study will ex-
plore historical changes in the size and characteristics of the veterinary work-
force; assess the demographics and adequacy of the current supply of veter-
inarians in different occupational categories and sectors of the economy; and 
identify incentives, disincentives, and other factors that are likely to affect the 
numbers of veterinarians seeking jobs in different sectors in the future. The 
study will also examine trends affecting the kinds of jobs available to veteri-
narians and assess future demand for veterinary expertise in existing and 
new employment sectors. The study will examine the current and future ca-
pacity of universities and colleges to provide sufficient numbers of adequate-
ly trained veterinarians and identify training needs relative to the demand for 
specific expertise. A report will present the findings of the study, and identify 
options for meeting requirements for a veterinary workforce.

 

Over the course of 2007 to 2009, the committee held six meetings and in-
terviewed more than a dozen experts on veterinary workforce issues in academe, 
as well as in public, private, and industrial practice. The committee developed 
and distributed exploratory questionnaires to veterinarians and employers in 
different sectors to obtain preliminary insights that could be integrated with oth-
er information, such as membership surveys and data from veterinary associa-
tions to discern trends. Appendixes B, D, and G contain the questionnaires used 
by the committee. The report has been long in the making, in part because of the 
inconsistent ways in which organized veterinary medicine compiles data, render-
ing it difficult to analyze long-term trends in the profession. Accurate predic-
tions for the future are rooted in understanding these trends.  

Chapters 2, 3, and 4 of the report examine data, information, and trends in 
the private practice of companion-animal, equine, and food-animal medicine, 
respectively. Appendix C contains supplementary material related to food-
animal practice. Chapter 5 explores information from companies in the biomedi-
cal and pharmaceutical industries and the specialty colleges that seek to produce 
specialists who are in demand in those industries. Chapter 6 examines public 
practice—the employment of veterinarians by states and the federal government, 
who oversee areas of significant national interests. Appendix E provides a list of 
recruitment tools available to agencies of the federal government for attracting 
veterinary talent. Chapter 7 examines the role of veterinarians in wildlife and 
ecosystem health, where many important scientific and veterinary challenges are 
now emerging, and Appendix F contains a list of short courses available to pre-
pare students for careers in these fields. Chapter 8 makes a case for extending 
the concept of One Health to the issue of global food security. Chapter 9 ex-
plores the challenges facing the veterinary medical schools, which sit at the cen-
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ter of the supply pipeline for veterinary expertise. Chapter 10 contains an eco-
nomic lens through which to view the workforce supply and demand issues. 
Finally, Chapter 11 provides the committee’s overarching analysis, findings, 
conclusions, and major recommendations. 

The changes facing the profession are serious and consequential, and it is 
critical that the attention of all sectors concerned with the need for veterinary 
expertise (and as this report shows, there are many) be engaged in supporting the 
evolution of the profession. This report is the first comprehensive review of the 
profession since the 1988 Pew National Veterinary Education Program report, 
Future Directions for Veterinary Medicine. In the intervening 24 years, veteri-
narians have made impressive contributions to human and animal health through 
clinical service, innovation, and research. Increasingly, however, concerns are 
mounting about the slow pace with which the recommendations of the Pew Re-
port are being implemented. Because the pace of change is unlikely to abate, the 
committee urges the veterinary profession to review its place in society and ana-
lyze its future directions more regularly and with a greater sense of urgency. 
This report provides additional evidence of the need for essential and more rapid 
adjustments in support of a profession that is presently critical to the social well-
being of the American people and will almost certainly become more important 
as the 21st century unfolds. 
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Companion-Animal Medicine 

 
This chapter describes the workforce changes in the companion-animal sec-

tor over the last 30 years, assesses the current need for companion-animal ser-
vices, projects the demand for companion-animal veterinary services in the next 
five years, and estimates the supply of companion-animal veterinarians in that 
time period. Finally, alternative models for meeting the needs for companion-
animal veterinary services in the future are proposed.  

 
COMPANION-ANIMAL VETERINARIANS 

 
 Of the 90,201 members of the American Veterinary Medical Association 
(AVMA) employed in the United States in 2010, the employment status is 
known for 76,803 (85%) (AVMA, 2011a). Of that number, over 70% spend all 
or part of their time devoted to companion-animal practice, a proportion that has 
remained relatively steady for the last 14 years, having increased markedly since 
the 1960s (AVMA, 2010a). Most companion-animal veterinarians spend 100% 
of their time on companion animals (companion-animal-exclusive). The remain-
ing are categorized by AVMA according to the estimated amount of time they 
spend on companion animals: 90% (companion-animal-predominant), 49% 
(mixed animal), and 6% (food-animal-predominant) (AVMA, 2009a).  

 
LIFESTYLE BENEFITS OF COMPANION-ANIMAL MEDICINE 

 
Veterinarians in private practice are typically practice owners or work as as-

sociates in practices established by others, including animal health care compa-
nies, such as Banfield,  which, with a network of 2,000 veterinarians and over 
750 pet hospitals, is the largest such firm in the United States. One factor that 
attracts veterinarians to companion-animal private practice is lifestyle. Although 
most companion-animal practitioners work full-time, they work the least number 
of hours per week of all private practitioners (AVMA, 2009a; AVMA, 2011a). 
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Companion-animal-exclusive owners work a mean of 45.9 hours per week (me-
dian 45), compared to food-animal-exclusive (mean 52.7 hours, median 51.5 
hours) and equine (mean 53.8 hours, median 53.0 hours) practice owners. The 
comparison for associates is similar, with companion-animal-exclusive associ-
ates working a mean and median of 44.2 and 44.0 hours per week, or approxi-
mately 8 hours less than food-animal-exclusive associates, and approximately 14 
hours less than equine associates (AVMA, 2011a).  

In addition to working fewer hours in general, the development of emergen-
cy clinics in urban and suburban settings has diminished the after-hours obliga-
tions for companion-animal practitioners. In many instances companion-animal 
practice owners in a region cooperate to establish emergency clinics that see 
clients from all practices after-hours. These factors and others serve as incen-
tives to attract a majority of new veterinarians entering the profession to pursue 
companion-animal private practice. 

 
Earnings1 

 
The median and average incomes of companion-animal practice owners re-

flect different aspects of the earnings of that workforce. A number of very high 
earners in the industry pull the average income upwards. The median might be a 
better indication of the income of most of the mid-level earners. However, the 
trends in both measures can be useful. In 2007, the median income of a compan-
ion-animal-exclusive practice owner was $133,000, which was about the same 
as practice owners in food-animal or equine private practice. In 2009, the medi-
an income of exclusive practice owners increased to $139,000, while that of 
food-animal-exclusive and equine practice owners was $133,000 and $109,000, 
respectively. Between 2005 and 2009, the average income for companion-
animal-exclusive practice owners increased from $142,501 (2005) to $155,518 
(2007) to $171,119 (2009) (AVMA, 2011a).  

The median income of a companion-animal-exclusive associate in 2007 was 
$85,000, demonstrating the substantial financial benefit of practice ownership 
over an associate position. However, salaries are rising for associates as well as 
owners. Between the years 2005 and 2009, the average income for companion-
animal-exclusive associates rose from $79,827 (2005) to $91,592 (2007) to 
$97,074 (2009) (AVMA, 2009a; AVMA, 2011a). The companion-animal- ex-
clusive associates in the 90th percentile of earnings saw their mean income in-
crease 22% ($109,000 to $133,000) from 2005 to 2007 (AVMA, 2009a), and to 
$145,000 in 2009 (AVMA, 2011a). 

                                                 
1Veterinarian salary data are drawn from AVMA Compensation Surveys, which are 

based on a randomized, stratified sample of employed U.S. veterinarians (including 
AVMA members and nonmembers). The response rate of the Surveys is about 25%. If 
DVMs who are more successful are more likely to respond, the reported rate of earnings 
may exceed actual averages. 
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Among associates in all areas of private practice, the mean earnings of 
companion-animal-exclusive associates was the highest in 2007 (AVMA, 
2009a; see Figure 2-1). This was also true in 2009 with mean associate incomes 
reported as follows: companion-animal-exclusive $97,074, companion-animal-
predominant $86,982, food-animal-exclusive $87,765, food-animal-predominant 
$79,790, equine $85,055, and mixed animal $73,000 (AVMA, 2011b). Real 
income, expressed in 1997 dollars and corrected for retail price inflation for pri-
vate practice associates in all sectors, increased from a mean of $64,218 in 2005 
to $69,431 in 2007 (an 8% increase over 2 years). 

The income gap between companion-animal-exclusive associates and asso-
ciates for other species also widens with experience. Companion-animal-
exclusive associates with 25 years or more experience earn substantially more 
(median income $115,000) than equally experienced associates in food-animal-
predominant (median income $64,000) or equine medicine (median income 
$91,000) (AVMA, 2009a).  

 
Specialization Increases Earnings 
 

An increasing number of veterinarians are becoming specialists by pursuing 
advanced study and board certification in one of 21 areas of expertise. In 1989, 
15% of veterinary graduates pursued advanced study in some specialty (not just 
companion-animal-related). In 2008, the figure increased to 40.0% and jumped 
to 49.2% in 2010 (AVMA, 2011c). One explanation for this trend is an increase 
in the demand for specialized services. Pets are living longer and receive more 
specialized veterinary care, for example, oncology and orthopedic surgery. 
 
 

 
FIGURE 2-1 1997-2009 Associate mean income by practice sector. SOURCE: AVMA 
Biennial Compensation Surveys. 
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Companion-animal practitioners’ earnings are substantially increased with 
board certification. The mean and median incomes of companion-animal prac-
tice owners who were board certified in 2009 were $208,446 and $175,000, re-
spectively, versus $168,586 and $139,000 for practice owners who are not board 
certified (AVMA, 2011a). Another possible reason that a growing number of 
veterinary graduates who seek the higher incomes that specialists can potentially 
earn is also related to the need to service their educational debt (Chieffo et al., 
2008). Even with taking lost income during specialty training into consideration, 
the return on investment from specialty board certification, as measured by life-
time earnings, compares favorably to that of practice owners and associates 
(Gordon 2010). Those who pursue advanced study and specialize no doubt do so 
for professional fulfillment, as well as financial gain. As is discussed in greater 
detail in the Chapter 10 and elsewhere, graduates from veterinary colleges are 
facing educational debt burdens due to rising tuition costs that are increasing 
more rapidly than starting salaries.  

 

Women and Companion-Animal Medicine 
 

Since the late 1970s, the number of women entering veterinary schools has 
been growing (while the number of male applicants has been declining). Women 
now represent about 80% of the students in U.S. veterinary schools (Slater and 
Slater, 2000). As noted earlier, since 2009, there were more female than male 
AVMA members, most identifying themselves as companion-animal practitioners; 
in 2010, women comprised 56% of the companion-animal-exclusive veterinary 
workforce (AVMA, 2011B). 

Women in veterinary medicine work fewer hours than men (Brown and Sil-
verman, 1999a), but anecdotal evidence suggests that younger veterinarians, 
men and women, place a higher priority on having time for their personal lives 
than previous generations (Kennedy, 2004). This plays a significant role in ca-
reer decisions, and may continue to do so in the future.  

However, women are more likely to work part-time, exit the labor market 
more often, and, although interested in owning their own practices, are less like-
ly to pursue that route following graduation (Smith, 2006; Felsted and Volk, 
2000). Whether as a practice owner or an associate, women earn less than men 
(AAHA, 2004). Although the flexibility of a profession in companion-animal 
veterinary medicine may be considered a worthwhile tradeoff, the earnings dis-
crepancy between men and women (discussed in greater detail in Chapter 10) 
suggests that future earnings increases of companion-animal practitioners may 
follow a lower pay trajectory as women come to dominate the field. 

 
DEMAND FOR COMPANION-ANIMAL VETERINARY SERVICES 

 
 The primary sources of demand for veterinary services are the growth in the 
number of pets owned in the United States and the growth in expenditures for 
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veterinary medical services per pet-owning household. While the percentage of 
American households owning companion animals has stayed relatively constant 
in recent years (57.9% in 1991 vs. 59.5% in 2006), the growth of the U.S. popu-
lation has been paralleled by increases in the pet population, especially dogs and 
cats, whose numbers have increased sharply since 1996 (Figure 2-2).  

Average veterinary expenditures per pet-owning household grew even more 
quickly than the populations of companion animals, particularly those by dog 
and horse owners, which are nearly twice the average expenditures per cat-
owning household (Figure 2-3). Increased expenditures per household, stated in 
dollars of 2006 purchasing power, reflect in part an increased number of pets per 
household, some increase in the number of annual visits to veterinarians, and 
increased expenditures per pet.  
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FIGURE 2-2 Numbers of pets in American households. DATA SOURCE: Calculated 
from AVMA, 2007a.  

 

 
FIGURE 2-3 Average annual expenditure per pet-owning household. DATA SOURCE: 
Calculated from AVMA, 2007a. 
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The economic recession that began in December 2007 (with national unem-
ployment at 4.9%) has been long and deep, and unemployment rose to 10.2% in 
October 2009. It will be some time before surveys of animal owners and veteri-
nary practices reveal the effect of the recession on veterinary medicine. Anecdo-
tal evidence points to declines in spending by pet owners. The effect may be 
largest in areas that have the highest unemployment rates, such as California, 
Nevada, Michigan, Rhode Island, and South Carolina, where unemployment 
exceeded 12% in October 2009 (BLS, 2009). A recent examination of veterinary 
practices shows a 3% decrease from 2006 to 2009 in the average amount that 
clients spend before they stop treatment (Verdon, 2009). There is also a substan-
tial decrease in the number of announcements of job openings posted in the 
AVMA placement service.2 Because a larger share of the veterinary profession 
focuses on services to companion animals, professional incomes become more 
sensitive to changes in the aggregate performance of the economy and vulnera-
ble to declines during recessions.  

However, despite the economic downturn that began in 2007, the starting 
salaries for graduates of the class of 2009 increased by 6.8% and 7.2% in the 
companion-animal-exclusive and companion-animal-predominant sectors, re-
spectively, when compared to the class of 2008 (Shepherd, 2008, 2009). Gradu-
ates in 2010 saw a modest increase in starting salaries, with $71,462 (3.3% in-
crease) for graduates entering careers in the companion-animal-exclusive sector, 
and $68,826 (4.0% increase) for the companion-animal-predominant sector 
(AVMA, 2011c). In 2011, however, starting salaries for students entering the 
companion-animal-exclusive sector declined to $69,789, while those for the 
companion-animal-predominant sector edged upwards to $69,654 (Shepherd, 
2011). The most compelling evidence of the demand for veterinary manpower is 
the increase in income. 
 In the long-term, the demand for companion-animal services may be more 
durable than other veterinary sectors. The extent to which owners of companion 
animals use pet insurance may influence spending in the future (see Box 2-1). In 
addition, the largest growth rate in pet ownership is in retired couples, and the 
aging of the baby boomers will have its effect on the need for companion-animal 
veterinary services in the coming years (AVMA, 2007a). 

 
Predicting Future Needs for Companion-Animal Veterinarians 

 

Since the proportion of households in the United States with companion an-
imals has been historically constant, then the number of pets (and pet visits to 
veterinarians) might be reasonably correlated to size of the U.S. population. 
Thus, it might be possible to calculate the demand for veterinary services in the 
future using data on the current number of pet visits annually (and an estimate of 
 

                                                 
2Count of advertisements of openings for DVMs in the Journal of the American Vet-

erinary Medical Association. 
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BOX 2-1
Pet Insurance 

 
In Europe, up to 50% of pet owners buy pet health insurance. Pet insur-

ance has probably played a central role in supporting the development of 
specialty practices in the United Kingdom (Petplan, 2008). In the United 
States, less than 1% of pet owners’ expenditures on pets are for pet insur-
ance (Pulliam Weston, 2009). It is uncertain, but expanded sales of pet in-
surance might increase total spending for veterinary services for pets. Pet 
insurance has been available in the United States for several decades, but 
the market penetration remains slight. Because basic veterinary services are 
available at modest cost in many cities, sales of veterinary services are sen-
sitive to price, particularly for low-income households (Brown and Silverman, 
1999a). A 10% increase in price would lead to a 4% decrease in services on 
the average. Although insurance spreads the price of costlier services 
among insurance clients through premium payments, the cost of operating 
an insurance company adds to the total cost. People who want to spend 
more per pet are more likely to buy insurance than people who intend to 
spend less, but it is not necessarily the case that a person who is induced to 
buy insurance would see more dollars flow to veterinarians than they would 
have spent directly on veterinary service without insurance. 

 
 

the number of veterinarians who cared for those animals during the visits) and 
information on the current size and projected growth of the U.S. population. In 
the following section of the report, the committee used information from various 
sources to develop predictions about future needs for companion-animal veteri-
narians. Given the uncertainty at various points in the analysis, including the 
influence of the economic downturn on demand, the predictions should only be 
considered as broad estimates. Indeed, the committee would like to see better 
and more continuous data collection on companion-animal practices and the 
demand for services. 

 

Current Pet Visits and Veterinarians  
 

In 2006 there were 188.7 million pet visits (dogs, cats, birds, and exotic 
pets) to veterinarians who either spent full time treating companion animals 
(companion-animal-exclusive) or some lower fraction of time (companion-
animal-predominant, mixed animal, and food-animal-predominant). Using 
AVMA membership information on the numbers of veterinarians in each cate-
gory and the percentage of time spent treating companion animals, the commit-
tee calculated that services for the 188.7 million pet visits were met by the full 
time equivalent (FTE) of 48,158 veterinarians. Box 2-2 describes the assump-
tions the committee made in calculating its estimate of total companion-animal 
FTEs working in 2006. Table 2-1 illustrates the results of the committee’s calcu-
lations. 
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BOX 2-2
Calculation of Companion-Animal,  
Full Time Equivalent Veterinarians 

 
Veterinarians who work with pets devote 100% (companion-animal-

exclusive), 90% (companion-animal-predominant), 49% (mixed animal), and 
6% (food-animal-predominant) of their time to companion animals (AVMA, 
2009a). The majority of companion-animal specialists in private practice list 
themselves as companion-animal-exclusive. The percentage of veterinarians 
working part-time is 6.7% for food- animal-predominant, 7.4% for mixed ani-
mal, 14.5% for companion-animal-predominant, and 19.4% for companion-
animal-exclusive. Those working part-time work an average of 21-23 hours 
per week (AVMA, 2009a). Part-time veterinarians were counted as 0.5 full-
time equivalent (FTE) for the purposes of this analysis. It was presumed that 
the 13,083 veterinarians whose employment was listed in the AVMA mem-
bership database as unknown would be similar to the 68,385 veterinarians 
whose career choices are listed, and that the number working part-time also 
would be similar (AVMA, 2006). The FTE devoted to companion-animal pri-
vate practice in 2006 is outlined in Table 2-1.

 
 
TABLE 2-1 Companion-Animal Full-Time Equivalents in 2006 

Veterinarians 
Number  
of DVM 

Half-time 
FTE FTE 

Total  
FTE 

CA Total 
FTEs 

Food-animal-predominant 4,924 165 4,594 4,759 286 

Mixed animal 5,192 192 4,808 5,000 2,450 

Companion-animal-predominant 6,745 489 5,767 6,256 5,630 

Companion-animal-exclusive 44,065 4,274 35,516 39,790 39,790 

Total     48,158 
NOTE: CA=Companion-animal, DVM=Doctor of Veterinary Medicine, FTE=Full-time 
equivalent  
 
 

The estimate that 188.7 million pet visits in 2006 were accommodated by 
48,158 DVM FTEs can be equivalently stated as 3,918 visits per DVM FTE per 
year. In the context of a typical work year, 3,918 visits per DVM FTE equates to 
approximately 83-87 visits per DVM FTE per week (assuming the work year 
includes 2-3 weeks of vacation, 6-9 holidays, 4-5 days of continuing education, 
and 5-6 sick days).  

To investigate if the relationship between the number of veterinarians and 
the number of pet visits might be confirmed by other data, the committee sought 
input from current companion-animal practice owners listed in the AVMA 
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membership database.3 Companion-animal practices in rural, urban, and subur-
ban communities were included in an exploratory survey that asked practice 
owners, among other things, to provide the average number of office calls per 
week for the practice, along with the number of veterinarian FTEs employed. 
That information was used to calculate the average number of office calls per 
veterinarian (DVM) per week. 

Based on the responses of practice owners, the committee found that the av-
erage number of office calls per DVM per week was 70. For those practices in 
which the gross revenue per DVM was above the mean ($462,782) the average 
number of visits per week per DVM was 87, while those practices with gross 
revenue per DVM below the mean saw an average of 56 visits per DVM per 
week. 

For another point of reference and to determine the expectation of visits per 
week in a corporate veterinary practice, the committee obtained data from Ban-
field. Each DVM FTE at Banfield is expected to service 110 visits per week (J. 
Payne, Banfield, the Pet Hospital, personal communication, June, 2008). The 
Banfield practice is comprised primarily of wellness visits, with a lower number 
of time-consuming procedures (such as surgery) being performed than in non-
corporate veterinary practices, so higher numbers of visits per week could be 
expected.  

Notwithstanding the limitations of the AVMA membership data and the 
survey limitations, the committee’s calculation of between 83 and 87 visits per 
DVM FTE per week falls in the middle of the range of reported figures from the 
surveyed practice owners and Banfield.  

 
Estimating Future Visits and Veterinarians 
 

Assuming that pet ownership per household remains relatively constant, as 
it has in recent years, and the frequency of veterinary visits per pet is consistent, 
the number of pet visits in 2016 can be projected from growth in the U.S. popu-
lation. In 2006, there were 188.7 million pet visits and the U.S. population was 
298,362,000, making the number of pet visits per person 0.632. Multiplying that 
factor by the projected U.S. population in 2016, (328,678,000 people; [U.S. 
Census Bureau, 2010]), the predicted number of pet visits in 2016 will be 
207,742,496.  

                                                 
3The committee’s Survey of Companion Animal Practice Owners included a sample 

of 596 owners drawn from the total number of 17, 886 such owners in the AVMA mem-
bership database. The survey responses should be treated as suggestive only, as they may 
be biased in unknown ways because the sampling frame is incomplete—it does not in-
clude owners who do not belong to the AVMA or AVMA members who do not indicate 
their employment category (15%). Moreover, the response rate of 48.2% (287 responses) 
provides the potential for non-response bias. See Appendix B for details.  
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The number of veterinarians needed to attend to the approximately 207.7 
million pet visits in 2016 will depend on the number of pet visits handled per 
DVM FTE per week and the number of weeks each DVM FTE works per year. 
The committee calculated a range of estimates, using a low end figure of 70 pet 
visits handled per DVM FTE per week (the average of survey responses) and a 
high of 87 (the average of responses from practices with gross revenue per 
DVM FTE above the mean). The total number of pets treated will vary depend-
ing on the number of weeks worked per year, which the committee estimated 
would vary from 45 to 47 per FTE. Table 2-2 shows that the predicted range of 
DVM FTEs needed in 2016 is between 50,805 and 65,950, based on the varia-
bles described above. Recent data suggests that the demand for pet services has 
weakened due to the economy but it is too early to tell if this trend will reverse 
itself. In the absence of better data on both the demand for pet services and the 
number of pets attended to by veterinarians in a given year, the predictions in 
Table 2-2 should only be considered as broad estimates.  

The weak economy notwithstanding, responses to the committee’s survey 
of current veterinary practice owners lend support to the committee’s predictions 
of increased future demand for more veterinarians in the companion-animal sec-
tor. When asked how many DVM FTEs they would like to add in 2008, 2010, 
2012, 2014, and 2016, the survey response was an average of 1.42, 1.24, 1.14, 
1.14, and 1.17 respectively. Banfield, which employed 1,533 DVM FTEs in 730 
hospitals in 2008, described plans to expand in 2012 to a total of 3,479 DVM 
FTEs in 1,100 hospitals, and by 2016, to 5,516 DVM FTEs in 1,450 hospitals. 
The additional Banfield hospitals will be new hospitals, not purchased from ex-
isting practices.  

 
FUTURE SUPPLY OF COMPANION ANIMAL VETERINARIANS 

 
 A key question is whether the estimated number of FTE companion-animal 
veterinarians needed in 2016—a figure somewhere between 50,805 and 65,950 
(based on predicted numbers of pets and pet visits)—will be available. To an-
swer that question, it is necessary to estimate 1) how many currently working 
companion-animal veterinarians will still be working in 2016 and 2) the project-
ed number of graduates from U.S. veterinary colleges who will join the compan-
ion-animal sector between now and 2016. Using data from a number of sources 
about retirements, graduation rates, and trends in career preferences, the com-
mittee predicts that under projected circumstances, the number of companion-
animal veterinarians available will be approximately 51,445, exceeding the low-
er demand estimate and falling short of the higher demand estimate. As predict-
ing the future is inherently difficult, the committee acknowledges the uncertain-
ty of presenting a single estimated figure. The assumptions and calculations that 
went into developing this estimate are described in the following section.  

Workforce Needs in Veterinary Medicine

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/13413


38                  Workforce Needs in Veterinary Medicine 

TABLE 2-2 Predicted DVM Full-Time Equivalents Needed in 2016 Based on 
Committee Estimates 

Visits per Week Work Weeks per Year 
Visits per DVM  
FTE per Year 

2016 CA  
DVM FTE 

70 45 3,150 65,950 

70 46 3,220 64,516 

70 47 3,290 63,144 

87 45 3,915 53,063 

87 46 4,002 51,910 

87 47 4,089 50,805 

NOTE: CA=companion-animal, DVM=Doctor of Veterinary Medicine, FTE=full-time 
equivalent. 
 
 

Estimating the Number of Companion-Animal  
Veterinarians Working in 2016 

 

To calculate how many veterinarians currently working in companion-
animal medicine would still be working in 2016, the committee used 2007 de-
mographic and membership information from AVMA, and assumed that the 
percentage of time spent on companion animals among companion-animal-
exclusive, companion-animal-predominant, mixed animal, and food- animal-
predominant practitioners to be consistent with current reports, as described ear-
lier in this chapter. The committee assumed an average career span of 35 years 
and also assumed that veterinarians who will be less than 65 years of age in 
2016 would be working full-time and part-time in 2016 in the same proportions 
as reported currently. The committee counted veterinarians who will be 65-70 
years of age in 2016 as 0.25 FTE each (under the general assumption that much 
less of their time, collectively, would be spent in the clinic). Based on these as-
sumptions, the total FTE of veterinarians employed currently who will contrib-
ute to companion-animal veterinary services in 2016 is 38,329. The results of 
the committee’s calculations are displayed in Table 2-3.   

 

Estimating the Number of New Companion-Animal Veterinarians 
 

Predicting the number of veterinary school graduates who will join the 
companion-animal private practice workforce by 2016 is a little less straightfor-
ward. To develop its projection, the committee used various estimates of the 
total numbers of new DVMs graduating during the years leading up to 2016, and 
made assumptions about the percentage of those who would choose to enter 
companion-animal practice, including the proportion of those who would seek 
advanced degrees in an area of specialization related to companion-animal med-
icine. The committee’s analysis focused on information about AAVMC-
accredited veterinary schools in the United States, Canada, and outside of North 
America. 
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TABLE 2-3 An Estimate of Veterinarians Employed in 2008 Expected to be 
Working in 2016 

Veterinarians 

Age and Work Category 

<65  
DVM 

<65 full 
time 

<65 part 
time FTE 

<65 total 
FTE 

65-70  
DVM 

65-70  
FTE 

Total  
FTE 

CA  
Total FTE 

FA-predominant 2,819 2,630 94 2,724 717 179 2,903 174 

Mixed 3,628 3,360 134 3,494 566 142 3,636 1,782 

CA-predominant 4,608 3,940 334 4,274 929 232 4,506 4,055 

CA-exclusive 34,448 27,765 3,342 31,107 4,842 1,211 32,318 32,318 

Total        38,329 

NOTE: CA=companion-animal, DVM=Doctor of Veterinary Medicine, FA=food-animal, 
FTE=full-time equivalent. 
 
 

The committee used information from AVMA and AAVMC on the num-
bers of graduates in recent years and on current and projected enrollments to 
estimate the overall number of DVMs graduating between the years of 2008-
2013 (AAVMC, 2009, 2010; Shepherd, 2009). The committee assumed increas-
es of 3.5% per year for the classes of 2014-2016, based on increases from previ-
ous years, and assumed that enrollment of Americans in accredited Canadian 
schools would remain constant throughout the 2008-2016 period. For accredited 
veterinary colleges outside of North America, the committee predicted annual 
increases of 10% in the classes of 2013-2016.  

Table 2-4 summarizes the committee’s projections for new DVM graduates 
between 2008-2016. In this time period, a total of 25,566 new graduates are ex-
pected: 24,283 from U.S. veterinary colleges, 217 from Canadian veterinary 
colleges, and 1066 from non-North American veterinary colleges.  

 
Proportion of New Graduates Pursuing Companion-Animal Medicine 

 
The committee assumed that the percentage of future graduates of U.S. vet-

erinary colleges who choose to pursue companion-animal medicine would mir-
ror that of the class of 2008, but it made slightly different assumptions about 
Canadian and non-North American accredited schools. Because of the cost of 
education incurred by students attending those schools is much greater than for 
those attending U.S. schools, the committee predicted graduates would choose 
to enter careers that would generate sufficient income to serve that debt. The 
proportion of students entering different careers was assumed to be as follows: 
companion-animal-exclusive (40%), companion-animal-predominant (10%), 
advanced study of all fields (40%), and other non-companion-animal fields 
(10%). Table 2-5 presents the committee’s assumptions about the distribution of 
new DVMs among career paths from the different colleges. 
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TABLE 2-4 Projected Number of Graduates of Accredited Colleges of 
Veterinary Medicine 2008-2016 

Class United States CVMs 
Americans in accredited 
Canadian CVMs 

Americans in accredited  
non-North American CVMs 

2008 2,477 24 45 

2009 2,514 24 56 

2010 2,583 24 69 

2011 2,672 24 89 

2012 2,765 25 132 

2013 2,674 24 145 

2014 2,768 24 160 

2015 2,865 24 176 

2016 2,965 24 194 

Total 24,283 217 1,066 
NOTE: CVM=College of Veterinary Medicine. 
 
 

TABLE 2-5 Projected Career Paths for Graduates 2008-2016 

Career Path 
United States  
CVM 

Americans in  
accredited  
Canadian CVMs 

Americans in  
accredited non-North  
American CVMs Total 

CA-exclusive 7,649 87 426 8,162 

CA-predominant 1,846 22 107 1,974 

Mixed-animal 2,258 0 0 2,258 

FA-predominant 656 0 0 656 

Advanced Training 9,689 87 426 10,202 

NOTE: CA=companion-animal, CVM=College of Veterinary Medicine, FA=food-animal. 
 
 

Three additional calculations are needed to estimate the number of new 
DVMs joining the companion-animal private practice workforce. One involves 
approximating the percentage graduates seeking advanced training who pursue 
specialties related to companion-animal medicine. For this, the committee relied 
on AVMA market research statistics and data made available from the American 
Colleges of Veterinary Surgeons and Veterinary Internal Medicine on residency- 
or graduate-study trained board certified specialists in 2007. That information 
indicated that 36% of board certified specialists in all fields were employed in 
companion-animal private practice specialties (AVMA, 2007b; ACVS, 2008; T. 
Anglim, American College of Veterinary Internal Medicine, personal communi-
cation, October 9, 2008). If a similar proportion for the projected 10,202 stu-
dents seeking advanced training can be assumed, there will be 3,714 more com-
panion-animal veterinarians who have pursued advanced training in 2016. It was 
projected that 400 of those companion-animal veterinarians would enter careers 
other than private practice (such as academe) based on the demographics of vet-
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erinarians currently employed in these sectors. As a result, 3,314 of new gradu-
ates who pursued advanced training should be employed in companion-animal 
private practice in 2016. 

The second calculation involves applying the rates at which companion-
animal practitioners in different types of practice (companion-animal-exclusive, 
mixed, etc.) work full- and half-time, which is assumed to follow the current 
trends discussed earlier. Companion-animal specialists in private practice were 
presumed to follow the same percentage of full-time vs. part-time as companion-
animal-exclusive veterinarians; that is, 19.4% working half-time. 

Finally, the computation of FTE must consider the percentage of time spent 
on companion animals by graduates in each practice type, which was applied 
according to current trends. Companion-animal specialists are assumed to de-
vote 100% of their efforts towards companion animals.  

The total additional companion-animal DVM FTEs resulting from new 
graduates in the classes of 2008-2016, as estimated by the committee, is outlined 
in Table 2-6. The committee predicts that 13,116 new DVM FTEs will be added 
to companion-animal workforce by 2016. 

 
Estimated Total 2016 Supply versus Demand 

 

Based on the committee’s calculations, the projected total supply of com-
panion-animal DVM FTEs in 2016 is 51,445, comprised of 38,329 currently 
working veterinarian FTEs, and 13,116 FTE graduates of accredited schools 
between 2008 and 2016. As noted earlier, based on differing levels of efficiency 
of private practices (see Table 2-2), the committee predicted that the number of 
veterinarians needed to service an estimated 207.8 million pet visits in 2016 
might range between 50,805 and 65, 950 DVM FTEs. Comparing the commit-
tee’s estimates of supply versus need, it appears that the expected outcome 
would be either a surplus of 640 or a shortage of 14,505 FTEs. If one assumes 
that practices will become more efficient in seeing pets (using an average effi-
ciency of approximately 80 visits per companion-animal DVM FTE per week 
with a 46 week work-year), the result is a need for fewer (56,452 FTEs) veteri-
narians, but still a shortage of 5,007 FTEs. If the percentage of veterinarians 
providing companion-animal services working part-time continues at current 
levels, for all the companion-animal FTEs needed in 2016, approximately 10% 
more veterinarians will be needed in the workforce, or 5,508 more veterinarians 
than the anticipated supply. 

 
MEETING FUTURE WORKFORCE DEMANDS 

 

 If the demand for companion-animal veterinary services follows the trajec-
tory observed in the past, the committee predicts that the number of veterinari-
ans available in 2016 will be insufficient to provide those services, at least 
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TABLE 2-6 Estimated Number of 2016 Companion-Animal Full-Time 
Equivalents from New Graduates 

Career Path 
Total new 
graduates 

Full time 
FTEs 

Half time 
FTEs 

Total 
FTEs 

CA FTEs  
Private Practice 

CA-exclusive 8,162 6,579 792 7,371 7,371 

CA-predominant 1,974 1,688 143 1,831 1,648 

Mixed-animal 2,258 2,091 84 2,175 1,066 

FA-predominant 656 612 22 634 38 

Advanced  
Training CA 

3,314 2,671 321 2,993 2,993 

Total 16,364 13,641 1,362 15,004 13,116 
NOTE: CA=companion-animal, FA=food-animal, FTE= full-time equivalent. 
 
 
at current levels of efficiency (the number of pet visits per veterinarian). To 
avoid such a mismatch, the demand for services could be met by 1) more effi-
cient use of paraprofessional staff, such as veterinary technicians, so that client 
needs can be met with fewer DVM FTEs; 2) additional graduates of currently 
non-accredited schools entering the companion-animal workforce, and 3) more 
DVMs switching from other veterinary sectors to companion-animal medicine. 
A fourth way to fill the gap would be for companion-animal veterinarians to 
work more hours per week; however, current workplace trends do not support 
that likelihood.  

Companion-animal practices are striving to become more efficient; that is, 
to see more patients in the same amount of time, with more responsibility for 
patient care and client communication being delegated to veterinary paraprofes-
sionals. The private practices that responded to the committee’s inquiry con-
firmed this. Practices in which the gross revenue generated per DVM was above 
the mean saw more patients per week per DVM than those below (87 vs. 56). 
The time for each office visit was 21 minutes for the practices that reported 
gross revenue per DVM above the mean, versus 26 minutes for those grossing 
below the mean. Practices with gross revenue per DVM above the mean em-
ployed an average of 3.06 veterinary technicians and assistants per DVM versus 
1.94 for lower grossing practices. Several studies have demonstrated the rela-
tionship between paraprofessionals and the revenue level of private practices: 
when the number of veterinary technicians and assistants approaches 3 per 
DVM, gross and net revenue per DVM rise and more veterinary service can be 
provided (Brown and Silverman, 1999b; J. Payne, Banfield, the Pet Hospital, 
personal communication, June 2008; Stanley Creighton, National Veterinary 
Association, personal communication, June, 2008). The committee’s analysis of 
private practice responses shows that there is a point of diminishing returns. 
Once the number of veterinary technicians and assistants per DVM exceeds 3, 
there is little additional gain in gross revenue per DVM (Figure 2-4). 
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FIGURE 2-4 Impact of veterinary technicians and assistants on DVM practice revenue. 
 
 

The effective and efficient use of veterinary technicians is of paramount 
importance if the future needs for companion-animal veterinary medical services 
are to be met. Ideally, veterinary medical care is a service-oriented business, run 
by a well-trained health care team that is led by a veterinarian. The veterinarian 
is trained to diagnose, prescribe treatment, perform surgery, and assign progno-
ses for cases presented. Proper and appropriate use of veterinary technicians, 
which utilize their technical expertise, will allow veterinarians to concentrate on 
the responsibilities that require their knowledge and skill.  

An alternative for meeting the demand for companion-animal veterinary 
services is to increase the number of veterinarians devoted to companion-animal 
private practice. If there is no substantial increase in the number of graduates 
from accredited veterinary colleges, the demand could be met by employing 
veterinarians from colleges not accredited by the Council on Education of the 
AVMA, or by redirecting existing DVMs from other sectors of the profession. 
Both are occurring already. The number of graduates from non-accredited veter-
inary colleges obtaining licensure is increasing annually. During 2006, 371 cer-
tificates from AVMA Educational Commission for Foreign Veterinary Gradu-
ates (ECFVG) were awarded, 160 of which were to U.S. citizens. As of March 
2007, 1,826 candidates were enrolled in the ECFVG program, 336 of whom 
were U.S. citizens (AVMA, 2007c). The projections in this analysis suggest that 
this trend will continue as the need for companion-animal veterinary services 
continues to grow. The U.S. citizens who enroll in these non-accredited institu-
tions will pay the full cost of their education, which is not subsidized by public 
funds as are most U.S. veterinary schools, and their ability to obtain licensure in 
the United States is frequently delayed by a year or more while they progress 
through the ECFVG program.  

Americans ultimately can obtain licensure and contribute to the veterinary 
workforce after having attended a non-accredited institution, but the time re-
quired can be longer and the cost to the students higher than if they had attended 
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accredited colleges of veterinary medicine in the United States. The high cost of 
education assumed by U.S. students attending veterinary school outside the 
United States, whether accredited or not, necessitates that they will enter higher-
paying practices such as companion-animal-exclusive so their educational debt 
can be served more readily.  

The redirection of veterinary manpower from other sectors of the profession 
where service is sorely needed to the companion-animal sector is also apparently 
occurring as large animal practitioners are increasingly becoming mixed animal 
and companion-animal practitioners. Increases in the salaries of companion-
animal practitioners would foster that redirection. However, these conditions 
may be diverting the veterinary workforce away from underserved, yet im-
portant sectors such as public health, food safety, rural practice, and biomedical 
research, among others. 

 
Other Factors Affecting Demand in the Future 

 
The assumptions that underlie the committee’s predicted need for a larger 

companion-animal workforce in the future must be considered in light of recent 
information showing the impact of the economic recession on companion-
animal private practice. According to a recently published survey, the number of 
pet visits per DVM per week declined from 75 in 1997 to 66 in 2009 (Bayer 
Health Care, 2011). That information suggests that in spite of an increasing 
number of companion animals, owners are not seeking services at the same level 
as in the past. It remains to be seen whether this trend will persist when the 
economy improves.  

There also is some indication that companion-animal practices are doing 
better at leveraging paraprofessional personnel. The number of veterinary tech-
nicians and assistants per DVM FTE increased from 1.5 in 2003 to 2.4 in 2009 
among the survey participants in this study (Bayer Health Care, 2011). 

In addition, despite the high educational debt load incurred when attending 
U.S. veterinary schools, and even higher debt incurred when attending non-U.S. 
schools,, the demand for enrollment is robust (AVMA, 2007c). While the annual 
applicant pool through the Veterinary Medical College Application Service re-
mains steady, it is estimated that annually, at least 340 U.S. citizens are attend-
ing veterinary schools at Ross University, St. George’s University, and St. Mat-
thews University alone (AAVMC, 2011). Precise data on the number of 
American students attending accredited and non-accredited veterinary schools 
outside the United States are not available; but 500-600 per year is a reasonable, 
yet conservative estimate. The number of Americans leaving the United States 
to obtain a veterinary education must be considered when analyzing enrollment 
demand and future workforce supply.  

While some U.S. colleges of veterinary medicine have increased their ca-
pacity in recent years, they are still not meeting the demand. If capacity in U.S. 
veterinary colleges does not increase substantially, more and more of the com-
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panion-animal veterinary workforce will be comprised of veterinarians who 
graduated from colleges outside the United States, and those redirected from 
other sectors of the profession. To maintain the quality of and the access to vet-
erinary education at a reasonable cost to the student, and to meet the need for 
veterinary services in all sectors of the profession, the veterinary profession and 
the U.S. higher education system must consider this reality carefully.  

The trends discussed in this chapter are further explored in Chapter 10, 
which examine the dilemma of the companion-animal sector relative to the cost 
of education. Chapter 11 provides an analysis of these issues in the overall con-
text of veterinary profession and offers recommendations for addressing them.  
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Equine Veterinary Medicine 

 
THE EQUINE INDUSTRY 

 
In 2005, the United States had an equine population of over 9.2 million 

horses (AHC, 2005), the largest horse population in the world. With the reces-
sion that began in 2007, the number of horses has probably declined but no re-
cent estimates of total horse numbers are available. The equine industry under-
went a similar decline in the recession of the mid-1980s only to rebound and 
grow in the 1990s. There is an ongoing effort by the industry to expand horse 
ownership among former horse owners and also to attract new owners. If that 
initiative is successful it will have a positive impact on equine veterinary medi-
cine. 

Horses are used for racing, showing, competition, sport, breeding, recrea-
tion, and work (AHC, 2005; see Table 3-1). With the exception of the racing 
industry, the number of horses in all of these activities has increased in the past 
two decades as a result of the availability of greater disposable income in the 
general public and the desire for new recreational pursuits. The increase has 
been driven more by riders acquiring additional horses than by an increase in 
numbers of individual owners.  
 
 
TABLE 3-1 Horse Population by Activity 
Activity Population 

Racing (Thoroughbred and Standard bred)  844,531 

Showing (show jumping, dressage, reining, performance horses) 2,718,954 

Recreation (trail riding) 3,906,923 

Other (includes draft, ranch, rodeo, police, and carriage horses) 1,752,439 

Total 9,222,847 

DATA SOURCE: AHC, 2005. 
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Nearly 4.6 million Americans are involved in the equine industry as horse 
owners, service providers, employees, and volunteers. There are 2 million horse 
owners and 70 percent of them live in communities with 50,000 or fewer people 
(AHC, 2005). The industry is estimated to directly provide 460,000 full-time 
equivalent (FTE) jobs. In addition to creating jobs, horse farms and training cen-
ters maintain open space in peri-urban communities.  

The American Quarter Horse is the most popular and most numerous breed 
in the United States and is used for racing, western riding events, and pleasure 
riding. Figure 3-1 records the number of American Quarter Horse Association 
registrations from 1995 to 2008. The 10.5% increase in registrations in those 13 
years reflects the general increased interest in equine activities and increased 
available disposable income. The 17.6% decline in registration from 2007 to 
April 2009 (Duff, 2009)—compared to 2006 peak numbers—parallels the eco-
nomic decline in home prices during that same period (S&P Indices, 2011), with 
accompanying cutbacks in discretionary spending reflecting the sensitivity of 
the equine industry to prevailing economic conditions.  

Maintaining horses is expensive. In 2005, the average annual cost of 
maintaining a horse was estimated at $2,882, a figure that has increased at least 
20% since then (Tomseth, 2008). Approximately 46% of horse owners are in 
households with incomes between $25,000 and $75,000, and 34% are in house-
holds with incomes of less than $50,000 (Tomseth, 2008).  

A major concern for horse lovers and the general public is the issue of 
unwanted horses. A 2007 survey of horse owners reported that sales of unwant-
ed horses had doubled compared to the previous year, indicating the economic 
downturn as one of the primary reasons (UHC/AHC, 2009). The number of 
abandoned horses also has increased while many owners have surrendered 
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FIGURE 3-1 American Quarter Horse Association registrations, 1995-2008. DATA 
SOURCE: American Quarter Horse Association annual reports. 
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their animals to overcrowded rescue organizations (Tomseth, 2008). The prob-
lem of unwanted horses has been exacerbated by the closure of horse slaughter 
facilities in the United States in 2006, when funding for federal inspection was 
eliminated by Congress. An unintended consequence of the legislation is that 
roughly the same number of horses previously slaughtered in the United States 
annually (about 138,000) are now shipped long distances to slaughter facilities 
in Mexico or Canada, raising animal welfare concerns about the effects of han-
dling and transportation on the animals (GAO, 2011). In late 2011, Congress 
reversed its funding decision, although no facilities have yet reopened. An alter-
native to sending unwanted horses to slaughter is euthanasia. However, in 2007, 
the average cost of euthanasia and carcass disposal was $385 (UHC/AHC, 
2009). 

Thoroughbred racing has traditionally been the premier equine sport in the 
nation. The industry has declined over the past decade (see Figure 3-2) as a re-
sult of waning family interest in horse racing, public aversion to the rare occa-
sion of seeing an injured horse destroyed on the track, and competition from 
other forms of entertainment and gambling. Slot machines have been licensed at 
racetracks in several states, such as Delaware, Florida, New York, and Pennsyl-
vania, and a proportion of the revenues are returned to horsemen where it has 
increased purses and renewed interest in both Thoroughbred and Standardbred 
racing. Without revenues from slots, racetracks in these states face a difficult 
future. This is most acute in states where slot machines have not been licensed at 
racetracks, including California, Maryland, and New Jersey where several prom-
inent racetracks have either closed or face an uncertain future. 

The racing industry’s decline has resulted in a 35% decrease in Thorough-
bred stallions at stud and a 14% decrease in Thoroughbred mares bred (see Fig-
ures 3-3 and 3-4). This decline has impacted breeding centers, including those in 
Kentucky, and the current recession has only exaggerated the ongoing slump. 
For example, gross receipts were reportedly down 41.5% at the September 2009 
yearling sales at Keeneland, the largest reported decline (Felsted, 2009).  

 
EQUINE VETERINARIANS 

 
Equine veterinarians provide vital services to the large equine industry by 

caring for the health and welfare of horses. Equine veterinary medicine is more 
sensitive to fluctuations in the nation’s economy than most areas of the veteri-
nary medical profession because the demand for services are strongly linked to 
the racing industry, an industry that was already in decline prior to the current 
recession; the recession merely reduced the demand for veterinary services fur-
ther (Felsted, 2009). In states where racing purses are generous, owners and 
trainers can afford to seek the best veterinary care available; conversely, in 
states where purses are restricted, owners are generally unable to afford the most 
sophisticated care and quality is less exacting.  

Workforce Needs in Veterinary Medicine

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/13413


49 Equine Veterinary Medicine 

Year

N
u

m
b

e
r 

o
f 

ra
c

e
s

 
FIGURE 3-2 Number of Thoroughbred races in the United States and Canada/Puerto 
Rico, 1999-2009. SOURCE: The Jockey Club, 2010.  

 

 
FIGURE 3-3 Registered Thoroughbred stallions, 2000-008. SOURCE: The Jockey Club, 
2010. 

 

 
FIGURE 3-4 Thoroughbred mares bred, 2000-2008. SOURCE: The Jockey Club, 2010. 
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In contrast to the thoroughbred industry, values of performance horses, 
dressage, show jumping, barrel racing, and endurance event animals have risen 
significantly in the past twenty years, and owners now expect standards of care 
comparable to that historically provided to the best Thoroughbreds. In response, 
regional equine centers have developed to provide advanced care to sick and 
injured sports horses, and veterinary paraprofessionals are increasingly needed 
to provide all-hours care in these centers. Because of the unique demands placed 
on horses in different sports, each activity is associated with distinctive health 
problems and many equine veterinarians are specialized to serve one or more of 
these specific constituencies. The weak economy in the racing industry has also 
encouraged many racetrack veterinarians to provide care for sports horses be-
tween race meets.  

Recreational horses generally receive care from veterinarians in mixed-
animal practice. In rural areas, that care is likely to come from veterinarians in 
mixed food-animal/equine practice; in peri-urban areas, from mixed companion-
animal/equine practitioners. Data from the American Association of Equine 
Practitioners (AAEP) shows that 874 practitioners (11% of the total AAEP 
membership in 2008) were in companion-animal/equine practice (AAEP, 2008). 
The number of such practices has grown in peri-urban areas with the increasing 
popularity of pleasure riding, availability of riding trails, and urban sprawl into 
rural areas.  

Equine veterinary medicine has experienced a period of prosperity and ex-
pansion for the past two decades, but the prevailing economic conditions in the 
last few years has forced the profession to adjust to new and more challenging 
economic circumstances. Conditions differ from state to state, and there is lim-
ited data on the severity of cutbacks in different parts of the industry. Anecdotal 
evidence, however, suggests that practices involved with performance horses, 
equine reproduction, and racetracks are among the hardest hit (Osburn, 2009; 
Clark, 2009). Practices that are heavily dependent upon pleasure horse work are 
also experiencing difficulty as a result of declining personal incomes that force 
cuts in discretionary, horse-related spending (Osborn, 2009).  

 
The Size of the Workforce in Equine Veterinary Medicine 

 
For 2009, the American Veterinary Medical Association (AVMA) member-

ship included 3,204 equine exclusive practitioners (100% commitment to equine 
practice), and 794 equine predominant practitioners (80% commitment to equine 
practice) (AVMA, 2010b). Many more mixed-animal practitioners serve the 
equine industry with a smaller percentage of their time but their numbers are not 
recorded by the AVMA. 

The AAEP is the largest veterinary equine organization in the world. As of 
March 2011, its membership consisted of 7,766 veterinarians and 1,697 veteri-
nary students from the United States, Canada, and 64 other countries (AAEP, 
2011), a small decline from 2010 (AAEP, 2010). Approximately 83% of the 
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veterinarian members of the AAEP work in the United States. California, Texas, 
and Florida are the top three states represented in the AAEP membership 
(AAEP, 2011). 

AAEP membership had been growing for several recent years due to an ac-
tive recruitment program both for new graduates and for mixed animal practi-
tioners (Opportunities in Equine Practice Seminar, co-sponsored by AAEP) ini-
tiated by a group of equine practitioners concerned by the diminishing number 
of graduates entering equine practice. The objective of the recruitment program 
was “to promote equine practice as [a] viable and rewarding career option” 
(OEPS, 2006). The number of new members joining AAEP, which had been 
constant from 1983 to 1997, increased from 1998 to 2008 (see Figure 3-5).  

About two-thirds of AAEP members spend over 75% of their time involved 
with the equine industry, and the remaining one-third devote varying amounts of 
time to non-equine, mixed animal practice (see Table 3-2). A majority of practi-
tioners (29%) work on performance horses, 28% focus on pleasure and farm 
horses, 13.2% devote their practice to racing, and 12.8% work in reproduction 
(AAEP, 2011). 
 
 

 
FIGURE 3-5 Years in which current American Association of Equine Practitioners 
members joined the Association. SOURCE: Data provided by AAEP. 
 
 

TABLE 3-2 Equine Practices Devoted to Horses 
Percentage of Practice Devoted to Horses Percentage of AAEP membership 

100 44.9 

75-99 21.0 

50-74 8.4 

25-49 9.1 

1-24 12.2 
Not reported 4.4 

SOURCE: AAEP, 2011. 
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Membership Attrition 
 

Anecdotal evidence from practitioners suggests that a high percentage of 
new graduates leave equine practice within 5 to 10 years, and the AAEP has 
reported that more than half of all equine practices have a hard time retaining 
employees (AAEP, 2008). In 2007, 37.5% of those who graduated within the 
previous 4 years did not renew AAEP membership, and 19% of those who had 
graduated within 5 to 9 years failed to renew AAEP membership (see Table  
3-3). The latter group noted the least job satisfaction, with only 28% reporting a 
high level of job satisfaction (AAEP, 2008). After 9 years, attrition rates de-
clined significantly, and most equine practitioners renewed their AAEP mem-
bership. The highest attrition rates occur among those with the lowest commit-
ment to equine practice. In 2007, 22% of practitioners with less than 25% 
commitment to equine work did not renew their AAEP membership. These are 
presumably mixed-animal practitioners who shifted their focus of interest. Rea-
sons for the high attrition rates include long hours, too much emergency work, 
and limited time for personal life (AAEP, 2008).  

Nearly 85% of equine veterinarians were either very satisfied or somewhat 
satisfied with their job (AAEP, 2008). However, there were age-related differ-
ences in relation to job satisfaction: only 29% of practitioners under 30 years old 
reported they were “very satisfied,” whereas 64% of practitioners over 60 years 
old were “very satisfied” (AAEP, 2008). Job satisfaction was strongly correlated 
with income levels, as is the likelihood of encouraging others to enter equine 
practice.  

Young equine practitioners are aware that their classmates in small animal 
practice have higher starting salaries, better work hours, and experience less 
stress, risk of injury, and emergency work. Practices with multiple practitioners, 
which are more commonly found in companion-animal practices, provide practi-
tioners with shorter hours and greater flexibility for personal leave: Companion-
animal practitioners averaged 42 hours per week with 4 hours of emergency 
 
 
TABLE 3-3 American Association of Equine Practitioners Membership 
Attrition Rates by Years in Practice 

Number of years 
post graduation  

Percentage of all 
members in 2007 

2007 percentage 
not renewing 
membership 

2006 percentage 
not renewing 
membership 

2005 percentage  
not renewing 
membership 

4 years or less 18.5 37.5 36 32.1 

5- 9 years 15 19.9 19.7 20.7 

10-14 12.3 11.2 12.1 11.4 

15-19 12.1 10.1 8.4 11.1 

20-24 12.1 7.1 7.6 8.6 

25 or more 0 14.2 16.3 16 

SOURCE: AAEP, 2008. 

Workforce Needs in Veterinary Medicine

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/13413


53 Equine Veterinary Medicine 

duties, whereas equine practitioners averaged 51 hours per week with 8 hours of 
emergency work (AAEP, 2008). Companion-animal practices limit off hour 
calls at their emergency clinics, increasing the attractiveness of the lifestyle that 
the small animal practice affords. On the other hand, with few exceptions, emer-
gency clinics have not developed in equine practice and it is questionable 
whether they will develop because of client expectations: clients develop per-
sonal relationships with their equine practitioner and are generally reluctant to 
accept substitutes. Consequently, equine practitioners spend a great deal of time 
on call, which presents a special challenge for practitioners with family respon-
sibilities. 

AAEP membership has been predominately male since its inception in 
1954, but that is changing. Now AAEP membership is composed of 56% men 
and 44% women (AAEP, 2011). The number of women involved in equine prac-
tice is likely to outnumber men in the next several years, as indicated by a 5:1 
female-to-male ratio among current AAEP student members and in the under-30 
years-old category.  

 
EQUINE PRACTICE AND EARNINGS  

 
The mean starting salary for all types of veterinary practice was $46,971, 

down 3.5% from 2010 (Shepherd and Pikel, 2011). By comparison, the mean 
starting salary in equine practice was $43,405. The mean educational debt car-
ried by graduates in 2011 was approximately $142,613, a 6.5% increase over the 
previous year (Shepherd and Pikel, 2011). This suggests annual debt payment in 
excess of $10,000. With the starting pay offered in equine practice, a new grad-
uate with a family would have few earnings on which to live. One third of grad-
uates entering equine practice in 2009 had debt equivalent to four times their 
starting salary. Thus it is difficult to see how new graduates can make ends meet 
let alone considering practice ownership, without a supplementary source of 
income. 

It takes time for young equine clinicians to gain the trust and respect of per-
ceptive horse owners, especially in the racing and performance horse industries. 
As a consequence, senior equine practitioners who have gained the trust of own-
ers are well remunerated and earn among the best salaries in veterinary medi-
cine. A 2007 survey of total personal income among AAEP members revealed 
that respondents 50 to 59 years of age commanded average salaries of $155,740 
while those over 60 averaged $160,240 (AAEP, 2008). At $190,000, practition-
ers who focused on the racing industry have traditionally earned the highest sal-
aries, and most practitioners in this category were men. Those working with 
increasingly valuable performance horses now vie with racetrack veterinarians 
for the best salaries.  

However, practitioners under the age of 30 are mainly women, and earn an 
average of $48,280 per year because of their junior status (AAEP, 2008). For 
those graduating in 2009 with the misfortune of entering the workforce during a 
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recession, the initial earning losses can be expected to eventually fade away af-
ter 8 to 10 years, according to an optimistic study on short- and long-term career 
effects of graduating in a recession (Oreopoulos et al., 2006). In the mean time, 
educational debts have to be serviced. 

 
FUTURE WORKFORCE NEEDS 

 
Though no definitive data is available on whether there is a shortage of eq-

uine veterinarians, there was, prior to the recession, a perception of such a short-
age among equine practitioners (Green, 2008). In the 2007 AAEP Lifestyles and 
Salary Survey, 68% of respondents reported that their practice had difficulty 
recruiting new staff, and 39% reported a shortage of practitioners in their area 
(AAEP, 2008).  

One estimate of future workforce needs in equine medicine would be to 
consider the rate at which the current pool of AAEP-member veterinarians in the 
United States who spend more than 75% of time in equine practice (approxi-
mately 4,254) would need to be replaced over time, assuming that an average 
working career is projected to last 35 years. To determine the number of new 
graduates needed annually to replace those who retire, the total current work-
force (4,254) is divided by the projected career span (35 years). The result is that 
an estimated 122 new equine veterinarians are needed each year to maintain the 
size of the current workforce. According to AVMA annual surveys of new grad-
uates, a much smaller number of new veterinarians are taking jobs in equine 
practice, ranging from a high of 66 in 2006 to 37 in 2011 (AVMA, 2011b). 

The recession that began in 2007 has reduced demand for equine veterinary 
services and has changed workforce needs in equine veterinary medicine, but to 
what extent it has done so is still largely unknown. One way to measure the re-
cession’s impact is by monitoring the decline in the number of new positions 
advertised through the AAEP. As of June 2009, AAEP online job postings had 
fallen by 25% compared to previous years, and had stabilized at this reduced 
level over the next months. During the same period, overall traffic at the AAEP 
Career Center had also decreased by 25%.  

 
An Aging Workforce 

 
Equine veterinarians are aging as a group, with the average age of equine 

practitioners increasing from 44 to 46 years between 2001 and 2007 (AAEP, 
2008). In 2001, 70% of AVMA members who identified themselves as equine 
practitioners were younger than 50 years old, and by 2009, the proportion had 
fallen to 60%. Based on a continuation of those trends, AVMA has projected 
that by 2013 only about 50% of its members who are equine practitioners will be 
under the age of 50.  

Inter-related forces appear to influence the advancing age of equine practi-
tioners. First, there is an inadequate number of new graduates willing to make 
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long-term commitments to equine practice (see Table 3-3), a situation likely to 
exacerbated by increasing levels of student debt that put practice ownership out 
of reach. Second, senior equine veterinarians are unable to sell their practices 
and are therefore continuing beyond their originally planned retirement age. 
Thus, the aging of equine practitioners as a group appears to be a direct result of 
the inadequate number of young veterinary practitioners entering the equine 
workforce to replace those leaving and retiring. 

Equine medicine is aging and in need of new talent. Presently the racing in-
dustry is experiencing difficulties whereas show jumping, dressage, barrel rac-
ing events, pleasure riding and other equine sports remain energetic. Horses in 
all these categories need veterinary care. However, given the present conditions 
of practice and financial circumstances, it is difficult to attract and retain ade-
quate numbers of young graduates in the profession. In order to address future 
workforce needs, the equine veterinary medical profession will need to consider 
the challenges related to low starting salaries, a shift in gender, and an aging 
workforce. Of particular concern is the difficulty of delivering equine care in 
rural areas, where the population of mixed equine/food-animal practitioners who 
have traditionally provided services to most of these animals is now declining. 
As is discussed in Chapter 4, Food-Animal Practice, this is likely to require new 
ways of delivering equine veterinary services and may provide the needed impe-
tus for the creation of emergency equine services. 

It is unknown how long the equine industry and equine veterinary medicine 
will take to recover from the recession. Economic forecasts predict that consum-
er spending will remain thrifty for the next several years (CBO, 2010). Under 
these circumstances, planning for future workforce needs in equine medicine 
will need to be conservative. In the foreseeable future, a majority of new gradu-
ates entering equine practice will be women, who may be likely to seek accom-
modations to fulfill family responsibilities while being no less committed to 
succeeding in practice. Large group practices, regional equine centers, involve-
ment of paraprofessionals, and part-time work can accommodate the sharing of 
clinical duties and provide coverage for family emergencies, maternity leave, 
and elder care. 

In emergency situations, many clients insist on seeing the veterinarian with 
whom they have established a trusted relationship; therefore, practitioners gen-
erally have to be available to their clients on a 24-hour basis. Unless they are 
part of a multi-person practice where clinical responsibilities can be shared, vet-
erinarians have few alternatives but to work around this obligation. Well-trained 
paraprofessionals who are capable of follow-up visits after surgeries and other 
procedures may provide partial relief. It might be advisable that before entering 
equine medicine, veterinary students undertake externships in equine practice to 
be fully aware of its stresses and rewards. Academic centers need to find the 
resources to maintain state-of-the-art facilities and sufficient faculty to educate 
the next generation of equine clinicians and for research to energize outstanding 
teaching and create the future of equine medicine. High-quality specialty prac-
tices developed through university-private sector collaborations may offer ex-
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ceptional resources of both infrastructure and highly trained specialists. The 
instruction of veterinary students and residents in equine medicine and surgery 
would be best accomplished in clinics situated in areas that have adequate popu-
lations of horses to ensure the large caseload needed for strong teaching and 
clinical-research programs. 

Support from the USDA and from state legislatures is evaporating as the 
horse is generally not viewed as an agricultural animal, yet the equine industry is 
large, generates significant revenues, helps to maintain open space, and provides 
nearly half a million jobs annually. Support for research on equine health is 
equally problematic but critically needed for improved animal well-being and 
improved cures from diseases such as equine laminitis. Voluntary contributions 
from the public and from the equine industry may be the only way this unmet 
need can be addressed. 
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Food-Animal Veterinary Medicine 

 
INTRODUCTION 

 
Food-animal veterinarians are entrusted with the safety and the security of 

the nation’s foods of animal origin. That responsibility is the first step in the 
continuum of supply-chain surveillance that safeguards the nation’s milk, meat, 
and eggs “from farm to fork”. Mastitis, E. coli O157:H7, salmonellosis, bovine 
tuberculosis, and brucellosis are some of the many diseases that threaten the 
safety of the food supply and are controlled on the farm by food-animal veteri-
narians working with food-animal producers. As the “eyes and ears” of the na-
tional animal health network, food-animal veterinarians also work to prevent 
and control foreign-animal disease outbreaks on the nation’s farm lands. The 
essential public health nature of those responsibilities has come into focus in 
recent years because of the expansion of global trade and the spread of infec-
tious diseases, including newly emerging diseases, many of which are zoonotic, 
such as bovine spongiform encephalopathy (BSE), severe acute respiratory syn-
drome (SARS), highly pathogenic avian influenza (HPAI), and pandemic swine 
influenza (H1N1). In addition, the events of September 11, 2001 called attention 
to the potential vulnerabilities of agriculture to bioterrorism and the expanded 
roles that veterinarians must play in surveillance, early detection, and rapid re-
sponse (DeHaven et al., 2006). 

Foot-and-mouth disease (FMD) is arguably the greatest threat to the Ameri-
can food-animal economy. FMD has not come to the nation’s shores for over 80 
years; the last outbreak of FMD in the United States was in 1929 (USDA-
APHIS, 2007). Nevertheless, it is unrealistic to believe that FMD could never 
return or that other foreign animal diseases (FADs) are not a constant concern. 
One estimate of the economic impact of an FMD outbreak in California project-
ed national agriculture losses of $2.3 to $69.0 billion as detection delay in-
creased from 7 to 22 days, respectively (Carpenter et al., 2011). Assuming a 
detection delay of 21 days, it was estimated that every additional hour of delay 
would result in the slaughter of 2,000 animals and an hourly loss of $565 mil-
lion.  
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The threats are not limited to FMD. A large-scale outbreak of HPAI could 
be catastrophic not only for human health but also for the poultry industries. 
With annual revenues of $40 billion, the U.S. poultry industries are the world’s 
largest producer and second largest exporter of poultry meat (USDA-NASS, 
2009a). A single outbreak of HPAI would halt U.S. exports of poultry products 
and, based on experiences in Europe, could result in probable declines in domes-
tic consumption (Knowles et al., 2007). Three previous cases of BSE in the 
United States led to a dramatic and continuing reduction in beef exports to Japa-
nese and South Korean markets that cost the U.S. beef industry between $3 and 
$4 billion. Similar consequences could follow the diagnosis of a single case, of 
classic swine fever, exotic Newcastle disease, and other FADs. In today’s global 
marketplace where there is increased trade in agricultural commodities, the risks 
of any one of those diseases reaching the nation’s shores are also increasing. At 
best, lost global markets would recover very slowly. Moreover, the integrated 
nature of the U.S. financial system would send shock waves to linked industries 
and damage a broad sector of the U.S. economy.  

Of equal importance is food safety, which is affected by farm hygiene. The 
U.S. Centers for Disease Control and Prevention (CDC) estimate the number of 
foodborne illnesses in the United States each year at 48 million, with 128,000 of 
those cases requiring hospitalization and resulting in over 3,000 deaths (Scallan 
et al., 2011). Many of these disease outbreaks are of animal origin (such as E. 
coli O157:H7 in ground beef and Salmonella in eggs) and many have resulted in 
massive food recalls (especially of eggs, spinach, and ground beef). The need 
for stronger producer-veterinarian relationships to address these issues is rein-
forced by the recent passage of the 2010 Food Safety Modernization Act, which 
expands the inspection power of the Food and Drug Administration (FDA) over 
farms and increases the need for improved hygiene on the farm.  

Despite their vital importance, there is concern that the services of food-
animal veterinarians are now in jeopardy as numerous reports conclude that 
there is a critical shortage of food-animal veterinarians in the United States 
(AVMA, 2006; Fiala, 2006; Gwinner et al., 2006; Prince et al., 2006a,b; Sterner, 
2006).  

Shortly after World War II, more than half of the American Veterinary 
Medical Association (AVMA) members were engaged in food-animal practice. 
In 2010, that proportion has declined to 13% translating into fewer than 11,000 
practitioners caring for food-animal populations of 93 million cattle, 5.5 million 
sheep, 66 million hogs, 338 million laying hens, 248 million turkeys, and 8.5 
billion broilers (USDA-NASS 2011 a, b, c; USDA-NASS 2012 a, b, c). AVMA 
demographic studies confirm that there are unmet needs across the country: 
there are 750 counties that each have more than 5,000 head of livestock, yet 
have no resident veterinarian (AVMA, 2006). In Appendix C, Figure C-1 shows 
a map of animal density in counties that lack a resident veterinarian. In total they 
are home to over 10 million food animals.  

This chapter explores and describes the multiple forces that underpin the 
reasons for the change in the numbers of food-animal veterinarians, and changes 
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in the kind of veterinary medicine needed by food-animal producers. Among the 
concerns is the diminishing number of new graduates who are making a long-
term commitment to food-animal practice. Inadequate mentoring and frequency 
of night and weekend emergency work are commonly given as the reasons for 
graduates’ not entering food-animal practice or leaving it after short periods. 
Other reasons are the inability of earnings to keep pace with the rapidly increas-
ing costs of veterinary education and the need to repay educational loans. An 
additional reason for the lack of veterinary services in some areas is linked to 
rapid and fundamental changes in the social and economic structure of rural 
America, driven in large measure by changes in the U.S. livestock and poultry 
industries.  

Since World War II, U.S. livestock and poultry production has evolved 
from a “small-town America” way of life to a competitive business enterprise 
that emphasizes entrepreneurship, management, efficiency, and earnings. Profit 
margins are thin, and small producers have difficulty in competing as they are 
being replaced by large, intensive systems of production in which higher returns 
can be realized when fixed costs (such as labor and capital investments) are 
spread over greater numbers of animals. Most poultry, feedlot beef, and pork 
production in the United States now takes place in concentrated animal feeding 
operations (CAFOs) in which management is driven by competition and the 
demands of supermarket chains for ever-lower food prices. But declining food 
prices come from declining animal values, and increasingly, the cost of primary 
animal care administered by a veterinarian is commonly viewed as too expen-
sive relative to the value of the individual animal. In large operations, primary 
care is now usually administered by adroit lay staff (Jensen et al., 2009).  

Figures in the 2009 U.S. Department of Agriculture (USDA) Census of Ag-
riculture for the years 2002-2007 show a continuation in the trend toward an 
increase in very large (and small) farms and fewer middle-sized operations. 
However, although the overwhelming preponderance of foods of animal origin 
come from large operations, most U.S. farms are still small, and there is also a 
growing trend toward more small livestock operations, usually with more diver-
sified and specialty products, fewer acres, and younger operators, many of 
whom also work off the farm (USDA-NASS, 2009a). They include organic 
farms and farms that rear small ruminants for meat and milk production. Devel-
opment of these small operations is driven by a consumer movement to eat lo-
cally-produced foods coupled with concerns about the environment, animal wel-
fare, and the quality and safety of foods produced in concentrated animal-
feeding operations. Some believe those small operations present the greatest risk 
for introducing a food-animal disease into the United States.  

Hence, food-animal practice needs for the future appear to be increasingly 
bisected. Animals in CAFOs and other large operations are likely to be under the 
supervision of highly specialized, production-medicine veterinarians who man-
age the health of animals as a group, focusing on “herd health.” Those veterinar-
ians are most likely to be food-animal-exclusive practitioners, recognized by 
AVMA as those devoting 100% of their professional activity to the care of food-
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animal populations, and who, because of the complexity of the work, usually 
limit their practice to a single species. Appendix C, Figure C-3 is a map of the 
distribution of food-animal-exclusive practitioners in the United States.  

In contrast, animals on small farms may be under the care of mixed-food-
animal practitioners, defined by AVMA as devoting over 50% of their profes-
sional activities to care and the balance to the care of other species. Services are 
usually focused on care of individual animals, pregnancy diagnosis, and emer-
gency work. Most mixed-food-animal practitioners live close to populated areas 
because a substantial amount of their time is devoted to companion animals. 
Appendix C, Figure C-4 is a map of the distribution of mixed-food-animal prac-
titioners in the United States. The consequence is that livestock farmers who live 
far from populated areas have difficulty obtaining veterinary care. One solution 
may be through the use of well-trained veterinary paraprofessionals working in a 
team with licensed veterinarians who may be at a distant site but are in constant 
communication with the paraprofessionals via smart phones. 

Veterinarians in food-animal-predominant practice comprise the third cate-
gory of AVMA-recognized food-animal practitioners. They devote 80% of their 
professional activities to food-animal care and the balance to the care of other 
species, including horses and companion animals, and are currently the largest 
group of veterinarians serving the food-animal industries. Over 40% of them 
practice in the grain states of the Midwest and in Texas, where with mixed-food-
animal practitioners, they have been a critical part of the once prosperous infra-
structure of small-town America. Since new graduates are not entering this type 
of practice anymore, food-animal-predominant veterinarians, as a group, are 
now composed of rapidly-aging members. As will be discussed, it is the immi-
nence of this demographic shift that constitutes the most immediate challenge 
confronting food-animal veterinary medicine. Appendix C, Figure C-5 is a map 
of the distribution of food-animal-predominant practitioners in the United States.  

 
INDUSTRY CONSOLIDATION: CHANGING  

DEMAND FOR VETERINARY SERVICES 
 

Figure 4-1 presents the ratio of food-animal commodity prices to the price 
of corn (in 2006 dollars) from 2000 to 2012. Since 2006, increases in the price 
corn—a major component of animal feed and a significant portion of the cost of 
food-animal production—significantly outpaced the value of livestock products.  

Figure 4-1 illustrates why consolidation, management, efficiency, and in-
creased productivity per animal have become so essential for the survival of the 
livestock and poultry industries. However, because of decreasing animal values 
relative to the cost of inputs, farmers are unwilling or, more likely, unable to pay 
veterinarians to deliver primary veterinary care. As a result, revenues for sup-
porting salaries and operating costs in food-animal practices have generally de-
clined. 
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FIGURE 4-1 The value of livestock products relative to corn from 2000-2012. SOURCE: 
Schnepf, 2011. Calculations by CRS using data from USDA-NASS, July 31, 2011. 
 
 

The Food Supply Veterinary Coalition (FSVC) (Andrus et al., 2006) was 
formed by leaders in the veterinary medical profession to analyze workforce 
needs and used an expert-judgment forecasting method (the Delphi method) to 
predict trends. FSVC panelists were not in agreement about workforce needs in 
any major food-animal sector except poultry; they did not agree on predicted 
manpower needs for dairy, beef, or swine practice. They did not see the need to 
increase the number of graduates in poultry medicine. They recognized that con-
solidation reduced demand for traditional veterinary services, but there was wide 
disagreement on the long-term effect on the profession. Some panelists saw op-
portunities for veterinarians to provide new, value-added services to large pro-
ducers that would far outweigh losses due to consolidation; others expressed a 
concern that jobs for veterinarians would decrease.  

The next section of the report examines more closely some of the trends in 
segments of industry and their implications for the veterinary workforce. 

 
The Poultry Industries 

 
The U.S. poultry industries were the first of the livestock sectors to consoli-

date and integrate. That occurred after World War II when the poultry industries 
originated the vertically integrated production model that is now the norm. The 
broiler industry introduced the model in the 1960s, and the turkey industry 
adopted the model in the 1970s. As will be discussed, the hog industry followed 
the trend beginning in the 1980s.  
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Poultry veterinarians play a vital role in flock health and management for 
the turkey, broiler, and egg-producing industries. The American College of 
Poultry Veterinarians (ACPV), the professional organization of certified poul-
try-health professionals in North America, has 315 members in the United States 
and Canada. ACPV was formed in 1991, and over 200 diplomates joined in the 
following 5 years. However, from 1995 to 2005, the college grew by approxi-
mately 9 new members annually. Members are dispersed in the poultry indus-
tries, their allied industries, federal and state diagnostic laboratories, and aca-
deme. The numbers are small in view of the U.S. industries’ productivity—8.9 
billion broilers produced per year and more than 90 billion eggs obtained from 
336 million laying hens. Layers are housed principally in the Northeast, Appala-
chia, and the Corn Belt regions, whereas broiler production is principally in the 
Southeast (see Appendix C Figures 6a and 6b [USDA-NASS, 2009a]). 

Production of both broilers and eggs increased for many years but has re-
cently leveled off because of the maturation of domestic markets. As a result, 
there is currently no serious shortage of poultry veterinarians in the United 
States (Glisson and Hofacre, 2006). The FSVC (Andrus et al., 2006) projected a 
4.11% increase in the demand for poultry veterinarians between 2004 and 2016. 
The estimates of Glisson and Hofacre (2006) project three to five new job op-
portunities per year for veterinarians in live-poultry production, technical ser-
vices, or diagnostic laboratories. Those estimates do not appear to include poul-
try veterinarians employed in research and the pharmaceutical industry, where 
they are involved in product development, including vaccine development, li-
censing, and provision of technical services to producers; poultry expertise is in 
demand in this sector of the pharmaceutical industry.  

Poultry veterinarians in poultry-producing states commonly hold faculty 
positions in universities where they provide instruction, maintain poultry-
research programs, and provide services in state diagnostic laboratories. Those 
in live-poultry production are employed primarily by integrator companies that 
contract with producers; there are few independent veterinary consultants in 
poultry medicine. To be eligible for positions with integrators, the overwhelm-
ing majority of poultry veterinarians undergo specialized post-DVM training in 
poultry husbandry, disease diagnosis, health management, environmental man-
agement, animal welfare, and food safety. There are few specialized training 
programs: five are active in U.S. veterinary schools, but only three currently 
report enrolled students.  

Veterinarians employed in production facilities are responsible for imple-
menting and managing programs to prevent disease in company flocks. Poultry 
veterinarians typically work in multiple locations, and each facility functions  
as a closed system. Health and biosecurity programs are developed in conjunc-
tion with production managers and flock supervisors, many of whom have un-
dergraduate degrees in poultry husbandry (Glisson and Hofacre, 2006). To be 
effective in those positions, it is important for poultry veterinarians to have both 
first-hand knowledge of primary bird care and the skills in handling managerial 
issues.  
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Although the poultry industry employs comparatively few veterinarians, 
they are supported by an infrastructure of flock supervisors or their equivalent 
who assume major responsibilities for the everyday care of flocks and can aug-
ment surge capacity if emergencies arise. In recognition of the importance of 
their duties, flock supervisors are provided with opportunities for continuing 
education in health-care management and biosecurity policies by their corporate 
employers, by the poultry federation, or through industry-supported courses giv-
en by colleges of animal science and veterinary medicine. Broiler companies 
maintain a cadre of field technicians who are skilled in recognizing problems, 
conducting field necropsies, and collecting appropriate diagnostic specimens for 
laboratory submission. Turkey and layer companies provide similar support to 
their contract producers, and several states certify poultry technicians who are 
involved in regulatory affairs for the industry. The poultry industries have expe-
rienced repeated outbreaks of avian influenza, laryngotracheitis, and other infec-
tions and have a strong commitment to the continuing education of producers, 
flock supervisors, and poultry staff, in addition to their veterinarians. The pro-
grams provide a model for the livestock industries in general. 

Public concerns about multiple-drug resistant organisms, waste disposal 
from large poultry operations, animal welfare, and food-safety regulations are 
increasingly important and occupy more and more of the poultry veterinarians’ 
time, taking them away from their immediate responsibilities for flock health. 
Those administrative tasks are likely to increase in the future and will add to the 
opportunities for poultry veterinarians to contribute to the industry.  

Growth of the movement to use locally-produced food, including free-range 
and backyard flocks, is a concern for the poultry industry because it implies po-
tential sites for foreign-animal diseases, including exotic Newcastle disease and 
avian influenza, to gain access to the United States. Mixed-food-animal veteri-
narians usually provide health care and disease surveillance for these birds, 
which require having knowledge about the symptoms of those and other infec-
tions.  

 
The Swine Industry 

 
The nation’s swine industry has undergone massive reorganization, consoli-

dation, and changes in scale of operation in the last 25 years, with the number of 
hog farms declining by more than 70% since 1992—from more than 240,000 to 
fewer than 70,000 in 2008 (Figure 4-2). Despite this, the hog inventory has re-
mained stable at around 62 million animals. In Iowa, the nation’s leading pro-
ducer, the number of farms with pigs declined by 83%, from 59,134 in 1978 to 
10,205 in 2002 (Honeyman and Duffy, 2006). Throughout the period of consoli-
dation, the total breeding-herd inventory declined from some 10 million to 6 
million sows, but, because of better management and housing, litter sizes have 
progressively increased with survival, and the annual pig crop has risen by over 
30% since 1980 (USDA-NASS, 2009b).  
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Fewer and larger farms assumed an increasing share of the total output by 
improving yields and reducing costs of production. Table 4-1 presents the in-
crease in number of farms selling over 5,000 pigs per year from 1994 to 2006. 
By 2008, farms with over 2,000 sows represented over 85% of inventory 
(USDA-NASS, 2009b). Consolidation advanced at unprecedented rates in the 
1990s, continues more slowly today, and is expected to persist for at least the 
next decade (Key and McBride 2007). Those changes have resulted in what Carr 
and Kefalas (2009a) term “the hollowing out” of small towns in the United 
States, especially in the Midwest Corn Belt, with declining populations and 
prosperity and reduced demand for food-animal veterinary services.  

Large swine operations succeeded in increasing efficiency of production by 
making use of new technologies, including improved genetics, artificial insemi-
nation, more efficient feeding programs with better feed-to-weight-gain ratios, 
environmentally-controlled buildings, highly-efficient production systems, and 
strict sanitary (biosecurity) measures for workers to prevent disease from enter-
ing or leaving the buildings (Honeyman and Duffy, 2006). Those measures not 
only improved herd health but permitted one person to efficiently manage the 
production of much larger numbers of pigs than in the past and in the process 
altered the requirements for veterinary services. 
 
 

 
FIGURE 4-2 Number of hog operations, 1984-2008, in thousands. SOURCE: USDA-
NASS, 2009b. 
 
 
TABLE 4-1 Number of Farms Producing Pigs, 1994-2006 

Farm size (Number of pigs) 
Number of farms (in thousands) 
1994 1998 2000 2003 2006 

0 - 4,999 208 120.3 84.2 71.3 63.5 
>5,000 0 1.83 2.0 2.27 2.47 
SOURCE: National Pork Board, 2011. 
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As consolidation has proceeded, the industry has concentrated its operations 
in specific geographic regions of the country, creating high pig densities in some 
counties and low densities in others. That is illustrated in Appendix C, Figure C-
7, which shows the striking changes in distribution of pigs in the United States 
from 1992 to 1997 during the period of rapid consolidation of the industry. The 
change is also illustrated in Appendix C, Figure C-8, which shows the number 
of hogs per square mile by county in Iowa in 1987 and 2002. The pig inventory 
was relatively evenly distributed through all counties of Iowa in 1987; by 2002 
this was substantially changed, inventories in counties in the south of Iowa were 
substantially reduced while those in counties in the north and west of the state 
along the Minnesota border were greatly increased. Those locations were select-
ed based on economic factors, including access to packing plants, local prices of 
corn, transportation facilities, and other established service infrastructures. 

In contrast to the poultry industry, veterinarians in private practice serve a 
significant portion of the swine industry. Consolidation and regionalization of 
the industry, particularly in Iowa and Minnesota, has permitted some veterinary 
practices to grow and provide a variety of swine health, managerial, and market-
ing services to their clients. Veterinarians in these practices are infrequently in-
volved in primary animal care, because it is more cost-effective for the producer 
to assign such duties to herdsmen who have been trained by veterinarians to 
fulfill specific, specialized tasks. Instead, one veterinary practice may be given 
responsibility for the overall health of large herds of sows and pigs. Animals are 
usually in multiple locations where producers are tied by contract to large swine 
integrators. Such integrated networks of producers are in marked contrast with 
the traditional system of independent family farms involved in farrow-to-finish 
production, where food-animal veterinarians would typically provide primary 
care for some 10,000 sows. The new responsibilities create much greater expec-
tations of detailed knowledge of swine physiology, nutrition, pathology, herd 
health economics, management, and marketing than in the past. To meet those 
needs, a demanding, specialized system of education in swine health manage-
ment is needed that involves both high-quality academic and practice-based 
training. Mounting calls for more veterinary oversight in animal welfare, zoono-
tic diseases, food safety, and antimicrobial resistance are also likely to have a 
substantial effect on the need to further expand the range of services that veteri-
nary practices should offer and the educational programs needed to prepare stu-
dents for successful careers in the industry. In view of these needs, it is gratify-
ing that a new Center of Excellence in Swine Medicine Education has been 
created at Iowa State College of Veterinary Medicine in collaboration with the 
Audubon-Manning Veterinary Clinic. 

The swine industry consolidation may be the cause of the overall decline in 
food-animal veterinary services in several rural states where swine operations 
had predominated. Large declines in the number of food-animal-exclusive and 
food-animal-predominant veterinarians in Iowa, Illinois, Indiana, Kansas, Min-
nesota, Missouri, North Carolina, Nebraska, and Texas between 2001 and 2007 
(see Appendix C, Table 1) closely parallel the progress of consolidation and the 
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change in the geographic distribution of the swine industry. Although it may not 
have been the only factor involved, lost opportunity because of swine industry 
consolidation has almost certainly been a contributor to the rural population’s 
flight from America’s heartland. Iowa, in common with other Midwestern states, 
felt the brunt of this population flight that left small rural towns in a weakened 
state. Loss of resident food-animal veterinarians is just one manifestation of the 
decline.  

The number of Iowa veterinarians who were members of the American As-
sociation of Swine Veterinarians (AASV) dropped from 401 in 1993 to 217 in 
2004—a decline of 46% in 11 years (Honeyman and Duffy, 2006). Parallel 
changes are seen throughout the nation. Most swine veterinarians belong to 
AASV; in 1995, AASV had about 1,400 members; by 2008, the number had 
decreased to 769—a decline of 45% in 13 years. This was due in part to resigna-
tions of mixed-food-animal practitioners, but also to a shift to specialization in a 
single species by food-animal practitioners. Figure 4-3 shows membership of 
AASV by year of graduation from veterinary school. AASV averaged 22 new 
members per year in the 15 years from 1976 to 1990 but just 12 new members 
per year in the 15 years from 1991 to 2006. This number is consistent with an-
ecdotal estimates that suggest the need for 10 to 15 new graduates per year, de-
pending on the swine industry economy.  

If a working career is considered to be 30 years, the addition of only 12 new 
graduates per year can be projected to yield an AASV membership of 360 veter-
inarians, and not all will be in clinical practice.  

Estimates of future workforce needs in swine medicine will depend on the 
structure, organization, and success of clinical practices to invest in the local 
community. Workforce needs will also depend on the competence of farm staff, 
their knowledge, expertise, and stability in their jobs. The better they are trained, 
the more of them a single veterinarian can supervise. Presently, there are few 
training programs for food-animal veterinary technicians in the swine industry. 
AASV is beginning to address that issue, recognizing that a skilled infrastructure 
of animal care is in the best interest of animal health and the industry. In addi-
tion, veterinarians are required in the conduct of basic and applied research on 
swine diseases, nutrition, welfare, food safety, environmental impacts, and in 
regulatory services—all fields that are inadequately supported today. 

 
The Dairy Industry 

 
The dairy industry is more diverse than the poultry or swine industries. Alt-

hough consolidation is progressing more slowly, the number of dairy farms in 
the United States fell by 88%, from 648,000 operations in 1970 to 75,000 in 
2006 (MacDonald et al., 2007); conversely, the size of herds has increased (Fig-
ure 4-4). 
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FIGURE 4-3 New members of American Association of Swine Veterinarians, 1966-
2006. SOURCE: American Association of Swine Veterinarians.  
 
 

 

 
Year 

FIGURE 4-4 Number and average size of dairy farms in the United States, in thousands, 
1970-2006. SOURCE: MacDonald et al., 2007. 
 
 

As in every other aspect of livestock production, the movement toward 
greater specialization and herd size is driven by the economies of scale and low-
er costs of production. Large dairy enterprises use fewer resources per cow and 
generate returns that, on the average, substantially exceed the cost of operation. 
Small enterprises, in contrast, are reported to incur economic losses (MacDonald 
et al., 2007). Costs per hundredweight of milk produced decline by nearly one-
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half as herd size increases from fewer than 50 head to 500 head. Costs continue 
to fall, although less sharply, in even larger herds (MacDonald et al., 2007). For 
those reasons, the structure of the industry is changing; from 2000 to 2006, 
farms with fewer than 30 to 199 cows declined by over 30%, while farms with 
2,000 or more cows increased by more than 100% (Table 4-2). 

The present trend toward larger dairy farms is expected to continue; reports 
project that the number of dairy farms could decrease to 15,000 with an average 
of 600 cows each by 2020 (LaDue et al., 2003; Fetrow et al., 2004,). In addition, 
consolidation has been accompanied by advances in technology and increased 
milk yields per cow, from an average of 9,500 lb./cow in 1970 to 19,500 lb/cow 
in 2008 (MacDonald et al., 2007). Because the demand for milk has remained 
steady, the improved yields have allowed for the reduction in the number of 
cows on dairy farms: the national herd decreased by 25%, from 12 million in 
1970 to around 9 million in 2008 (MacDonald et al. 2007). It is expected that 
increases in milk yield per cow will continue and result in a further slow de-
crease in the number of cows in the national herd.  

Those changes in the structure of the dairy industry directly affect the veter-
inary medical profession. Dairy veterinarians are the largest group of veterinari-
ans engaged in the food-animal industries, in part because the dairy cow is the 
most valuable food-animal species. As the dairy industry undergoes consolida-
tion, dairy veterinarians are obliged to change from primary animal health-care 
providers to consultants on herd health, nutrition, animal welfare, sustainability 
of complex farming operations, establishment of herd health protocols, and the 
training of herders in the implementation of the protocols. As is the case in the 
swine industry, dairy veterinarians have to adjust their practices, albeit in a more 
slowly-evolving marketplace, to ensure that as consolidation proceeds, large and 
small producers have access to veterinary services appropriate to their needs. 
These are driven by scale and economics; large operations generally seek con-
sulting services on a wide array of issues, whereas smaller producers typically 
seek more traditional primary care. For many veterinary practitioners, that pre-
sents a dilemma as it requires them to shift from the traditional fee-for-service 
relationship with clients to a consultative, business relationship that is focused 
on the financial performance of the entire dairy enterprise. It is not an easy tran-
sition and many food-animal veterinarians have difficulty charging for advice 
that in the past they have given freely. Moreover, without additional training in 
animal-health economics, practitioners do not necessarily have the background 
and confidence to make the change. As a consequence, operators of large dairies 
have looked elsewhere for advice, and the central role that food-animal veteri-
narians should play in the success of dairy operations is marginalized (DSI, 
2006). 

The scale of dairy operations varies across the United States, and the effect 
of consolidation on the veterinary medical profession is regional. Table 4-3 in-
corporates data on the 16 largest dairy states, which account for 83% of the na-
tion’s milk production, to illustrate the changes in production and herd sizes by 
region.  
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TABLE 4-2 Changes in the Size Structure of U.S. Dairy Farms, 2000-2006  

Herd Size - 
Number of Head 

Number of  
Operations 

Percent 
Change 

Percent of  
Inventory 

Percent of  
Production 

2000 2006 2000 2000 2006 2000 2006 

1-29 30,810 21,280 -31 2.9 1.9 1.8 1.2 

30-49 22,110 14,145 -36 9.1 6 7.7 4.9 

50-99 31,360 22,215 -29.2 22 16.3 19.4 14.3 

100-199 12,865 9,780 -24 18 14.1 17.3 13 

200-499 5,350 4,577 -14.4 16.7 15 18 15 

500-999 1,700 1,700 0 12 12.6 13.7 14.3 

1,000-1,999 695 870 25.2 10.1 12.5 11.6 13.9 

2,000+ 280 573 104.6 9.2 21.6 10.5 23.4 

Total 105,170 75,140 -25.6 100 100 100 100 
SOURCE: Adapted from MacDonald et al., 2007. 
 
 

The traditional dairy states are in the Northeast, the eastern Corn Belt, and 
the upper Midwest. Collectively, those states produced 72.4 billion pounds of 
milk in 2006 compared with 77.7 billion pounds produced by dairies in the 
Southwest and the West (MacDonald et al., 2007). As Table 4-3 shows, all re-
gions increased milk production from 2000 to 2006, but the rate of increase in 
the Southwest and West was twice that in the other regions. The change reflects 
the progressive westward movement and growth of the nation’s dairy industry 
(see Appendix C, Figure C-9). However, it is uncertain how long the westward 
trend will continue in view of climate change and water supply problems in the 
South and West. 

Table 4-3 illustrates that a large percentage of the dairy farms in the tradi-
tional dairy states are small. Nearly half the farms in Wisconsin have fewer than 
100 cows, whereas this type of operation is uncommon in the Southwest and 
West, where the overwhelming majority of dairy farms have more than 500 
cows and the number of dairies with over 12,000 cows is increasing. However, 
the traditional dairy states are moving slowly toward larger units; the number of 
herds with over 500 head in the Northeast and Corn Belt states more than dou-
bled from 2000 to 2006 and as this occurs, the type of veterinary services re-
quired change.  

There are large numbers of food-animal-exclusive practitioners in Wiscon-
sin and the traditional dairy states of the Northeast and many fewer in California 
and the West (Appendix C, Figure C-3). That is consistent with the premise that 
continued consolidation and reduced demand for veterinary services will pro-
ceed at different rates in different parts of the country. As the size of dairy herds 
increases, the ratio of cows to veterinarians also increases.  
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TABLE 4-3 Changes in the Size and Location of U.S. Dairy Farms, 1994-2006 

Region 

Production in billions lbs. 
Percentage of herd  
size <100 head 

Percentage of herd  
size< 499 head 

1994 2000 2006 2000 2006 2000 2006 
Northeast  
NY, PA, VT 

24.0 25.5 25.3 46.5 38.9 10.4 21.3 

E. Corn Belt  
IN, MI, OH 

12.3 12.8 15.3 39.9 28.4 13.1 31.2 

Upper Mid West 
MN, WI 

31.7 31.0 31.8 56.7 48.2 8.9 15.6 

S. West  
NM, AZ, TX 

11.6 13.6 17.8 2.8 1.6 78.2 87.3 

West  
CA, CO, ID,  
OR, WA 

37.3 50.1 59.9 1.8 1.3 73.4 84.2 

SOURCE: Adapted from MacDonald et al., 2007. 
 
 

Table 4-4 shows the numbers of members of the American Association of 
Bovine Practitioners (AABP) in 2007 who were designated as dairy veterinari-
ans and the number of cows per veterinarian in California and Wisconsin. These 
are the two leading milk-producing states in the United States; their dairy indus-
tries differ in structure. 

Most large dairy facilities in California and other parts of the Southwest and 
West are dry lot operations; all feed is purchased, and capital investments are 
focused exclusively on milk production (MacDonald et al., 2007). As those spe-
cialized operations enlarge, economies of scale enable them to reduce veterinary 
bills by employing technicians to provide routine herd health care. Alternatively, 
foreign-trained veterinarians, some of whom speak little English, are hired as 
herders and herd health-care providers. Large operations achieve further econo-
mies of scale by purchasing dairy supplies and drugs in bulk from sources other 
than local veterinary practices that have depended on traditional markups. As a 
result, large farms spend just over half as much as small farms on veterinary 
services per animal (Remsburg et al., 2007).  

In contrast, dairies in Wisconsin and other traditional dairy states are pre-
dominantly farm-based family operations that have much larger capital invest-
ments per cow for crop machinery and dairy facilities (Bailey, 2000; MacDonald 
et al., 2007). The 1999 Pennsylvania Dairy Farm Business Analysis on 1,126 
farms in Pennsylvania revealed an average of 87 cows per operation and assets 
of $7,452 per cow (versus $3,500 in large Western farms) (Bailey, 2000). 

The current recession and a decline in the price of milk will negatively af-
fect small dairies; many are likely to go out of business, and dairy practitioners 
will lose clients and, income. In addition, inexpensive serologic tests for preg-
nancy diagnosis are now competing with a traditional lynchpin of dairy prac-
tice—pregnancy diagnosis by rectal palpation, such as those produced by Bio-
Tracking LLC and IDEXX Laboratories, Inc. Increases in the use of that and 
similar technologies have the potential to profoundly alter practitioner-farmer 
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relationships, veterinary oversight of the nation’s dairy herds, and the structure 
of dairy veterinary medicine in the United States. 

 
Estimating the Demand for Dairy Veterinarians 
 

The number of veterinarians needed by the dairy industry depends on how 
the dairy industry evolves, in particular with respect to the rates of consolidation 
in different regions of the country. For example, an assessment of need could be 
based on the number of cows for which one veterinarian can effectively provide 
health care, or based on the number of farm personnel that one veterinarian can 
effectively supervise. Assumptions or estimates can be made about several mod-
el parameters, such as in the following scenario: 
 

 National milk consumption remains at 182 billion pounds. 
 Average annual milk yield per cow is 18,000 pounds. 
 Average herd size is 500 head. 
 Number of farms served per veterinarian is 10.  
 Number of cows per veterinarian is 5,000.  
 Dairy veterinarians practice for an average of 30 years.  

 
These estimates of parameters in the dairy industry project a need for 

20,222 dairy farms, a workforce of 2,022 dairy veterinarians, and 67 new gradu-
ates each year with long-term commitments to the dairy industry to sustain that 
workforce. However, different assumptions, including those that approximate 
many of the current trends, might include the following: 
 

 National milk consumption remains at 182 billion pounds. 
 Average milk yield per cow is increased to 22,000 pounds. 
 Average herd size is 2,000 head. 
 Number of farms served per veterinarian is 5.  
 Number of cows per veterinarian is 10,000. 
 Dairy veterinarians practice for an average of 30 years. 

 
TABLE 4-4 California and Wisconsin: Comparison of Operations, Operations’ 
Size, and Members in the American Association of Bovine Practitioners 

State 

Number  
of AABP 
Members 

Number of 
Dairy Cows 

Number of 
Operations 

Number  
of Cows per 
Operation 

Number  
of Cows per 
Veterinarian 

Wisconsin 234 1,247,000 14,440 87 5,329 

California 112 1,796,000 2,115 849 16,036 
NOTE: AABP = American Association of Bovine Practitioners. 
DATA SOURCE: American Association of Bovine Practitioners membership and USDA 
National Agricultural Statistics Service. 
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This scenario projects a need for 4,136 dairy farms, a workforce that is re-
duced to 827 dairy veterinarians, and only 28 new graduates per year to sustain 
that workforce. These projections are based on the work of LaDue et al. (2003) 
and Getz (1997). They illustrate that, unless changes are made in the services 
that the veterinary medical profession offers the dairy industry, consolidation 
will lead to substantially reduced demand for dairy practitioners. Figure 4-5 is a 
snapshot of a “dashboard” analysis tool that can be used to visualize how differ-
ent estimates of industry parameters affect the number of veterinarians needed 
by the industry.  

Trends in the recruitment of new members to the American Association of 
Bovine Practitioners (AABP), a professional association for dairy and beef cattle 
practitioners, are illustrative of the two scenarios described above.  

From 1975-1984, 706 veterinarians joined AABP, an average of 70.6 per 
year (Figure 4-6). Assuming a 30-year commitment to the industry, that level of 
new practitioners in bovine practice annually would maintain a population of 
2,118 veterinarians, a figure that approximates the conclusions of the first sce-
nario. However, during 1995-2004, only 317 joined AABP, an average of 32 per 
year. Over 30 years, the annual addition of 32 new practitioners would support 
at most a population of 960 veterinarians in bovine practice, a figure that is 
within the range estimated by the second scenario. 
 
 

 

FIGURE 4-5 Dashboard analysis tool: How many dairy vets? NOTE: http://dgalligan. 
com/galliganx/howmanyvets/howmanyvets.html. (User and password: howmanyvets). 
SOURCE: Galligan and Kelly, 2007. 
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FIGURE 4-6 Recruitment to the American Association of Bovine Practitioners 1975-
2005. SOURCE: American Association of Bovine Practitioners, 2007. 
 
 

The second scenario assumes that the veterinary medical profession makes 
changes in the services that it offers the dairy industry and takes into account the 
increased specialization, complexity, and intensity of production in large dairies. 
As dairy operations increase in size, farm personnel are given specialized re-
sponsibilities. The veterinarian would be responsible for establishing the overall 
infrastructure of herd health, for setting protocols in each specialized production 
sector, for training farm staff in the implementation of the protocols, for ensur-
ing that excellent records are maintained, and for seeing that the staff is aware of 
the clinical signs of illness in animals under their care. To succeed, the veteri-
narian needs an in-depth education on the entire dairy operation and should ac-
quire skills in team-building. Dairy veterinarians also need the business skills to 
analyze records for an entire dairy farming operation and provide owner-
managers with objective advice that will result in improved animal health, 
productivity, and overall farm profitability.  

Consolidation of the dairy industry is expected to persist for at least the next 
decade with two predictable results:  more farms will go out of business, and 
more rural areas will be without veterinary services. One approach to solving the 
problem is to develop veterinary public-private partnerships that provide live-
stock, wildlife, and ecosystem health-surveillance services in underserved areas. 
Another practical approach is to train a cadre of veterinary paraprofessionals to 
serve rural areas while working under contract with licensed veterinarians who 
may be at remote sites but in continuous contact via digital technologies. This 
approach may permit food-animal veterinarians to offer high-quality consulta-
tive services to dairy farms in remote areas. 
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The Beef Production Industry 

The U.S. commercial beef-cow population of about 33 million animals with 
an additional 4.7 million replacement heifers is distributed on approximately 
750,000 ranches in all states of America (USDA-NASS, 2009a). Texas has the 
largest beef-cow inventory, followed by Nebraska, Kansas, Oklahoma, and Cali-
fornia (USDA-NASS, 2009a; see Appendix C, Figure C-10). Cow numbers have 
been declining for many years, but the number of ranches is decreasing more 
rapidly, having fallen by 17% between 1988 and 2008 (Figure 4-7). 

In contrast with the swine and poultry industries, cow and calf farms (in 
which a herd of cows is maintained for producing calves that are sold to feed-
lots) are largely family-owned operations in the United States (Outlaw et al., 
1996). However, the trend toward consolidation of the cow-calf industries is 
proceeding as competition forces producers to seek ways to reduce costs and 
survive (Table 4-5). Consolidation is driven by the declining value of feeders 
and by razor-thin profit margins (Andrus et al., 2006; Gay, 2011). As in the oth-
er food-animal industries, consolidation affects demand for veterinary services: 
large herds require consulting services in production medicine delivered effi-
ciently and inexpensively, and small herds typically require basic animal-
husbandry services, health testing, vaccination, dehorning, castration, and ob-
stetrics.  

Commercial cow and calf producers typically raise cows and calves on 
grass in warm weather and feed hay and grain supplements in winter. Many are 
small operations, with 53% maintaining 20-199 cows. Another 16% of cows are 
on ranches that have 500 to more than 2,500 cows (Table 4-5). Of the cow-calf 
operators in the United States, 8% own 51%, or 17.5 million, of the beef cows 
(Gay, 2011).  
 
 

 
FIGURE 4-7 Number of all U.S. cattle and beef-cow operations, 1998-2008. SOURCE: 
USDA-NASS, 2009b. 
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TABLE 4-5 Size Distribution of U.S. Beef Farms 

Beef herd size 
Number of  
beef herds 

Percent of  
all herds 

Number of  
beef cows 

Percent of  
all cows 

1-9  246,863 32  1,160,439 4  

10-19  160,005 21  2,162,448 7  

20-49 200,840 26  6,090,407 19  

50-99 84,253 11  5,656,207 17  

100-199 45,575 6  5,753,342 17  

200-499 23,635 3  6,722,106 20  

500-999 4,413 1  2,861,202 9  

1,000-2,499 1,215 0  1,648,412 5  

2,500+ 185 0  780,238 2  

Average Herd Size: 43 Total:  764,984  Total: 32,834,801  
SOURCE: Adapted from USDA-NASS, 2009a, and Gay, 2011. 
 
 

Primary-income producers make up only 14% of all producers but account 
for 79% of herds of over 300 beef cows. For those ranchers, the cow-calf enter-
prise is the main means of family support. Because of declining animal values, 
producers have been forced to consolidate, and herds of over 1,000 cows are 
now considered necessary to support a family of four (Gay, 2011). With larger 
numbers of animals, routine health problems are more frequent and ranch per-
sonnel become accustomed to diagnosing and treating them, while providing 
other basic husbandry services, such as castration, dehorning, and immunization. 
Under those circumstances, the veterinarian is responsible for defining treatment 
protocols, training ranch personnel on routine health care, and consulting pro-
ducers on managerial issues, including disease prevention and risk management. 
One survey of producers has found that the larger the cow-calf operation, the 
greater the use of veterinary consultative services (see Table 4-6). 

In contrast with primary-income producers, supplemental-income producers 
make up 69% of beef producers. Most have herds of fewer than 300 cows and 
seek veterinarians for routine services. Noneconomic producers make up 17% of 
producers. Most are small producers who have cattle for noneconomic reasons, 
such as maintaining a family property. They call on veterinarians for basic hus-
bandry services, such as vaccination, breeding, castration, and dehorning and for 
traditional care of individual sick animals. Cow-calf operations are usually in 
areas of low human population density. Services of veterinarians are required 
mainly for spring calving and in the fall. Because the demand for services is 
seasonal and the industry is dispersed, many veterinarians serving the industry 
are in mixed-food-animal practice. The decline in numbers of veterinarians prac-
ticing in rural and remote areas of the United States constitutes a serious prob-
lem for the security and safety of the nation’s beef industry, as well as for the  
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TABLE 4-6 Use of Veterinary Services by Herd Size in Different Sectors of  
the Beef Industry 

Herd size  
(cows) 

Producer Source of Income  
Percent of 
primary  
income 

Percent of 
supplemental  
income 

Percent 
noneconomic 

Percent reported 
veterinarian use  
in 1996 

<50 5  72  22  48  
50-99 26  69  4  72  
100-300 50  47  3  79  
>300 79  17  4  83  
SOURCE: Adapted from Gay, 2011, and USDA-APHIS, 1997. 
 
 
stability of the rural economy. Developing a cadre of veterinary paraprofession-
als to serve remote areas may provide one solution. In contrast with the cow-calf 
industry, feedlot operations are highly concentrated. The 25 largest feeding or-
ganizations produce 40% of fed cattle (USDA-ERS, 2010). Almost all feedlot 
operators use veterinary services. There are three common models: 
 

 3.3% of operations (8.4% of herds that have over 8,000 head) have full-
time food-animal-exclusive veterinarians on staff.  

 34.6% of operations (76.2% of herds that have over 8,000 head) contract 
for routine veterinary visits, usually by consultant food-animal-exclusive veteri-
narians who regularly serve a feedlot circuit. Most large feedlot producers use 
this model. Anecdotal evidence suggests that consultant veterinarians in this part 
of the industry are appropriately compensated and that there are adequate num-
bers to serve the industry.  

 70.9% of operations (39.3% of herds that have over 8,000 head) call a 
veterinarian as needed.  
 

Thus, in contrast to the dairy industry, veterinarians in feedlot operations 
commonly work under contract with producers and are paid for services as con-
sultants. Their responsibilities include defining health-care protocols for a feed-
lot, training personnel in the implementation of the protocols, and advising feed-
lot operators on the overall health-care management of the herd. To perform 
these tasks, consultant veterinarians draw upon their knowledge of routine ani-
mal care with focus on the health of individual animals and their proficiency in 
production medicine with focus on the performance, profitability, and nutrient 
management of the entire herd.  
 

Sheep and Goat Industries 
 

The size of the U.S. sheep industry has been falling for over 50 years and 
suffers from the perception of an “industry in decline.” Since 1991, the U.S. 
population of sheep and lambs has dropped by nearly 50% (Figure 4-8) to 
around 10 million head in 2008 as a result of weakness in demand for wool and 
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lamb. However, the decline has recently leveled off because of several factors, 
including the emergence of ethnic niche markets for lamb, and for sheep’s milk, 
and the growing popularity of sheep cheeses. Nearly half of the world’s exports 
of sheep’s milk cheese are destined for the United States, making it the largest 
importer of sheep’s milk cheese (NRC, 2008).  

The 2009 U.S. goat inventory totaled 3.1 million head and was made up of a 
variety of breeds used in the production of meat, milk, and fiber. Demand for 
goat fiber is declining, whereas demand for goat meat and milk is increasing. 
Growing ethnic niche markets led to a 64% increase in the number of U.S. farms 
that produce goats for meat from 2002 to 2007, and today there are more than 
120,000 meat-goat producers (see Figure 4-9). During the same period, the 
meat-goat population increased by 24%, from 2.5 to 3.1 million animals. Texas 
is the largest producer of meat goats in the United States with production con-
centrated in west Texas, an area that has a large Hispanic population that prefers 
goat meat to beef (Appendix C, Figure C-11a). 

Dairy goats are raised throughout the United States with specific concentra-
tions in Wisconsin and New York (Appendix C, Figure C-11b). Across the na-
tion, dairy-goat inventories increased by 15% from 2002 to 2007 (USDA-NASS, 
2009a). The increase was driven by the growing sophistication of U.S. cuisine 
and niche markets for goat milk and cheeses (Haenlein, 2001). 

There are inadequate studies of sheep and goat health and of the economic 
effects of disease on the sheep and goat industries (NRC, 2008). Parasitic dis-
eases are of particular concern in connection with the development of resistance 
to the anthelmintic drugs that are used to treat for them. Food-animal veterinary 
services for the sheep and goat industries are inadequate in many parts of the 
country (NRC, 2008). Continued expansion of small-ruminant production is 
expected and seems likely to provide new opportunities for food-animal prac-
tice.  
 
 

YearYear
 

FIGURE 4-8 U.S. sheep and lamb population, 1991-2009. SOURCE: USDA-NASS, 
2010. 
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FIGURE 4-9 U.S. sheep and goat operations in 2007 and 2008. SOURCE: USDA-
NASS, 2009a. 
 
 

THE SUPPLY OF FOOD-ANIMAL VETERINARIANS  
 

The Changing Profile of Food-Animal Veterinarians 
 

As the largest professional organization for veterinarians, the American 
Veterinary Medical Association (AVMA) maintains data on its members that is 
useful for examining workforce trends. AVMA membership data can be chal-
lenging to interpret, however, because of changes in the way that it members’ 
practices are reported over time (see Box 4-1).  

Nevertheless, the data can be used to see some changes in the composition 
of the food- animal workforce. Table 4-7 shows the numbers of AVMA mem-
bers in private practice by practice species from 1966 to 2007. Between 1966 
and 2007, total AVMA private and public membership (column 5) increased 
from 26,632 to 87,946 veterinarians—an increase of 330%. During this time 
period, the number of large-animal practitioners (LA-exclusive + LA-
predominant, column 2)1 grew from 1,861 to 5,090—an increase of 270%. 

Care for food animals is provided both by large-animal and mixed-food-
animal veterinarians, the latter group defined by AVMA as practicing food-
animal medicine 50% of the time. Thus, from 1966 to 2007, the total number of 
full-time equivalents (FTEs) engaged in food-animal practice (adjusting for 50% 
of the time of mixed-food-animal practitioners) increased by 11%, from 5,820 
FTEs in food-animal practice in 1966 to 6,454 FTEs in 2007 (column 6).  

                                                 
1The terms large-animal exclusive (LAE) and large-animal predominant (LAP) were 

used by AVMA until 2009, and are used when discussing historical AVMA data that is 
labeled as such. However, the more recently adopted terms FA-exclusive and FA-
predominant are essentially synonymous with LAE and LAP, respectively. 
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BOX 4-1
Changes in the American Veterinary Medical  

Association Membership Data 
 

Over the years, the American Veterinary Medical Association (AVMA) has 
changed the definitions of categories of membership, which provide a more 
refined picture of the membership, but make it challenging to understand 
long-term trends. For example, data from 1966 on membership includes vet-
erinarians from all countries, but in more recent years, the figures include 
only U.S. members. Comparisons, therefore, can be confusing. 

In 1994 there were 13,998 members designated as mixed-animal practi-
tioners, who cared for companion animals and probably some portion of the 
livestock and poultry raised in small-town America. In 1995, the definition of 
mixed-animal practice was narrowed to include only those who devoted at 
least 50% of their time to food- animal practice. Under this definition, the 
number of AVMA members in mixed-animal practice immediately dropped in 
1995 to 3,148. Some portion of veterinarians previously categorized as 
mixed-animal practitioners were likely added to the large-animal practice 
category, which increased by 1,594 members between 1994 and 1995, and 
others to the companion-animal category, which added 1,720 members. 
Others may have been excluded as they were not U.S. members.  

In 1995, AVMA split the large-animal practice and small-animal practice 
categories into four categories: large-animal exclusive (LAE), large-animal 
predominant, (LAP), small-animal exclusive, and small-animal predominant. 
From 1995 to 2005, the designation of LAE or LAP was in the hands of 
members. In 2006, AVMA began assigning the designation depending on 
specific practice activity, resulting in a sudden change in the large-animal 
membership profile. In addition, since 2009, AVMA has begun to use the 
terms food-animal exclusive, food-animal predominant, and mixed-food-
animal in place of LAE, LAP, and mixed-animal. All of these changes compli-
cate interpretations of the workforce over time.

 
 

To obtain a clearer picture of the composition of veterinarians practicing 
food-animal medicine over time, Figure 4-10 uses data from Table 4-8 to plot 
the percentage change in the number of FTEs working in food-animal medicine 
(LAE + LAP and food-animal mixed-animal) by year from 1995 to 2007. The 
figure shows that the makeup of the food-animal veterinary workforce is chang-
ing toward greater participation by mixed-food-animal practitioners. In 1995, 
the year that AVMA established the definition of mixed-food-animal practition-
ers as veterinarians who devoted 50% of their effort to food-animal care, there 
were 3,148 mixed-food-animal practitioners. They represented 23% of the total 
FTEs (adjusting for the 50% time of these practitioners) in the food-animal 
workforce at that time. By 2007, the number had increased to 4,345, represent-
ing 33% of the total FTEs in the food-animal workforce, and an increase of 38% 
over the 1995 number. 
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TABLE 4-7 Number of U.S. Veterinarians in AVMA Membership by Category1 
 1 2 3 4 5 6 7 

Year Large Animal (LA) Total LA Small Animal Mixed4 All 
Total  
Food FTEs 

Percent of  
Members 

1966 1,861 1,861 4,700 7,917 26,632 5,820 21.85  

1971 1,700 1,700 7,050 8,583 25,665 5,992 23.35  

1976 1,958 1,958 9,524 9,437 27,889 6,677 23.94  

19812 1,113 1,113 12,210 11,153 33,545 6,690 19.94  

1986 4,024 4,024 17,682 13,344 46,625 10,696 22.94  

1987 4,023 4,023 18,984 13,479 48,646 10,763 22.12  

1988 4,020 4,020 19,885 13,502 50,612 10,771 21.28  

1989 4,054 4,054 20,721 13,420 52,027 10,764 20.69  

1990 4,086 4,086 22,056 13,769 53,299 10,971 20.58  

1991 4,122 4,122 22,920 13,757 55,157 11,001 19.94  

1992 4,243 4,243 23,967 13,944 56,421 11,215 19.88  

1993 4,280 4,280 24,682 14,047 58,099 11,304 19.46  

1994 4,289 4,289 24,493 13,988 59,360 11,283 19.01  
 LAE LAP  SAE SAP     

1995 1,805 4,078 5,883 22,839 5,376 3,148 54,852 6,641 12.11  

1996 1,857 4,078 5,935 23,635 5,514 3,215 55,252 6,727 12.17  

1997 1,860 4,024 5,884 24,567 5,661 3,207 56,694 6,683 11.79  

1998 1,771 3,802 5,573 24,727 5,528 3,097 57,052 6,361 11.15  

1999 1,894 3,876 5,770 26,235 5,717 3,418 60,829 6,704 11.02  

2001 2,195 3,583 5,778 30,460 6,399 3,909 72,423 7,016 9.69  

2002^ 2,142 3,013 5,154 30,999 5,953 3,666 72,598 6,385 8.80  

2003 2,253 3,273 5,526 32,391 6,285 3,882 76,026 6,812 8.96  

2004 2,285 3,145 5,430 33,417 6,324 3,890 77,889 6,746 8.66  

2005 2,268 3,047 5,315 34,022 6,244 3,900 79,569 6,656 8.36  

20063 993 4,150 5,143 37,137 5,688 4,376 84,946 6,501 7.65  

20072 1,048 4,042 5,090 38,974 5,811 4,345 87,946 6,454 7.34  

NOTE: FTE=full-time equivalent, LAE=large-animal exclusive, LAP=large-animal pre-
dominant, SAE=small-animal exclusive, SAP=small-animal predominant. 
1Includes actively employed AVMA members and verified nonmembers in the Member-
ship Database. Between 1996 and 1995, veterinarians from all countries were included. 
After 1995, numbers reflect U.S. members only. 
2Includes only actively employed AVMA members. 
3Veterinarians may hold multiple positions (counted in multiple categories). 
^2002 is based on estimated percentages and the end of year total number of veterinarians 
from the 2002 Membership Report. 
42001-2005 Equine/Small Animal species code was pulled from Mixed Animal. These 
numbers will be different than what is published. 
SOURCE: AVMA. 
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FIGURE 4-10 Changes in the composition of the food-animal workforce. NOTE: 
LA=large-animal, Mix=mixed-animal, FTEs=full-time equivalents. There are no data on 
2000; figures for 2000 are averages of the 1999 and 2001 values. SOURCE: Based on 
membership data of the AVMA. 
 
 

From 1995 to 2007, the total number of LAE and LAP veterinarians de-
clined by 13%, from 5,883 to 5,090. Because the numbers of mixed-food-animal 
practitioners had increased as described above, the total food-animal FTEs did 
not change much from 1995 to 2007 (Table 4-7, column 6). Thus, although the 
total FTEs in food-animal practice have changed very little during this time pe-
riod, the composition of the workforce has been changing toward mixed-food-
animal practice. More food animals are in consolidated livestock facilities that 
generally require veterinarians with full-time, specialized commitment to food-
animal practice, but an overall decline in the demand in food-animal practice 
and an increase in reliance on companion-animal care to supplement incomes is 
pushing professional services towards mixed-food-animal practice and delivery 
of traditional food-animal veterinary services.  

There are other changes in the demographics of rural America that may im-
pact the directions of food-animal veterinary practice and explain the rise in 
numbers of mixed-food-animal veterinarians. Urban areas continue to spread 
into the countryside and usurp large tracts of farmland. In addition, more isolat-
ed, low-density, large lot developments are occurring with increasing frequency 
further out in the rural countryside, especially in some of America’s richest 
farmland (Heimlich and Anderson 2001). Across the country these areas are 
described as under intense pressure from development (AFT, 2011). For exam-
ple, the population of Tulare County, a center of California’s dairy industry in-
creased by 20% between 2000 and 2010, in the same period the population of 
Calumet County, Wisconsin increased by 20.5%, and Lancaster County, the 
heart of Pennsylvania’s dairy industry, by 10%. The increasing populations co-
exist with farming operations and expand opportunities for companion-animal 
and equine care in regions that were once purely agricultural and the realm of 
food-animal-exclusive and food-animal-predominant veterinarians.  
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The growing movement toward small farming operations and locally-grown 
and specialty-food markets with increased demand for primary veterinary care 
may have had an additional effect in supporting mixed-food-animal practices. 
Appendix C, Table C-1 details the change in distribution of mixed-food-animal 
veterinarians by state and shows that increases in mixed-animal practice have 
occurred in all but six states. In view of these trends, the veterinary profession 
needs to consider how it will be able to meet the needs of all food-animal pro-
ducers. 

 
Aging and Attrition 

 
The food-animal-exclusive, food-animal-predominant, and mixed-food-

animal practice categories have different age compositions, and they are chang-
ing at different rates. Figures 4-11, 4-12, and 4-13 provide a snapshot of changes 
in the age structure of each category of food-animal practice between 2001 and 
2007. AVMA membership data (Appendix C, Tables C-2a,b; 3a,b; and 4a,b) 
show that food-animal practitioners, as a group, are aging in general, with the 
food-animal-predominant category approaching retirement age the fastest. That 
is important because food-animal-predominant veterinarians currently make up 
50% of the FTEs in food-animal practice (Table 4-8). It is also the segment of 
food-animal practice that is attracting the fewest new graduates, and as will be 
discussed later, has the lowest salary. 

In 2007, there were 4,042 AVMA members in food-animal-predominant 
practice in the United States (Table 4-7), with 57% of that group being over 50 
years old (Figure 4-12). This is in contrast to 50% and 43% of AVMA members 
being 50 years and older in food-animal-exclusive and mixed-food-animal prac-
tice, respectively (Figures 4-11 and 4-13). Fewer and fewer graduates have en-
tered food-animal-predominant practice for over two decades. Consequently, 
this sector of the profession is facing an uncertain future.  
 
 

 
FIGURE 4-11 Age groups within food-animal-exclusive practice, 2001 and 2007. 
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FIGURE 4-12 Age groups within food-animal-predominant practice, 2001 and 2007.  
 
 

 
FIGURE 4-13 Age groups within mixed-food-animal practice, 2001 and 2007.  
 
 

Mixed-food-animal practitioners have an average age of 47 years, and the 
group is aging more slowly than the other two categories of food-animal prac-
tice. However, the percentage of mixed-food-animal practitioners under 50 years 
old declined by more than 10 percent between 2001 and 2007 (Figure 4-13).  

Appendix C contains several maps (Figures C-12a, b; C-13a, b; and C-14a, 
b) that show the geographic distribution of food-animal practitioners by age 
groups, which vary by category of practice. Most of the states that have large 
numbers of food-animal-predominant practitioners are in the Midwest (Appen-
dix C, Figure C-5) so this region is likely to be the most severely affected by the 
change in demographics. The shortfall is not strictly sex-driven: comparatively 
few women have entered this branch of veterinary medicine, and fewer men are 
going into the field (Chieffo et al., 2008).  
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Recruitment of Graduates into Food-Animal Practice 
 

According to information from AVMA, 531 graduates of the class of 
1989 entered food-animal practice (Figure 4-14). In 2009, the number was 
203—a drop of 62% in 20 years. The decline occurred in all three categories 
of food-animal practice and is attributed to the economy and the decrease in 
availability of jobs in food-animal practice. There is great pressure to increase 
the number of graduates going into food-animal practice, but the profession 
may first need to consider the nature of the opportunities that are available and 
the education needed by food-animal veterinarians. 

The greatest decline involved the numbers of graduates entering food-
animal-predominant practice, which fell from 229 in 1989 to 34 in 2009—a de-
crease of 85%. Entry of graduates into mixed-food-animal practice also de-
clined, falling from 253 to 147—a decrease of 42%. The number of graduates 
entering food-animal-exclusive practice, presumably with the goal of serving 
intensive systems of production focused on a single species, increased from 
1989 to 2007 and then decreased by nearly 70% from 2007 to 2009. Inasmuch 
as starting salaries were nearly $10,000/year more in food-animal-exclusive than 
in food-animal-predominant and mixed-animal practices (discussed later in this 
chapter), the decrease was most likely due to a decline in the number of food-
animal-exclusive positions available.  

What will be the size of the future food-animal workforce in comparison to 
today? In 2007 there were 5,100 food-animal-exclusive and food-animal-
predominant practitioners who were members of AVMA (Table 4-8), and ap-
proximately 994 of them were over the age of 60 (Figures 4-10 and 4-11). Be-
cause of the physical and strenuous nature of food-animal practice, the length of 
an average career is generally assumed to be 30 years, about 5 years shorter than 
that of practitioners in either companion-animal or equine medicine. If half of 
the practitioners over 60 were to retire in the next 5 years, the addition of 99 
new graduates each year would be required to maintain the 2007 level of 5,100 
practitioners in the future, not accounting for those who retire early or work 
part-time.  

From 2006-2007, an average of 74 graduates each year indicated their inten-
tion to pursue food-animal-exclusive and food-animal-predominant practices 
(Shepherd, 2008). If this level of new additions to the food-animal workforce 
continues, the number of food-animal-exclusive and predominant practitioners 
will shrink the present workforce. As half of new food-animal practitioners can 
be expected to leave food-animal practice within 5 years (Remsburg et al., 2007; 
Jelinski et al., 2008), the workforce may potentially decline dramatically. On the 
other hand, if food-animal-exclusive practice becomes less physically intensive 
and more supervisory, those that stay may work for more years than in tradition-
al food-animal practice. 
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FIGURE 4-14 Career selection of veterinary graduates entering food-animal practice. 
NOTE: LA Ex=large-animal exclusive, LA Pred=large-animal-predominant, Mix FA= 
mixed-food-animals. SOURCE: Data courtesy of AVMA. 
 
 
TABLE 4-8 Starting Salaries and Mean Debt for New Graduates, 1989-2011 

Practice Type 

Mean starting salaries ($) Salary growth/year (percent) 

1989 2007 2010-11 1989-2007 2010-11 

Food-animal exclusive 25,210 62,424 71,096 4.65 3.1 

Food-animal predominant 26,663 57,744 67,338 4.10 8.5 

Mixed-food-animal  23,961 58,522 62,655 4.15 .5 

 Mean Debt ($) Debt growth/year (percent) 

 27,726 119,802 142,613 7.6 6.5 
NOTE: Response rates of annual surveys of graduating DVMs are typically greater than 
90%. 
SOURCE: Chieffo et al., 2008; Shepherd and Pikel, 2011.  

 
Starting Salaries and Student Debt 

 
From 1989 to the present, starting salaries for new graduates entering food-

animal-exclusive practice are higher ($71,096) and have grown faster than those 
entering either food-animal-predominant or mixed-food-animal practice, accord-
ing to exit surveys of new graduates (Table 4-8). Student debt, however, has 
grown even faster, increasing at a rate of 7.6% each year between 1989 and 
2007, and by 6.5% between 2010 and 2011. Students now owe an average of 
$142,613 upon graduation. In 1989, educational debt was approximately 110% 
of starting salaries. In 2011, those entering food-animal-predominant practice 
face debts of around 205% of their initial salary. Although interest rates on gov-
ernment-backed educational loans in 2010 were capped at 6.8%, the debt burden 
mortgages the future for those wishing to enter food-animal practice. State and 
federal grants to help graduates with their debt burden are useful but will  
not overcome the depressed market for associates in food-animal veterinary 
practice. 
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Compensation 
 

 In a survey of members’ compensation in 2007, AVMA found that food-
animal-exclusive practice owners earned the highest median income ($139,000) 
of all branches of private practice. In AVMA’s 2009 survey (AVMA, 2010a), 
the figure dropped to $133,000 (Figure 4-15), possibly due in part to the effect 
of the recession that began in 2006. The reported income of this group had in-
creased previously by 16% from 2005 to 2007 (Burns, 2009). In 2009, mixed-
food-animal and food-animal-predominant practice owners had median incomes 
of $103,000, somewhat less than practice owners in the other branches of private 
practice; this circumstance may be an impediment in attracting and retaining 
graduates in food-animal medicine with substantial educational debts. In 2009, 
the annual median salary of food-animal-exclusive associates was $79,000, 
while food-animal-predominant and mixed-food-animal associates earned medi-
an incomes of $73,000, the same as associates in companion-animal-
predominant practice. In contrast, companion-animal-exclusive associates had 
an annual median income of $85,000. The salary difference is consistent with a 
view that the problem in food-animal practice in rural America is one primarily 
of unmet needs and not one of shortages. In other words, demand is there but 
compensation is too low for veterinarians to survive in rural practice.  
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FIGURE 4-15 2009 median incomes of practice owners and associates by category. NOTE: 
FAE=Food-animal-exclusive; FAP=Food-animal-predominant; Mix=Mixed-animal; 
CAE=companion-animal-exclusive; CAP=companion-animal-predominant; EQU=equine 
veterinary practice. SOURCE: Adapted from AVMA, 2011a2, Burns 2009. 

                                                 
2Veterinarian salary data are drawn from the biennial AVMA Compensation Surveys, 

which are based on a randomized, stratified sample of employed U.S. veterinarians (in-
cluding AVMA members and nonmembers). The response rate of the Surveys is about 
25%. If DVMs who are more successful are more likely to respond, the reported rate of 
earnings may exceed actual averages.  
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FUTURE DIRECTIONS IN FOOD-ANIMAL VETERINARY MEDICINE 
 

With the changing nature of food-animal production in America, the overall 
demand for traditional veterinary services has declined. Nevertheless, if future 
food-animal veterinarians can master a broad understanding of the complex 
challenges of production medicine, there is a great potential to redefine the role 
of food-animal medicine in the intensive livestock and poultry industries, while 
at the same time fulfilling the profession’s responsibilities to an American pub-
lic concerned with food safety, drug residues, animal welfare, and stewardship 
of the environment. If not, the veterinary medical profession is in danger of re-
linquishing its role in animal production to others who are able to consider the 
economic needs of producers but who have less understanding of the complexity 
of animal health and public health (King, 2000). Large dairies already routinely 
use consultants to advise on such issues as housing, communication, employee 
training, nutrition, and environmental regulations—matters that are frequently 
seen by producers as “outside the realms of veterinary medicine” (DSI, 2006). 
Because of the profession’s declining presence in food-animal care, the nation is 
losing the all important food-animal veterinarian-producer relationship upon 
which the health and welfare of livestock populations depend. For the veterinary 
profession, this is untenable. 

 
A Vision for Food-Animal Veterinary Medical Education 

 
To ensure their future in food-animal medicine, veterinary graduates 

should be well-grounded in the specialized aspects of the livestock or poultry 
industries they wish to serve and have the skills needed by these increasingly 
intensive, specialized, and concentrated industries. This direction was advocated 
by the late Otto Radostits (2002) who wrote that “meeting the needs of progres-
sive livestock producers is a full time career for a progressive food-animal prac-
titioner and is not a part time job.”  

J. B. Herrick was among the first to redefine how veterinary services should 
be offered to livestock operations and popularized the term production medicine. 
Herrick emphasized a food-systems approach to food-animal services and de-
fined production medicine in 1990 as “the utilization of many facets of produc-
tion, e.g. nutrition, environment, genetics, and health, into a well-managed pro-
gram monitored by records” (Herrick, 1990). With a few notable exceptions, 
progress in moving food-animal practice in that direction in the intervening two 
decades has been inadequate. The Food Supply Veterinary Medicine Commis-
sion (Andrus et al., 2006) drew attention to the thin supply of new graduates 
entering food-animal veterinary medicine and to the lack of focus on this field 
by many veterinary schools. Veterinary schools are accused of being slow in 
their willingness to change and develop curricula that meet the needs of the dy-
namically changing livestock industries and of an increasingly apprehensive 
public. Nielsen (2001) is harshly critical, stating that there has been a failure to 
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provide graduates with sufficient entry-level competence to practice modern 
health and production management in herds of food-producing animals. 

Large producers who dominate the livestock industries seek veterinarians 
who are either exclusively or predominantly committed to food-animal practice. 
Implicit in this is the need for food-animal veterinarians who understand produc-
tion systems, can read farm records, and can use them to make decisions aimed 
at increasing herd health, productivity, and the overall profitability of the farm-
ing operation. It is these objective services that farmers seek and for which they 
are willing to pay. Veterinary practitioners also need to know how to charge for 
their consultative services. Many either don’t know how to charge or don’t like 
to charge for consulting and would rather bill for primary care or pregnancy 
exams instead.  

In veterinary academe, some faculty members recognize that food-animal 
curricula must fundamentally change, but the present state-based infrastructure 
of veterinary education and declining budgets make change difficult. To succeed 
will require veterinary schools and colleges to share resources and work together 
to create on-line courses in production medicine and centers of educational ex-
cellence that can efficiently provide comprehensive, high-quality veterinary ed-
ucation for the nation. As a start, an accepted definition of a herd health man-
agement program should be developed so the goals of the profession are 
delineated.  

Food-animal veterinary medicine is now specialized by food-animal species 
and focused expertise in the nutrition, reproduction, genetics, housing, econom-
ics, risk management, etc. of the relevant species. Authorities in each of these 
areas are present in veterinary schools and industry across the country and no 
one school can afford to provide positions in all of the areas. Creation of virtual 
“centers of emphasis” in the theoretical aspects of poultry, dairy, beef, and 
swine medicine could be created making use of recognized experts in academe, 
food-animal practice, the livestock industry, and the pharmaceutical industry 
and others to provide a portfolio of essential on-line courses in food systems. 
The courses should be easily available to veterinary students in the United States 
and internationally. 

The benefits of consortia in food-animal veterinary medicine have been re-
viewed by Miller and Prasse (2006). Troutt and Osburn (2008) proposed the 
creation of regional centers in veterinary education for the dairy industry. In 
their model, senior students from cooperating veterinary schools would spend 
part of, or their entire fourth year at an established regional center. Two-year 
residency programs would be included in the center program. The University of 
California at Davis Veterinary Medicine Teaching and Research Center at Tula-
re, California, the Iowa State Swine Medicine Education Center partnered with 
the Audubon Manning Veterinary Clinic, and the recent USDA grant to create a 
National Center of Excellence in Dairy Production Medical Education for Veter-
inary Students provide encouraging examples. These initiatives could prepare 
veterinary graduates to fully and successfully participate in the dynamically 
changing food-animal industries of this country and beyond.  
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Providing Veterinary Services to Rural America 
 

In the last 25 years, many farms that produced food animals have gone out 
of business which resulted in food-animal practitioners being unable to survive. 
This difficulty is not new; in 1982, a National Research Council committee re-
port Specialized Veterinary Manpower Needs Through 1990 (NRC, 1982) noted 
that “the problem is in large part a matter of the economics of food-animal veter-
inary practice, [and] areas with perceived shortages commonly do not provide 
satisfactory remuneration.” The report raises a question that is as salient today as 
it was in 1982: Are there unmet needs for food-animal veterinarians in rural 
America because of economic circumstances, or are there real shortages with 
adequate compensation but inadequate numbers of food-animal veterinarians? 
(NRC, 1982).  

The changing circumstances of food-animal veterinarians in rural America 
should not be viewed in isolation but in the broad context of the changing de-
mographics of small-town America and the impact of concentrated-feeding op-
erations on these societies. These once flourishing rural communities are de-
scribed as suffering from “a slow acting wasting disease” being transformed by 
the flight of so many young people (Carr and Kefalas, 2009a, b; see also Artz, 
2003; Romer and Wolverton, 2010). Appendix C, Figure C-2 illustrates changes 
in population in the United States between 1990 and 2000. Carr and Kefalas 
(2009a) describe local ownership as suffocated by the rise of CAFOs and large 
box-stores with the result that the rural middle-class of merchants, bankers, and 
professionals has left. Moreover, as farming operations increase in size, the 
American-born workforce is progressively replaced by migrant labor (Wiscon-
sinWatch.org, 11/21/11). Carr and Kefalas (2009b) further report that 42% of 
Mid-western farmers now earn less than $20,000 per year making it difficult for 
them to afford professional veterinary services and highlighting the need for a 
different system of food-animal care. 

To attract more students into rural practice, several state legislatures have 
passed or are considering legislation to provide educational-loan forgiveness to 
graduates who move into rural and underserved areas. The federal Veterinary 
Medicine Loan Repayment Program has also made awards to veterinarians will-
ing to practice for at least three years in areas designated by the Secretary of 
Agriculture as having shortages in food-animal or public practice veterinarians. 
The average award size (to cover federal and commercial loans taken to attend 
an AVMA-accredited college of veterinary medicine) was $96,582 (USDA-
NIFA, 2010). In the present economic climate, those initiatives are important as 
they will immediately help debt-burdened graduates to accept positions in un-
derserved areas of America. In the longer-term however, additional solutions are 
needed as half of the graduates entering food-animal practice are reported to 
leave within 5 years (Remsberg et al., 2007; Jelinski et al., 2009). 

To change these demographics, the veterinary profession has to make a 
concerted effort to recruit and retain more students in food-animal veterinary 
medicine. In the past, most students who went into food-animal practice have 
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come from rural backgrounds or have had other previous experiences with live-
stock or poultry farming (Schmitz et al., 2007; Jelinski et al., 2008). This is a 
diminishing population. Furthermore, as livestock and poultry operations are 
increasingly housed within biosecure facilities, the opportunity for students even 
from rural background to gain farm experience is diminishing. In view of this, 
the profession has to look to urban and peri-urban communities and recognize 
that students from these backgrounds, including students from minority groups 
that are underrepresented in veterinary medicine, who may know little about 
their food supply may be unaware of the significant opportunities that food-
animal veterinary medicine has to offer. The digital media provides numerous 
ways of addressing that issue—social media, on-line programs, webinars, and 
other forms of communication should be prepared to educate high school and 
college students and the general public about the importance of food-animal 
medicine to society with regard to food-animal health and welfare, food safety, 
and environmental health. Such programs could also be aimed at correcting mis-
conceptions about livestock and poultry farming that currently abound and bias 
students away from considering careers in agriculture.  

 
Expanding the Role of Veterinary Paraprofessionals 

 

As a goal, the veterinary profession should endeavor to provide health care 
to the largest possible population of livestock and poultry. For economic and 
other reasons the profession is presently not meeting this goal. In view of this, 
the committee supports a proposal to integrate rigorously-trained and creden-
tialed food-animal veterinary paraprofessionals (veterinary technicians or indi-
viduals with veterinary training) working in health-care teams with licensed 
veterinarians who may be at a distant site (Remsberg et al., 2007). This is simi-
lar to the expanding system of health care in the medical profession in which 
nurse practitioners in rural locations are linked digitally to physicians who are 
located distantly. For food-animal paraprofessionals to become part of a veteri-
nary health-care system, state practice acts will need to be modified to permit 
paraprofessionals to administer primary care services provided that they are sub-
ject to collaborative oversight (and constant communication) with licensed prac-
titioners who may be in a different location. This approach offers the potential 
for clinicians to provide affordable patient care as well as for providing care for 
patients in underserved rural areas without reducing quality. The system can also 
improve animal-disease surveillance and provide surge capacity in rural Ameri-
ca should emergencies arise.  

The food supply is a matter of national security and public health, but gen-
erally taken for granted by the American public. As is discussed in Chapter 6, 
the job of safeguarding food and overseeing the welfare of food animals is a 
shared responsibility of the private and public sector. Neglecting that responsi-
bility poses significant risks. Additional considerations for strengthening the 
veterinary oversight of the food-animal sector and the need for research in food-
animal health are explored in the final chapter of the report, Chapter 11. 
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Veterinarians in Industry 

 
INTRODUCTION 

 
Outside of private practice and corporate animal health care, the majority of 

private sector jobs for veterinarians are in the pharmaceutical, biotechnology, 
diagnostics, contract research services, animal feeds, and agrochemical indus-
tries. Those industries offer a diversity of job opportunities to veterinarians and 
provide the highest salaries of any category of veterinarian employment, with an 
average salary of around $167,415 (AVMA, 2011a)1. Along with the public sec-
tor, industry offers the most generous plans for life insurance, pension plan, and 
medical coverage (AVMA, 2009a).  

In 2010, the American Veterinary Medical Association (AVMA) counted 
3,218 veterinarians (AVMA members and non-members) in the United States 
who identified themselves as working in private industry jobs. That number is 
probably an undercount of veterinarians working in industry. However, the total 
number of veterinarians in industry is not likely a large number. Despite the 
attractiveness of industry employment, and the primary significance of salary 
and benefits to graduates of veterinary schools, only 0.1% of recent DVM grad-
uates who responded to a 2010 survey had selected a job in industry, reflecting a 
similar fraction of surveyed graduates in prior years (Shepherd, 2010).  

As discussed in this chapter, a defining feature of veterinarians in industry 
is the number with advanced training in pathology, toxicology, laboratory ani-
mal medicine or other basic sciences, so it might be expected that fewer students 
take industry jobs immediately after graduation. However, in recent years, the 
number of diplomates certified in specialties that are most associated with posi-
tions in private industry has been less than 50 per year.  
                                                 

1Salary data are drawn from the biennial AVMA Compensation Survey, which is 
based on a randomized, stratified sample of employed U.S. veterinarians (including 
AVMA members and nonmembers). The response rate of the survey is about 25%. If 
DVMs who are more successful are more likely to respond, the reported rate of earnings 
may exceed actual averages. 
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 Because there are few sources of information on the jobs of veterinarians in 
industry, the committee endeavored to take a closer look by using the committee 
members’ knowledge about the kinds of companies in private industry that hire 
veterinarians. The committee developed a set of questions and contacted com-
panies across the spectrum of the private industrial sector. Because the compa-
nies chosen for the questionnaire were selected on the basis of their familiarity 
to the committee members, and not through a statistical sampling procedure, the 
information from responses to the questionnaires cannot be taken as broadly 
representative of all companies that employ veterinarians. However, it does pro-
vide a “first look” into the kinds of positions that veterinarians fill in companies 
in private industry and the expertise that those companies find useful. In addi-
tion to information from the exploratory questionnaires, the chapter discusses 
data from other sources on job postings, salaries in industry, and the numbers of 
new board-certified diplomates in specialties of importance to private industry. 
Together they are presented as partial indicators of both demand and supply. 

 

TYPES OF INDUSTRY EMPLOYERS 
 

Human Health Pharmaceutical and Biotechnology Companies 
 

 There are over 200 companies worldwide that discover and develop new 
drugs to improve human health. In the past, many novel drugs came to light ser-
endipitously, but today drug discovery is a methodical process that begins by 
exploring the metabolic pathways of a disease or disease agent to identify poten-
tial targets upon which a novel compound, or drug, can be designed. The meta-
bolic targets are detected at the molecular level using methods such as x-ray 
crystallography, and computer simulations are used to predict the chemical in-
teractions between a particular drug and its targets. Once a promising drug com-
pound has been designed, it must go through a development phase to evaluate its 
formulation, dose and safety. Both animal (pre-clinical) and several formal 
phases of human (clinical) studies are involved in these evaluations, which in 
the United States is a highly-regulated process. The Food and Drug Administra-
tion (FDA) oversees drug discovery as well as the manufacturing and marketing 
of approved drugs. 
 In the past, biotechnology companies were defined by their emphasis on 
drug discovery, while pharmaceutical companies were better equipped to take 
candidate drugs through clinical trials, manufacturing, sales and marketing. 
However, this trend is changing, as biotechnology firms are evolving into inte-
grated companies, retaining ownership of their developmental compounds and 
continuing to build in-house sales and marketing functions (Business Insights, 
2005). Regardless of their origins, of the large number of new compounds inves-
tigated for human use, only a small number of novel drugs—about 25 each 
year—receive approval. The time from discovery to marketing a drug is 10-15 
years and the costs are significant. The Tufts Center for the Study of Drug De-
velopment estimated that the total costs of bringing one drug to market was $1.2 
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billion in 2006 (TCSDD, 2008). However, novel drugs can be very profitable. In 
2005, sixteen (16) new blockbuster drugs generated sales of $18.1 billion. The 
value of the global pharmaceutical market in 2009 was $837 billion, and is fore-
casted to grow to $1.0 trillion by 2014 (Urch Publishing, 2010). 

 
Animal Health Companies 

 

 Animal health companies represent three main business areas: veterinary 
pharmaceuticals and biologicals, veterinary biotechnology, and veterinary diag-
nostics. Like their counterparts in human drug discovery and development, their 
activities are highly regulated and must meet the same rigid specifications for 
safety and efficacy as those for human consumption. According to the Animal 
Health Institute (AHI)—which represents 20 animal health companies with a 
presence in the United States in 2008—the industry spent $670 million for re-
search and development and had U.S. sales of $6.7 billion. On average a new 
animal drug takes between 7 and 10 years to reach the marketplace and may cost 
$80-100 million to develop (AHI, 2008). The AHI asserts that the largest factor 
influencing the recruitment of veterinarians in this industry is the continuing 
demand for new drugs for companion animals, being driven in part by consum-
ers. Animal health companies have followed the trend in direct advertising to 
patients, established by human pharmaceutical companies, which resulted in 
many more patients requesting brand named drugs from their physicians. Ani-
mal health companies have begun similar advertising on a smaller scale and pet 
owners are more aware of brand named drugs than they were in the past (AHI, 
2008). 
 

Animal Feed Companies 
 

 Animal feed companies manufacture feed for animals, from fish to live-
stock. Dominated by the pet food industry, these companies engage in clinical 
testing in the target species to better define the nutritional requirements for ani-
mals of different species, different ages, and different disease conditions. Feed 
companies have also begun to diversify into veterinary diagnostics, biotechnolo-
gy, crop protection and even the manufacture and sales of human food. As a 
result the roles available for veterinarians are as diverse as those for animal 
health companies. The top 8 U.S.-based companies supplying pet food had do-
mestic sales in 2000 of $11.6 billion (Petfood Industry, 2001). 
 

Animal Supply Companies 
 

 Animal supply companies provide specialized, genetically- and microbio-
logically- defined laboratory animals, and other services to meet the needs of the 
pharmaceutical, biotechnology, food, and contract research industries, as well as 
universities, medical centers and government agencies engaged in biomedical 
research. Some companies have also diversified their operations to include re-
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search and development of human and veterinary pharmaceuticals, human diag-
nostics, contract management of research animal facilities, and contract research 
involving toxicology and pathology. 
 

Diagnostic Laboratories 
 

 Commercial laboratories that provide veterinary diagnostic services for 
companion-animal medicine and laboratory animal medicine comprise a rela-
tively immature and small industry that is likely to grow in the future. More than 
70 such companies were operating worldwide in 2006 (Animal Pharm, 2006). 
Reports by the National Research Council identified veterinary diagnostics as a 
necessary, but underdeveloped, part of the U.S. national animal health infra-
structure that would be important in overcoming a major epidemic, the introduc-
tion of an exotic disease in food animals, or an act of agricultural bioterrorism 
(NRC, 2003, 2005). Since 2002, the USDA, in collaboration with state and uni-
versity diagnostic laboratories, has developed the National Animal Health La-
boratory Network to directly address this critical need (USDA-APHIS, 2010a). 

 
Contract Research/Testing Laboratories 

 

 Contract research organizations (CROs) provide services to pharmaceutical 
and biotechnology companies by performing pre-clinical and clinical trials on 
new drug candidates. They must abide with the regulations of the FDA and are 
supplied with animals for testing by animal suppliers. The top 20 CROs world-
wide had revenues in 2000 of $7.5 billion with many showing increases from 5-
40% over their 1999 revenues. Some CROs have developed businesses in labor-
atory animal breeding and sales and employ veterinarians in pre-clinical re-
search, safety testing in toxicology and pathology, research animal support and 
senior management.  

 
Agrochemical Companies 

 

 Agrochemical companies manufacture herbicides, insecticides, fungicides, 
and other pesticides to protect both crops and animals. Worldwide sales of the 
top 10 agrochemical companies in 2008 was $42 billion with four of the ten 
companies reporting increases of more than 20% over 2007 (Henderson Com-
munications, LLC, 2009).  

 
INQUIRY OF SELECTED COMPANIES 

 

 The committee members identified companies familiar to them from across 
industry sectors that are known to employ veterinarians and developed a ques-
tionnaire (Appendix D) that would help determine the current veterinary posi-
tions in those companies and the companies’ future needs for veterinarians. Of 

Workforce Needs in Veterinary Medicine

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/13413


95 Veterinarians in Industry 

the 118 companies contacted, 59 responded to the committee’s questionnaire. 
Those that responded to the inquiry included both industry giants (which em-
ployed the largest number of veterinarians) and smaller companies. The compa-
nies were divided into the following groups: animal feed, animal health, animal 
supply, biotechnology, chemicals, CROs, diagnostics, and pharmaceuticals and 
biologicals (Table 5-1). These groups closely mimic the categories for employ-
ment types used by the AVMA under its sub-group industry/commercial. 

The companies that responded to the committee’s questionnaire (from here 
on referred to as respondents) collectively employed a total of 1,527 veterinari-
ans in 2007, about 49% of the 3,125 industry veterinarians that AVMA counted 
that year (members and nonmembers which, as noted earlier, is likely to be an 
undercount). Figure 5-1 shows the average number of veterinarians employed by 
the respondents according to industrial sector. Because the respondents are not a 
statistically-representative sample of the industry, the results should only be 
viewed as exploratory. However, the numbers suggest that animal health, CROs, 
and pharmaceutical companies may be the primary employers of veterinarians in 
private industry.  
 
 

TABLE 5-1 Number of Companies that Responded to the Committee 
Questionnaire, by Industry Sector 
Industry Sector Number of Respondents/Number Contacted 
Animal feed 6/20 

Animal health 9/16 

Animal supply 7/16 

Biotechnology 10/16 

Chemicals 1/2 

Contract research 6/8 

Diagnostics 3/15 

Pharmaceuticals and biologicals 17 /25 
 
 

 
FIGURE 5-1 Average number of veterinarians employed per company responding to 
committee questionnaire, by sector.  
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Of the 1,527 veterinarians employed by all of the respondents, 65% had an 
additional graduate degree and/or a board certification beyond the Doctor of 
Veterinary Medicine (DVM). Some of the respondents carry out research on 
animals to demonstrate the safety and efficacy of new products. Those products 
may be human drugs, veterinary drugs and biologicals, animal feeds, diagnostic 
tools, or pesticides. In the case of animal supply companies, the products are 
themselves animals. Animal research is carried out by clinical veterinarians and 
diagnosticians, often with board certification in laboratory animal medicine. 
Veterinarians with board certification in pathology or toxicology conduct safety 
testing and toxicology studies, the kinds of activities carried out in CROs. Table 
5-2 illustrates the preponderance of veterinarians with advanced degrees in posi-
tions related to safety research and laboratory animal medicine, based on CRO 
responses to the committee’s questionnaire. In contrast, Table 5-3 displays the 
responses of animal health companies, in which positions held by veterinarians 
are more concentrated in clinical and pre-clinical research, as well as in tech-
nical and customer service. Not surprisingly, DVMs hold positions in the senior 
management of both CROs and animal health companies. 
 
 

TABLE 5-2 Qualifications of Veterinarians in Six Contract Research 
Organizations that Responded to the Committee Questionnaire  

Category 

Degrees/Credentials 

Total 
DVM 
only 

DVM,  
Boards 

DVM,  
PhD 

DVM, 
Boards, 
PhD 

DVM, 
MBA 

Technical/Customer Services 0 0 0 0 0 0 

Safety Research/Development-
Pathology 22 36 16 21 2 97 

Safety Research/Development-
Toxicology 63 45 25 27 1 161 

Research Support-Lab  
Animal Medicine 58 23 5 4 2 92 

Clinical Research/Development 0 0 0 0 0 0 

Preclinical Research/Development 0 0 0 0 0 0 

Regulatory Affairs 1 1 0 0 1 3 

Senior management 9 9 4 4 2 28 

Marketing 1 0 0 0 0 1 

Sales 1 0 0 0 0 1 

Other¹ 0 0 0 0 0 0 

Total 155 114 50 56 8 383 
¹Other includes production, project management, business development/alliances, re-
search and post-docs, research in cell therapy, diagnostic and anatomic pathology ser-
vices. 
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TABLE 5-3 Qualifications of Veterinarians in Nine Animal Health Companies 
that Responded to the Committee Questionnaire 

Category 

Degrees/Credentials 

Total 
DVM 
only 

DVM, 
Boards 

DVM, 
PhD 

DVM, 
Boards, 
PhD 

DVM, 
MBA 

Technical/Customer Services 143 28 16 1 18 206 

Safety Research/Development- 
Pathology 

2 0 0 31 0 33 

Safety Research/Development- 
Toxicology 

0 0 7 4 0 11 

Research Support-Lab Animal  
Medicine 

8 10 7 0 0 25 

Clinical Research/Development 80 3 87 13 4 187 

Preclinical Research/Development 14 0 9 2 0 25 

Regulatory Affairs 29 0 26 1 1 57 

Senior management 14 2 11 1 0 28 

Marketing 10 0 0 0 6 16 

Sales 8 0 0 0 0 8 

Other¹ 9 0 0 0 0 9 

Total 317 43 163 53 29 605 
¹Other includes production, project management, business development/alliances, re-
search and post-docs, research in cell therapy, diagnostic and anatomic pathology ser-
vices. 
 
 
 Research leading to improvements in animal health usually involves the 
study of the species of animal expected to be the beneficiary of the intervention. 
This requires a broad understanding of animal physiology and pathology across 
many different species, ranging from fish and poultry to livestock and compan-
ion animals. As research moves from basic to clinical studies, veterinarians con-
tinue to be involved in product development, refinement, and ultimately in meet-
ing regulatory requirements for market approval, in most instances, by FDA or 
USDA. After a product is available on the market, veterinary expertise is needed 
to explain the benefits of the product to customers, who might be veterinarians, 
food-animal producers, or others. 
 One respondent, a large pharmaceutical company (Company A) with an 
animal health products division, provided the committee with a detailed break-
down of the distribution of the veterinarians employed across the areas of dis-
covery research, product development, regulatory affairs, support services,  
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field/customer support, and marketing and sales (Table 5-4). These areas en-
compass a great diversity of positions within the company. Interestingly, the 
majority of the firm’s veterinary workforce (71%) is employed in the business 
operations side of the company (field/customer support and marketing). Those 
veterinarians were the least likely at the company to hold PhDs or board certifi-
cation, but more likely than those involved in research and development to hold 
a Masters in Business Administration (MBA) degree. 
 Company A indicated that the majority of veterinarians it employs had at 
least 5 years of clinical experience and/or post doctorate training in specialized 
areas. That was consistent with the committee’s questionnaire results: private 
animal health companies are seeking candidates with training and expertise be-
yond the DVM/VMD. 

Company A also has a human health division in the United States. It em-
ploys more than 60 veterinarians who serve in multiple roles, but in contrast to 
the animal health division, very few hold positions in business support-related 
roles. Table 5-5 illustrates the distribution of veterinarians in its human health 
division. Most of the positions are for pathologists and require board certifica-
tion. Research that targets new drugs and biological treatments for human health 
use fewer animal species but require individuals who can think in terms of bio-
logical systems and understand integrative medicine. 

Companies that develop drugs for human diseases often model those dis-
eases in genetically-engineered mutant mice, the available varieties of which 
have increased exponentially over the past two decades. This has increased the 
demand for veterinarians with specialized knowledge of murine physiology, 
behavior, and pathology, and also for veterinarians with special knowledge of 
the care, nutrition, and diseases of mice and how to protect them from the intro-
duction of infectious agents.  

 
Job Vacancies 

 
 In 2007, Company A indicated that it had 10 open positions for 
pathologists. The company also sought veterinarians for its pre-clinical, discov-
ery research area and the majority of these positions require post-DVM training 
in comparative medicine fields (e.g. board certification in laboratory animal 
medicine). 
 Many of the other respondents indicated that they were also trying to hire 
more veterinarians in at least one job category. Table 5-6 reflects the number 
and types of open positions at the 59 companies that responded to the question-
naire in 2007. Of the 170 open positions, 57% required a degree in addition to 
the DVM and/or board certification. The 170 open positions represented 10% of 
the current veterinary workforce employed by these companies, and while not 
necessarily representative of the broader trends in industry, suggests a strong 
future demand for veterinarians. 
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TABLE 5-4 Distribution and Expertise of Veterinarians in an Animal Health Products Division of a Pharmaceutical Company 
(Company A) 

Area 
Number  
of DVMs 

Percent of all 
Veterinarians  
in Company Positions 

Percentage of Veterinarians with Advanced Degrees 

Ph.D. 
Board  
Certification 

Ph.D. and  
Board  
Certification MBA Total 

Research and Development         

Discovery Research 9 4  Basic Research Scientists 

 Project Leaders 

67 -- -- -- 67 

Development 34 16  Clinical Researchers 

 Project Leaders 

32 9 9 9 59 

Regulatory Affairs 9 4  Regulatory Agency Liaison 

 Pharmacovigilance 

 Global Registration Support 

22 11 -- 11 44 

Support Services 11 5  Pathology 

 Toxicology 

 Laboratory Animal Medicine 

 Clinical Medicine 

 Metabolism and Pharmacokinetics 

 Management 

18 18 27 -- 63 

Business Operations         

Field/Customer Support 136 63  Technical Services/Veterinary 
Operations 

 Pharmacovigilance 

4 18 -- 9 31 

Marketing and Sales 17 8  Marketing 

 Sales 

 Business Development 

 Strategic Alliances 

 Management 

6 -- -- 24 30 
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TABLE 5-5 Veterinarians in the Human Health Division of Company A  

Area 
Number  
of DVMs 

Percent of all  
Veterinarians  
in Company Positions 

Percentage of Veterinarians with Advanced Degrees 

Ph.D. 
Board 
Certification 

Ph.D. and  
Board  
Certification MBA 

Pre-Clinical  
Research Support 

20 30  Comparative Medicine 

 Laboratory Animal Medicine  

-- 15 85 -- 

Safety Research 43 66  Pathology 

 Toxicology 

10 50 5 5 

Regulatory Affairs 2 3  Regulatory Affairs -- -- -- -- 
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TABLE 5-6 Open, Full-Time Positions for Veterinarians Advertised in 2007  
by Companies that Responded to the Questionnaire 

Category 

Degrees/Credentials 

Total 
DVM 
only 

DVM, 
Boards 

DVM, 
PhD 

DVM, 
Boards, 
PhD 

DVM, 
MBA 

Technical/Customer Services 25 8 0 0 0 33 

Safety Research/Development- 
Pathology 

2 8 2 21 0 33 

Safety Research/Development- 
Toxicology 

3 2 1 1 0 7 

Research Support-Lab Animal Medicine 19 5 0 3 0 27 

Clinical Research/Development 7 4 8 9 0 28 

Preclinical Research/Development 4 7 11 4 0 26 

Regulatory Affairs 0 0 0 0 0 0 

Senior management 3 0 2 0 0 5 

Marketing 3 0 0 0 0 3 

Sales 7 0 0 0 0 7 

Other 0 0 0 1 0 1 

Total 73 34 24 39 0 170 
 
 

Respondents also saw a need to hire more veterinarians in the future, collec-
tively anticipating a total of 463 new position openings between 2008 and 2016 
(exclusive of retirements), which represents a 30% increase over the 1,527 cur-
rently employed industrial veterinarians reportedly working in those companies. 
The majority (70%) of these positions require post-DVM training or degrees, an 
even higher percentage than previously identified for current employees or cur-
rently open positions.  

 
Effect of Retirements 

 
 The respondents reported that an average of 15.7% of the currently em-
ployed veterinarians would reach or exceed the age of 65 by the year 2016 (per-
centages ranged from 0-100%, with the extremes due to companies with very 
few veterinarians, all or none of whom may reach the age of 65 by 2016). Based 
on the 1,527 veterinarians employed by respondents, that represents an addition-
al 240 positions over and above the companies’ current vacancies and anticipat-
ed future hiring needs. These figures are in general agreement with other projec-
tions of current and future needs for industrial veterinarians. The so-called 
KPMG study predicted that by 2015, industry could experience a shortfall in 
veterinarians equal to 24% of its workforce (Brown and Silverman, 1999b). 
However, just as other sectors of veterinary medicine and the economy at-large 
have been affected by the recession that began in 2006, it is likely that some of 

Workforce Needs in Veterinary Medicine

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/13413


102                  Workforce Needs in Veterinary Medicine 

those veterinarians will delay retirement, thus weakening the demand for re-
placements. Nevertheless, in a 2008 survey of employers prepared for the Col-
lege of Veterinary Pathologists, 62.7% of respondents identified the major diffi-
culty in hiring was the limited number of qualified pathologists available 
(Owens et al., 2008). 

 
Use of Veterinary Technicians 

 
 Thirty-six of the respondents indicated that they employ veterinary techni-
cians. The companies, predominantly pharmaceutical firms and CROs, collec-
tively employ 279 technicians, of which 50% are licensed. A majority of the 
respondents (71%) indicated that they would use veterinary technicians in the 
future. While veterinary technicians are already used robustly in industry, ex-
panding the use of such technical support might provide more time for veterinar-
ians to perform their professional responsibilities and may overcome shortages 
in veterinary manpower in the short term.  

 
Views on Factors Affecting Future Demand 

 
 When asked about the factors likely to increase the employment opportuni-
ties for U.S.-trained veterinarians in their industry, the respondents provided a 
list of multiple factors, reflecting various industry trends (see Box 5-1). In gen-
eral, the growth in the overall market and for some respondents, individual com-
pany growth, was the key source of demand.  

One CRO noted that many pharmaceutical and biotechnology companies 
have begun to outsource preclinical studies to reserve valuable in-house re-
sources for activities closer to their core strengths (such as discovery). As a re-
sult, CROs are taking on this work, and hiring more U.S.-trained veterinarians as 
a consequence.  
 
 

BOX 5-1
Perceived Factors that Drive the Demand for Veterinarians in Industry 

According to Company Respondents to Committee Questionnaire 
 

 growing food safety and regulatory issues 
 overall company growth 
 globalization 
 increase in the demand for technical services 
 development of new products 
 increase in the growth in the companion-animal market 
 increase in the use of nonhuman primates in research protocols 
 growth in the number of biomedical research programs 
 increased use of outsourcing for preclinical trials
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For respondents in the animal health sector, the increasing sophistication of 
customers has resulted in higher expectations for, and demands of, the products 
they purchase. Food-animal customers want increased scientific and financial 
evidence to prove the value of animal health products in their increasingly com-
plex operations. Therefore, veterinarians with a keen knowledge of food-animal 
production (at the level of a herd versus individual animals) are needed to edu-
cate customers in how to utilize new products and to demonstrate the financial 
value of products in large scale production systems.  
 Similarly, as companion-animal owners are willing to expend resources for 
animal health products, there is greater demand for innovative products that pre-
vent, control and treat diseases or improve a companion animal’s quality of life. 
Thus, in this sector there will continue to be an increased need for veterinarians 
in key areas of discovery and product development but also those with board 
certification in targeted areas to provide practicing veterinarians with field-based 
support as more technologically complex companion-animal products are intro-
duced into the marketplace (for example, obesity and oncology drugs).  
 Moreover, as the technologic complexity of products being introduced into 
both food- and companion-animal marketplace is increasing, so are the regulato-
ry requirements related to product safety. The increasing use of pharmacokinet-
ics in drug development and registration processes is driving the need for veteri-
narians with specialized training in this area. Increasing regulatory standards 
throughout the product development and registration process continues to drive 
increased standards such as Good Laboratory Practices (GLP) and Good Clinical 
Practice (GCP) in the conduct of animal studies. All of these factors drive the 
need to hire more veterinarians, especially those with advanced training in bio-
medical sciences that qualify them to effectively oversee the type of studies 
needed by industry for regulatory purposes. It is also anticipated that there will 
be an increasing need for veterinarians with training in food safety, including 
microbial safety and toxicology. 
 Companies were specifically asked whether and how globalization would 
affect their hiring decisions. The majority of respondents (68.8%) indicated that 
globalization would not affect the number of veterinarians in their company, 
14% said they would hire more foreign-trained veterinarians and 8.3% said that 
globalization would result in them hiring more U.S.-trained veterinarians. One 
company observed that a shift was underway in the pharmaceutical industry to 
move R&D activities from Europe and Japan to North America and the Pacific 
Rim. While economic factors are involved in these decisions, the critical short-
age of appropriately-trained veterinarians in the Pacific Rim, including China, 
has placed more emphasis on recruiting veterinary expertise in North America, 
especially those with toxicological and pathology expertise. 
 When asked about factors that will likely decrease their demand for U.S.-
trained veterinarians, the respondents indicated that a change in the size of the 
market (such as changes in the size and scope of dairy operations) and outsourc-
ing of some work to companies overseas could negatively affect the hiring of 
U.S.-trained veterinarians. Some respondents suggested that an inadequate sup-
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ply of veterinarians, especially diplomates of the American College of Laborato-
ry Animal Medicine (ACLAP) and the American College of Veterinary 
Pathologists (ACVP), would lead companies to seek individuals from outside 
the United States or from other scientific fields to fill key positions. 

 
Views on the Future Workforce: Veterinary Student Training 

 
 When asked whether the current system of training adequately prepared 
veterinarians for careers in industry for positions that require no more than a 
DVM degree, slightly more than half of the 59 respondents answered in the neg-
ative, providing a long list of characteristics they found lacking in new veteri-
narians. Regarding the preparation of veterinarians for positions requiring ad-
vanced training or degrees (post DVM), 24 of the respondents believed that the 
education system fell short. Many of the factors identified as lacking in post-
DVM education were the same as those identified in DVM programs.  

 
Industry-Specific Research and Technical Skills 
 
 Among the competencies that respondents found lacking in graduates and 
post-graduates were training in: clinical pathology, laboratory-animal medicine, 
and basic safety assessment (as well as training in more specific fields, such as 
nutrition and poultry medicine). But it is not clear if this is an issue of training or 
simply the lack of available candidates with the desired expertise. Not surpris-
ingly, companies wanted job candidates to be prepared to fit their needs imme-
diately upon taking a position. For example, according to one respondent, the 
single greatest deficiency among veterinarians seeking employment with indus-
try is a lack of knowledge about how to fulfill GLP and GCP regulatory re-
quirements. 
 However, many companies also commented that new graduates lacked the 
fundamental knowledge of the scientific process, which is a necessary skill for 
the organization of scientific studies, the ability to think critically and to proper-
ly interpret the scientific literature. Some respondents mentioned a lack of train-
ing in statistics as part of their criticism of the research skills of new graduates. 

 
Business and Other Skills 
 
 In some sectors, veterinarians are more likely to be asked to fill positions in 
regulatory affairs, technical and customer services, marketing, sales, and man-
agement. Thus, many respondents also felt that graduates and post-graduates 
should have better training in business skills, as well as communications, inter-
personal and human resource management. It is worth noting that employers 
view soft skills as important in the training of anatomical and clinical 
pathologists (Owens et al., 2008). The 1999 KPMG study also identified non-
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technical skill sets that lead to success in veterinary careers: leadership, commu-
nication and business skills (Brown and Silverman, 1999b). The perception by 
industry is that these skills are still lacking in new graduates and post-graduates. 
 The great diversity of educational experiences of the applicants to veteri-
nary schools, combined with the ability of astute admissions committee mem-
bers to select those with the best communication and interpersonal skills aids in 
the final development of veterinarians capable of meeting the needs of industry. 
Likewise, the breadth of knowledge in physiology and medicine, coupled with 
the diversity of species covered in conventional veterinary education, prepares 
veterinarians to think in terms of whole-animal systems biology. This compara-
tive approach also aids in the development of individuals who are capable of 
modeling human physiology and diseases in animals. Because proficiency in 
clinical skills extends across the same diversity of species, graduate veterinari-
ans can more easily adjust to the animals commonly used in human pharmaceu-
tical research. Finally, many veterinarians hired by industry spend at least part of 
their efforts on regulatory matters where good organizational skills are essential.  

 
BOARD-CERTIFIED VETERINARIANS: SUPPLY AND DEMAND 

 
Job Advertisements 

 
 Based on their responses to the questionnaire, the committee surmised that 
the companies contacted by the committee want to hire veterinarians with ad-
vanced training, in particular those with board certification in laboratory-animal 
medicine and pathology. To see how prevalent the requirements for board certi-
fication are in job listings, the committee examined job advertisements on the 
American Association for Laboratory Animal Science listserv, COMPMED, 
posted between 2006 and 2008. The analysis revealed that 12% of all positions 
advertised required board certification in order to apply, 19.5% required that the 
candidate be board-eligible, and 31% stated that board certification was desira-
ble or preferred. Overall, more than two-thirds of the advertisements commented 
on board certification, and some advertisements indicated that the employer 
would support an individual’s effort to achieve certification. The most common 
certifications mentioned in the ads, in rank order, were those of the American 
College of Veterinary Pathology (ACVP), the American College of Laboratory 
Animal Medicine (ACLAM), and the American Board of Toxicology.  
 Filling some of those advertised positions was also challenging. Of the 78 
job postings placed in the COMPMED listserv in 2006, 8.9% were re-posted in 
2007 and 1.2% were re-posted in 2008. Of the 67 advertisements posted in 2007, 
8.9% were re-posted in 2008.  
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Salary Levels 
 

 Increasing salary levels are an indicator of a tight supply of qualified appli-
cants. Results of the 2005 and 2008 surveys of the members of the American 
Society of Laboratory Animal Practitioners (ASLAP) and ACLAM show that 
salaries of its diplomates have risen from $133,803 in 2005 to $153,038 in 2008, 
an increase of approximately 14% in the 3-year period. The surveys also showed 
that the average salary of ACLAM diplomates employed by industry increased 
at about the same rate, but from a higher level; that is, from $171,704 in 2005 to 
$199,437 in 2008 (Huneke et al., 2009). In contrast, the average salary of 
ACLAM diplomates employed in academe in 2008 was $153,509. 
 In 2007, an ACVP survey of its members found that the average and medi-
an income of diplomates with 6-10 years experience beyond certification was 
$157,000 and $166,000. Similar to that of their ACLAM peers, some of the 
highest salaries were paid by industry employers. 

 
Supply of Diplomates for Industry 

 

 The ACLAM and the ACVP provided the committee with information on 
the employment of their diplomates (Tables 5-7 and 5-8, respectively). The ta-
bles demonstrate the competition between academe and industry for ACLAM 
and ACVP diplomates. The number of ACLAM diplomates hired by industry 
over the past three decades increased from 45 in 1981 to 178 in 2007 (personal 
communication, Melvin Balk, ACLAM, 2008). These two colleges are major 
pipelines for industry candidates. 

 
Supply of New Diplomates 

 

 Since 2007, ACLAM has seen increased growth in its membership and the 
number of new diplomates certified (Table 5-9). In addition, the pass rate of 
candidates taking the ACLAM examination has improved, from 31% between 
the years 2004-2007 to more than 50% between 2008-2010 (ACLAM, 2010). 
This outcome is in part the result of a concerted effort by the College to respond 
to demands for veterinarians in biomedical science. However, since ACLAM 
began certifying diplomates, the average number of years from veterinary col-
lege graduation to board certification is 9.3 years. In fact, the average time be-
tween graduation to certification has increased from 7.71 years in 1985, to 9.97 
years in 1995, and 11.12 years in 2005 (ACLAM, 2007). There are many possi-
ble explanations for the increase in the passage of time to certification: candi-
dates leaving private practice and beginning a residency training program 
(which average 3 years), candidates seeking advanced degrees (average for PhD 
is 4 years), more candidates having to repeat the examination before passing, 
and some candidates taking time off after graduation before returning to a train-
ing program. More investigation is warranted to elucidate the precise cause of 
this current trend. 
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TABLE 5-7 American College of Laboratory Animal Medicine Diplomates  
by Employment Sector, 2007 
Employment Sector Number of ACLAM members Percent of Membership 
Academia 370 54 

Industry 178 26 

Government 116 17 

Private Practice 14 2 

Other 7 1 
DATA SOURCE: ACLAM. 
 
 
TABLE 5-8 American College of Veterinary Pathology Diplomates by 
Employment Sector, 2007 
Employment Sector Number of ACVP members Percent of Membership 
Academia 488 29.5 

Industry 500 30.2 

Private Diagnostic 142 8.6 

Federal 58 3.5 

State 33 2.0 

Private Practice 61 3.7 

Other 119 7.2 

Military 34 2.0 

Did not designate 233 14.1 
DATA SOURCE: ACVP. 
 
 
TABLE 5-9 Number of Active American College of Laboratory Animal 
Medicine Members, Retirees, and New Diplomates 

Membership Category 
 Year  
2004 2007 2010 

Active 677 686 746 

Retired 95 134 153 

New Diplomates 17 19 48 
DATA SOURCE: ACLAM. 
 
 
 Table 5-10 presents data on the numbers of active ACVP members, retirees, 
and new diplomates. The number of active members in ACVP has not increased 
markedly. The annual numbers of new board-certified veterinary clinical 
pathologists remains especially small (17 new diplomates in 2010), despite an 
annual pass rate that has hovered around 50% for the past five years.  
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TABLE 5-10 Number of Active American College of Veterinary Pathology 
Members, Retirees, and New Diplomates 

Status 

Year 
2004 2005 2006 2007  2010 

Active 1461 1543 1573 1609 1705 

Retired 198 210 223 229  259 

New Diplomates 101 39 69 81 86 
DATA SOURCE: ACVP Newsletters (www.avcp.org); Additional data provided by the 
Executive Director, ACVP. 
 
 
 In 2002 and again in 2008, the ACVP completed demographic surveys of 
veterinary pathology training programs and employers to determine if the supply 
of veterinary pathologists moving through the programs would be sufficient to 
cover market needs (Owens et al., 2008a, b; Kelly-Wilson, 2002). Among other 
things, the results indicated a continued deficit in the supply of veterinary 
pathologists. Insufficient funding remained the biggest factor limiting the num-
ber of residency positions, and retirements continued to account for approxi-
mately 50% of job openings. 

 
Strengthening the Specialty Colleges 

 
 ACLAM accredits 45 training programs throughout the United States and 
Canada. However, only 12 of these programs are based in veterinary colleges 
with many of the remaining programs based in medical colleges and hospitals. 
There are also three programs based in federal government institutions, one as-
sociated with a pharmaceutical company, and several others which derive train-
ee support from pharmaceutical companies. Although ACVP does not accredit 
training programs, of the 45 U.S. training sites listed on its website, 18 are not 
based in veterinary colleges. Clearly, training for these two disciplines has bene-
fitted from expanding the training venue to include research centers in medicine, 
government, and industry. ACLAM and ACVP are aware of the demand for 
highly-trained specialists and are taking steps to attract candidates for diplo-
mates and to improve the efficiency of their residency and examination process-
es.  
 To assist mentors involved in residency training programs for laboratory 
animal medicine, ACLAM began developing a Role Delineation Document 
(RDD) in 1997, defining the knowledge, skills, and abilities required to be con-
sidered an ACLAM-certified laboratory-animal specialist. After two updates to 
the RDD, it was ultimately incorporated into the ACLAM certification examina-
tion as a template against which exam questions were aligned.  
 In 2002, ACLAM created a Career Pathways Committee (CPC) that devel-
oped programs at veterinary colleges to attract students into the profession 
through seminars, workshops, and summer externships. The CPC also encour-
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ages private practitioners to explore the profession by providing educational 
sessions at AVMA meetings and by funding scholarships to clinicians to attend 
these sessions. 
 Together with the Charles River Laboratory, ACLAM developed Camp 
ACLAM, a week-long summer session for veterinary residents and veterinarians 
intending to take the ACLAM certification examination within the next 3 years. 
In addition to intense course work there is a practice session for the examination. 
During the same period ASLAP actively encouraged veterinary students to enter 
the profession by creating a student liaison in every North American veterinary 
college who answered student questions and provided access to additional read-
ing material on laboratory animal medicine. ASLAP also provides summer fel-
lowships to veterinary students to work in the field. 
 Together, these changes appear to be making an impact. Between 2002-
2008, the number of ACLAM-approved training programs increased from 35 to 
41, and the number of residents enrolled in these programs has increased from 
85 to 115. In 2008, a record 92 candidates took the exam and the pass rate was 
51% (compared to 31% in the past).  
 Like ACLAM, ACVP has recognized the need to increase membership and 
has established pathology clubs in each of the U.S. veterinary colleges. It also 
has just completed a RDD which it plans to use as a template for their certifica-
tion examination, and it regularly employs an educational consultant to provide 
quality control and to validate the examination. In addition, it has created a joint 
program with the Society of Toxicologic Pathology (STP) called the ACVP/STP 
Coalition for Veterinary Pathology Fellows which seeks funds from industry to 
support additional pathology fellows at academic institutions throughout North 
America. With the support of biotechnology and pharmaceutical companies, as 
of 2009, the Coalition had competitively established 22 new training positions, 
including 15 anatomic pathology residencies, 3 clinical pathology residencies, 
and 4 post-residency PhD pathology research positions (Cockerell et al., 2009). 
Trainees have no payback obligation following completion of their fellowships 
other than to complete the ACVP certification examination and/or the PhD, and 
to become employed as a veterinary pathologist. Results to date indicate that 
fellows are distributing themselves among positions in academia and the private 
sector. Furthermore, the percentage of fellows who have successfully completed 
the ACVP certification exam is approximately 2-times the average pass rate of 
all first time candidates over the past 3 years, reflecting the quality of Coalition 
trainees and the excellence of their training programs. The majority of sponsors 
have renewed their funding for additional Coalition training positions, demon-
strating their satisfaction with, and commitment to, this unique educational initi-
ative. 
 The NRC report National Needs and Priorities for Veterinarians in Bio-
medical Research (NRC, 2004) highlighted the need to expand the number of 
veterinarians qualified for research and other positions in biomedical science in 
public and private sectors. Many of the report’s conclusions and recommenda-
tions related to the costs of a veterinary education and student debt, the lack of 
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public support for residency training, and the need to boost awareness among 
veterinary students of opportunities in biomedical science remain true today.  
 In the committee’s view, opportunities for highly-trained veterinarians in 
industry are growing, and the new and vacant positions represent a clear unmet 
need. Although more graduating veterinarians are pursuing post-DVM training, 
the numbers entering the specialties of laboratory-animal medicine and patholo-
gy are still inadequate to fill current vacancies and future needs in industry. The 
establishment of student clubs for pathology and laboratory-animal science at 
veterinary colleges as recently initiated by ACLAM, ASLAP and ACVP is a 
positive development, as is industry support for internships and training posi-
tions through the ACVP/STP Coalition for Veterinary Pathology Fellows. Deep-
er partnerships between academia and industrial employers of veterinarians are 
possible during the professional veterinary medical curriculum.  Although ex-
ternships currently sponsored by industry provide greater exposure to career 
opportunities in pathology, laboratory-animal medicine, and toxicology, the de-
velopment of additional partnerships would help increase awareness of these 
opportunities. Moreover, this type of academic/industry collaboration should be 
pursued to help defray the costs of PhD education. 
 Given the limited resources of veterinary colleges, consideration should be 
given to tracking options in veterinary colleges, which may offer the best oppor-
tunity to channel students into career opportunities in laboratory-animal medi-
cine, pathology, and comparative biomedical research. The merits of such an 
approach are discussed further in the final two chapters of the report (Chapters 
10 and 11). 
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Veterinarians in Public Practice 

 
INTRODUCTION 

 
Public practice veterinarians employed in local, state, and federal govern-

ment agencies are involved in activities to ensure food safety, safeguard animal 
and human health from diseases and toxins, conduct biomedical research, and 
facilitate trade. They play pivotal roles in addressing issues spanning agriculture 
to human medicine, and have a long and distinguished history of contributions 
to human and animal health largely unrecognized by the general public (Hoblet 
et al., 2003; Pappaioanou, 2004). The safe, wholesome, and inexpensive animal-
based food and product supply enjoyed by United States citizens has been 
achieved, in part, by disease control and eradication programs managed by vet-
erinarians and by meat and poultry inspections conducted by public practice 
veterinarians (King, 2000). As animals are used as models of human diseases, 
ranging from diabetes to cancer, veterinarians involved in biomedical research 
have made fundamental contributions to advances in human health (Roberts, et 
al., 2009; Gordon and Khanna, 2010). Veterinarians also actively participate in 
reducing the impact of zoonotic diseases on humans (Riddle and Mainzer, 
2004). 

This chapter summarizes the types of positions that veterinarians most 
commonly occupy in the public sector, reviews information on the numbers of 
veterinarians employed, and discusses key concerns and recent developments 
related to the public practice workforce. The committee was troubled by the 
state of the veterinary workforce in the public sector. Longstanding job vacan-
cies, a looming wave of retirements, declining programmatic support for animal 
research, and reports of too few positions in key agencies raise questions about 
the ability of the government to achieve its missions to ensure food safety and 
prevent and respond to infectious diseases of animal and humans. The federal 
government has recently begun to address its veterinary workforce issues, albeit 
at a time of fiscal constraint. Some federal agency managers indicate that vacan-
cies can be attributed in part to applicants not having the requisite knowledge 
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and training for positions needing to be filled, with some agencies starting edu-
cational programs to address this issue. On the other hand, salaries of public 
practice positions are low relative to some job opportunities in the private sector 
and are sometimes below those offered in the public sector for positions with 
comparable higher education (8 years or more). Even veterinarians with ad-
vanced degrees (MPH, board certification) in the Civil Service are often not 
offered significant pay bonuses similar to the Physicians Comparability Allow-
ance/Medical Pay for MDs. This is because veterinarians who conduct similar 
“mission critical” activities have not been considered for equal pay as physicians 
(5 USC § 5948). Because a failure in the public sector’s mission-critical respon-
sibility to prevent, respond and recover from catastrophic disease outbreak 
events would have severe consequences in terms of human illness, lost lives and 
livelihoods, and animal suffering, the inadequate pay for the veterinary work-
force in public practice could pose a substantial risk to the nation.  

 
PUBLIC PRACTICE VETERINARIANS 

 
Veterinary Medical Officer 

 
There are two federal-government employment systems in which veterinari-

ans can be hired. One is the Civil Service and the other is the Uniformed Ser-
vices, such as in the Department of Defense or the Health and Human Services 
Public Health Service Commissioned Corps. Most, although not all, positions 
for veterinarians in the federal government fall under the classification Veteri-
nary Medical Officer (VMO), also known by the Civil Service designation 
VMO 0701 (OPM, 2009). Many of the jobs held by VMOs typically involve 
regulatory oversight and the enforcement of rules related to domestic food safe-
ty, animal care and welfare, and animal health, or regulatory activities associated 
with imported food and animals, such as inspecting foreign systems for equiva-
lency to U.S. standards. The official areas of specialized focus within the VMO 
category are listed below, with a brief description of the central duty of each 
position.  

 Epidemiology - control and eradicate human and animal diseases, con-
duct surveillance and investigate current diseases and emerging infectious dis-
eases including zoonoses; conduct activities in the areas of food safety, food 
security, and biostatistics, and perform scientific review functions. 

 Import/Export - certify the health of animals and animal by-products 
for import and export and oversee quarantine.  

 Laboratory Animal Medicine - provide clinical support and medical 
treatment for laboratory animals used in research activities.  

 Pathology - interpret complex pathological conditions and evaluate find-
ings that indicate the presence of foreign or emerging animal diseases of eco-
nomic or public health significance; work with public health groups on issues 
pertaining to disease management.  
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 Product Development - review and ensure the safety and effectiveness 
of drugs, biologics, devices, and feed for domestic and companion animals. 

 Public Health - develop and participate in the prevention, surveillance, 
detection, control, and regulation of human and animal health vulnerabilities 
from agro- or bio-terrorism threats; zoonoses and foreign animal diseases, and 
conditions that render meat and poultry products unfit for human consumption.  

 Toxicology - investigate concerns related to animal feed and evaluate 
pesticide, industrial, chemical, and mycotoxin contaminants in animal feed.  

 Wildlife - provide medical and surgical expertise and program admin-
istration for captive and free roaming wildlife, including epidemiological, patho-
logical, and toxicological investigations.  

 Zoological Animal Medicine - provide a comprehensive animal health 
program in a zoo’s collection. 

 Clinical Care - provide medical and surgical management of domestic 
animals not included in biomedical research, wildlife, or zoo populations, such 
as work animals. 
 

VMO positions are also likely to carry organizational or functional titles re-
lated to their work, such as Chief Scientist, Research Director, Program Manag-
er, Grant Manager, Policy Fellow or Policy Analyst, Occupational Health and 
Safety Officer, Bio-security Specialist, and Environmental Health Officer. Some 
hold titles related to one of the many disciplinary fields of veterinary research, 
including Risk Assessor, Microbiologist, Pathologist, Chemist, and Toxicolo-
gist. Some of these positions require advanced degrees and participation in gov-
ernment training programs.  

It is difficult to obtain a firm number for veterinarians employed in the fed-
eral government because some hold jobs that are not specifically classified by 
the Office of Personnel Management or Human Resources as being in the VMO 
701 Series. Some non-VMO jobs are simply classified with the term “veteri-
nary,” however additional veterinarians are in positions with more generic titles, 
and many government jobs for which veterinarians qualify are neither specifical-
ly classified nor advertised to require a veterinary degree, such as research sci-
entists working at the National Institutes of Health. Individuals with a veterinary 
degree can be found at all levels of government, including as elected officials in 
the U.S. Congress. 

 

FEDERAL AGENCY EMPLOYERS OF VETERINARIANS 
 

In 2009, the Government Accountability Office (GAO) released a report on 
the numbers of veterinarians employed by the federal government (GAO, 2009). 
The report is the best available source of information to date and is cited heavily 
here, augmented with more recent data collected by the National Association of 
Federal Veterinarians (NAFV), the VMO Federal Talent Management Advisory 
Council (TMAC) and the U.S. Office of Personnel Management (OPM). 
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 The GAO found 13 major units of the federal government that reported em-
ployment of veterinarians (see Table 6-1). In 2008, agencies reported 3,058 fed-
erally-employed veterinarians, 2,900 who work in the U.S. Departments of Ag-
riculture (USDA), Defense (DOD), and Health and Human Services (HHS). The 
total number includes veterinarians hired as VMOs in the Civil and Uniformed 
Services and those holding other non-veterinary position titles. In 2011, the 
TMAC released an update of the numbers of federally employed veterinarians 
for 2010, based on its survey of the agencies (Table 6-1). Comparison of the 
data sets suggests that the number of veterinarians employed increased in some 
agencies and declined in others, with virtually no change in the total.  

 

U.S. Department of Agriculture 
 

Food Safety and Inspection Service  
 
 The USDA is the largest single employer of veterinarians in the federal 
government. Of the 1,809 veterinarians at USDA in 2010, the Food Safety and 
Inspection Service (FSIS) employed an estimated 1,068, up from 1,043 in 2008 
(GAO, 2009; VMO TMAC, 2011). A majority held positions as Public Health 
Veterinarians (classified as VMOs) in the Office of Field Operations, identifying 
diseased animals and enforcing humane slaughter and food safety regulations at 
slaughter and processing operations. Other veterinarians in FSIS develop policy 
and public health risk assessments; provide expertise in chemistry, toxicology, 
pathology, and microbiology laboratories; conduct international programs; and 
serve as managers and executives. 
 
 

TABLE 6-1 Veterinarians in the U.S. Government in 2008 and 2010 

Major Federal Agency 

Number of Veterinarians 

2008 2010 

U.S. Department of Agriculture 
U.S. Department of Defense 
U.S. Department of Health and Human Services 
U.S. Department of Veterans Affairs 
U.S. Department of the Interior 
U.S. Department of Homeland Security 
Smithsonian Institution 
U.S. Environmental Protection Agency 
U.S. Agency for International Development 
U.S. Department of Commerce 
National Aeronautics and Space Administration 
U.S. Department of Energy 
U.S. Department of Justice 

Total  

1,771 
841 
316 
37 
24 
16 
16 
13 
8 
9 
5 
1 
1 

3058 

1,809 
853 
322  
17 
34 
7 
10 
3 
0 
2 
0 
No data 
No data 

3057 
DATA SOURCE: GAO, 2009 and VMO TMAC, 2011. 
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 In 2008, FSIS reported vacancies of 166 veterinarian (15% of the FSIS vet-
erinary workforce) positions assigned primarily in slaughter plants. Officials and 
veterinarians attribute those vacancies to several factors, including the physical 
and emotionally grueling nature of the work in slaughter plants, the remote loca-
tion of many of the plants, the negative effects of staff shortages, the lack of 
opportunity for training and promotions especially for new graduate hires, and 
low pay compared to private practice. However, by 2011, the FSIS vacancy rate 
was reduced, possibly due to the effect of the economic recession, and to direct-
hire authority granted by OPM. In February 2009, shortages of FSIS veterinari-
ans were identified in 39 of the 50 states. In September 2011, the FSIS website 
listed only 25 locations in 18 states with vacant positions (FSIS, 2010).  

 
Animal and Plant Health Inspection Service 
 
 In 2010, the Animal and Plant Health Inspection Service (APHIS) has an 
estimated 695 veterinarians, up from 667 in 2008, who are engaged in protecting 
the health of animals in U.S. agricultural production (GAO, 2009; VMO TMAC, 
2011). Their jobs include performing duties such as the diagnosis, control and 
eradication of animal diseases; developing policy and risk assessments; planning 
and implementing emergency responses to foreign animal disease incursions; 
leading and working on international teams and overseas programs; enforcing 
the Animal Welfare Act; and serving as managers and executives. APHIS man-
agers have expressed concern that the supply of veterinarians generally, and 
veterinary pathologists in particular, will not be adequate to fill vacancies in the 
future. 

 
Agricultural Research Service 
 
 The Agricultural Research Service (ARS) employed 57 veterinarians 2008. 
In 2010, that number declined to 40 (GAO, 2009; VMO TMAC, 2011). These 
veterinarians, most of whom are required to have a Ph.D. degree in addition to 
the DVM, conduct critical research to develop solutions for high priorities in 
food safety, zoonotic diseases and agricultural problems. ARS reported that the 
agency is 12% short of its goal of employing 65 veterinarians. The agency as-
serts that there are too few qualified candidates willing to work in government 
given the disparity in salary levels between federal positions for DVM/PhDs and 
those in the pharmaceutical and other sectors.  

 
National Institute of Food and Agriculture (formerly Cooperative  
State Research, Education and Extension Service) 
 

The National Institute of Food and Agriculture (NIFA) added 2 veterinari-
ans in 2010 to increase its total to 6 (GAO, 2009; VMO TMAC, 2011). The as-
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signments of those veterinarians are to plan, develop, organize, and manage an-
imal health and food safety related research and educational programs in coordi-
nation with land grant universities, other federal agencies and national and inter-
national partners. They help support the work of state extension veterinarians. 
Some oversee grant programs that allocate millions of dollars for research and 
education.  

 

U.S. Department of Defense 
 

Army and Air Force 
 

The 853 veterinarians employed by the DOD in 2010 serve mainly in the 
Army as authorized active service members (506) or Army reservists (266). 
Many of those veterinarians are responsible for the food safety of thousands of 
troops around the world. Others conduct research on medical defenses against 
chemical and biological warfare threat agents, conduct intelligence work, care 
for service animals, and provide for veterinary services on military installations. 
The Air Force has 88 veterinarians who track infectious diseases, ensure the 
food safety and health of personnel, and are responsible for enforcing Occupa-
tional Safety and Health programs. There are veterinarians in critical manage-
ment and military leadership positions. In 2008, the Army reserves reported a 
shortage of 34 veterinarians (12%) but that gap was filled by the addition of 93 
reservists in 2010 (GAO, 2009; VMO TMAC, 2011).  

 
U.S. Department of Health and Human Services 

 
Food and Drug Administration 
 

Of the 322 veterinarians employed by the Department of Health and Human 
Services in 2010, 154 held positions with the Food and Drug Administration 
(FDA). Within FDA, the Center for Veterinary Medicine (CVM) employs 116 
DVMs, an increase of 10% from the number reported to GAO in 2008. The Cen-
ter attributed the expansion to the approval of FDA-wide direct hiring authority 
for VMO positions in 2009 (CVM, 2010). Veterinarians in CVM ensure that 
food and drugs for animals are safe, and ensure that food from medically-treated 
animals is safe for human consumption. Veterinarians in other FDA units con-
tribute to work on the safety of drugs, cosmetics, and medical devices. The GAO 
report indicated that FDA expected 10-20% growth in jobs requiring veterinari-
ans over the next five years.  

 
National Institutes of Health  
 

The National Institutes of Health (NIH), which focuses on biomedical re-
search primarily for human health, reported employing 85 veterinarians in 2008 
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and 92 in 2010 (GAO, 2009; VMO TMAC, 2011). These individuals hold vari-
ous positions from management to laboratory animal care and research. They 
conduct basic scientific and translational research in the intramural research 
program, are administrators of the external research programs, and provide dis-
ease surveillance and diagnostic expertise. According to the 2009 GAO report, 
NIH faces challenges recruiting veterinarians who have specialization in labora-
tory animal medicine and veterinary pathology; NIH forecasts significant short-
ages for at least the next 10 years in these veterinary specialties.  

 
Centers for Disease Control and Prevention 
 

Between 2008 and 2010, the Centers for Disease Control and Prevention 
(CDC) increased the number of veterinarians it employed from 77 to 90 (GAO, 
2009; VMO TMAC, 2011). The agency reported to the GAO that veterinarians 
contribute to human health programs through their veterinary science and public 
health expertise. Veterinarians work to identify, prevent and control public 
health threats through applied epidemiology, laboratory animal medicine, toxi-
cology, technical assistance, consultation, surveillance, field and clinical inves-
tigations, and human-animal interface research. They support public health 
training and activities among state, local, tribal, and global health programs. 
Veterinarians provide expertise in public health emergency preparedness and 
provide surge capacity following public health disasters, global disease out-
breaks, and terrorist attacks. They serve CDC in jobs that prevent the entry of 
imported animals and animal products that pose human health risks. CDC re-
ported to the GAO that they could enhance veterinary contributions to public 
health; however no specific shortages were noted.  

 
Office of the Assistant Secretary for Preparedness and Response 
 

This agency employed 2 veterinarians in 2008 with critical public health re-
sponsibilities. Some of those responsibilities include developing effective re-
sponse programs to public health emergencies. They identify, coordinate, and 
provide qualified veterinary medical personnel for events requiring emergency 
and disaster-related veterinary services to affected animal populations, including 
household pets and service animals, in or outside of shelter locations until local 
infrastructures are reestablished. This Office reported to the GAO that they need 
more veterinarians but no specific number was offered. 

 
Other Federal Agencies 

 
Fewer numbers of veterinarians are employed by other federal agencies. 

Veterinarians at two of those agencies, the Department of Veterans Affairs (17 
veterinarians in 2010), and the Environmental Protection Agency (3 veterinari-
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ans in 2010) address research and other activities associated with protecting hu-
man health; neither reported shortages related to meeting their missions (VMO 
TMAC, 2011). Three other agencies use veterinarians to address animal health 
issues (often with human health ramifications). They include the Department of 
Homeland Security (DHS), which has oversight responsibility for the security of 
the national food supply. DHS reported a veterinary workforce of 7 in 2010, a 
decline from 16 in 2008.  The Department of the Interior markedly increased its 
veterinary workforce from 24 to 34 between 2008 and 2010. The agency has 
responsibility for monitoring wildlife on federal lands. The Smithsonian Institu-
tion lost veterinarians that provide care for zoo animals and conduct research, 
down from 16 to 10 in the same period). All three agencies had reported con-
cerns to GAO that too few veterinarians were involved in carrying out their mis-
sion. The Fish and Wildlife Service increased the number of veterinarians it em-
ploys from 4 to 10 between 2008 and 2010 (GAO, 2009; VMO TMAC, 2011). 
The role of veterinarians in wildlife and ecosystem health is discussed in greater 
detail in Chapter 7. 

 
VETERINARIANS IN STATE GOVERNMENT 

 
 Veterinarians who are employed by state governments are typically in-
volved in one or more of the activities across the “One Health” spectrum: public 
health, agriculture and food; animal welfare; and wildlife and the environment 
(AVMA, 2008). The committee could not find aggregate information on the 
number of state-employed veterinarians. However, in 2010, research surveys by 
the American Veterinary Medical Association (AVMA) found 1,099 veterinari-
ans employed in state and local governments (AVMA, 2011b). Veterinarians at 
land-grant colleges and universities are also state employees, but those are iden-
tified by AVMA as being employed by a “college or university”. There were 
6,425 individuals in that category. Some of them are employed at private colleg-
es and universities (AVMA, 2011b).  
 Chapter 9 discusses veterinarians in academia. However, in addition to their 
roles as veterinary school faculty members, many are involved in operating vet-
erinary diagnostic laboratories on behalf of their respective state and as part of 
the National Animal Health Laboratory Network (NAHLN). In this regard they 
perform tests for endemic animal diseases and conduct surveillance of foreign 
animal diseases (USDA-APHIS, 2010a). 
 That work is complemented by state veterinarians (SVs), which usually are 
housed in a state’s agriculture or environment department, and occasionally in a 
state-supported school of veterinary medicine. The office of the SV is usually 
involved in the certification of veterinarians who wish to practice in a state. 
There are SVs in all 50 states, and they have broad responsibility for monitoring 
diseases and other threats (such as animal abuse) to companion and food animals 
within the state. As noted in Chapter 7, a handful of states employ veterinarians 

Workforce Needs in Veterinary Medicine

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/13413


119 Veterinarians in Public Practice 

in fish and wildlife departments. Some veterinarians are involved in carrying out 
disease control programs or testing meat for antibiotic residues. 
 In addition to an SV, all 50 states have a designated public health veterinar-
ian (PHV), most of whom hold positions in their state’s Department of Health. 
The work of a state’s PHV is primarily focused on zoonotic disease control and 
prevention. They interact with other elements of the public health system, from 
doctors to emergency rooms, to address the exposure of the public to risks from 
animals and animal products (NASPHV, 2011).  

 
SALARIES OF PUBLIC PRACTICE VETERINARIANS 

 
Salaries Reported by the American Veterinary Medical Association 

 
Every two years, the American Veterinary Medical Association (AVMA) 

conducts a survey of U.S. veterinarians for salary information.1 For 2009, the 
mean salary reported by members with veterinary positions in state government 
was $108,806. Uniformed (military) service employees reported a mean salary 
of $92,172, while employees in federal government reported a mean salary of 
$111,964 (AVMA, 2011a). 

 
Salary and Compensation of Federal Employees 

 
 In contrast to the AVMA, the OPM Central Personnel Data File reported the 
average salary of federally-employed 701 Series veterinarians in 2009 to be 
$93,062. Federal VMOs make more on average than their counterparts in the 
0600 Series (positions in medical, hospital, dental and public health), but that 
may be attributable to the group’s longer average length of service (see Table  
6-2), so there is a concern that they are paid less than physicians performing 
similar duties (OPM, 2010).  

Salaries for VMOs vary across federal agencies, with the lowest reported by 
FSIS and the highest by NIH. Table 6-3 provides information from the 2009 
GAO report and estimates developed by the National Association of Federal 
Veterinarians (NAFV), based on its membership data (Michael Gilsdorf, NAFV, 
personal communication, December 1, 2010). The differences in pay reflect nu-
merous factors, such as length of service and the average grade level of the vet-
erinary workforce at each agency. 

                                                 
1AVMA salary data are drawn from the biennial AVMA Compensation Survey, which 

is based on a randomized, stratified sample of employed U.S. veterinarians (including 
AVMA members and nonmembers). The response rate of the Survey is about 25%. If 
DVMs who are more successful are more likely to respond, the reported rate of earnings 
may exceed actual averages. 
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TABLE 6-2 2009 Average Annual Salaries of Federal Employees  

 
701 Permanent 
Appointment All 600 Series 

All Federal  
Employees 

Number Employed 1,878 234,266 2,038,183 

Average Salary $93,062 $78,013 $71,887 

Average Age 52.4 47.5 46.2 

Average Length  
of Service 

13.5 10.5 13.9 

SOURCE: OPM, 2010. 
 
 
TABLE 6-3 Reported Mean Salary Levels for Federal Veterinarians 

Agency 

Mean Salary Estimates 

Government  
Accountability Office 

National Association of  
Federal Veterinarians  

Food Safety and Inspection  
Service (USDA) 

$77,678 $81,998 

Animal and Plant Health  
Inspection Service  

$90,000 $82,997 

Agricultural Research Service (USDA) $102,081 No data 

Centers for Disease Control and  
Prevention (HHS) 

$90,000 $93,964 

National Institutes of Health (HHS) $115,000 $100,000 

Food and Drug Administration (HHS) $85,000 $91,863 
NOTE: USDA=U.S. Department of Agriculture; HHS=U.S. Department of Health and 
Human Services. 
SOURCE: Estimates adapted from GAO (2009), and National Association of Federal 
Veterinarians (2010). 
 
 

In 2009, at the request of USDA, the OPM raised the entry grade level for 
newly hired veterinarians from GS-9 to GS-11. Almost 75% of FSIS veterinari-
ans were at grade level GS-12 or below and are now part of a pay-banding pilot 
program that eliminates the GS Grade categories to determine if this can im-
prove the salaries of veterinarians in FSIS based on performance. In contrast, 
90% of APHIS and 62% of ARS veterinarians are at grade level GS-12 or 
above. The report also noted that APHIS routinely sourced experienced veteri-
narians from FSIS, offering greater pay, training, and working conditions than 
its sister agency. The GAO report did not explore the level of education required 
by different agency positions, except that ARS indicated that its requirement for 
candidates to have PhDs in addition to the DVM degree put it in direct competi-
tion with private industry, where salaries are significantly higher. 

Workforce Needs in Veterinary Medicine

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/13413


121 Veterinarians in Public Practice 

Retirements 
 

 A 2006 study supported by the Food Supply Veterinary Medical Consorti-
um estimated that for the 12-year forecast period of 2004 to 2016, the average 
annual shortage of public practice veterinarians would be 6.86% of the total fed-
eral veterinary workforce (Andrus, 2006). 

Based on projected retirements reported by the federal agencies to GAO, 
filling the shortage in federal public practice can be only characterized as daunt-
ing. The GAO reported that 27% (approximately 697) of the veterinarians em-
ployed by APHIS, FSIS, ARS, FDA, and the Army will be eligible to retire be-
tween 2009 and 2012. As noted above, these agencies collectively reported 206 
vacancies in 2009—166 in FSIS, 6 in ARS, and 34 in the Army (GAO, 2009). If 
these reports are accurate, there will be a need for approximately 740 veterinari-
ans for positions in the federal government by 2012. Given the current rate of 
hiring by the agencies, filling that gap is unlikely. Data from the OPM Central 
Personnel Data File shows that over the last four years, 438 permanent VMO 
positions were filled across all agencies. Of the 100 positions filled in 2009, 
30% of the positions were filled with job candidates age 50 and above (OPM, 
2010). Between 2006 and 2008 an average of 71% of new hires by FSIS were 
veterinarians in private practice; only 14% on average were new graduates 
(GAO, 2009). As a result of these hiring practices, VMOs are older (average age 
52.4) than the balance of the federal workforce (average age 46.2) (OPM, 2010). 
Although the current economic crisis and improved recruitment benefit pro-
grams in some agencies has retarded this exodus, the U.S. federal veterinary 
workforce is facing an impending mass retirement. As a result, the protection of 
animal and public health could be weakened, making workforce planning in the 
federal government critically important.  

 
FUTURE SUPPLY OF PUBLIC PRACTICE VETERINARIANS 

 
Based on the employment decisions of newly-minted DVMs, few are inter-

ested in immediately pursuing public service positions. In an AAMVC survey of 
2,396 of the 2010 graduates of U.S. veterinary colleges, about three-quarters 
(1,827) reported accepting a job offer or advanced educational opportunity, such 
as a residency or graduate program. Of those, 38 (2.5%) had accepted a position 
in the uniformed services, and 3 (0.2%) had accepted a position in the federal 
government. None reported taking a state-level position. However, 760 gradu-
ates (49.2%) were accepting a position in an advanced education program, so it 
might be expected that a small number of those will be future candidates for 
public sector positions (Shepherd, 2010). However, the 2010 OPM VMO Stra-
tegic Workforce Plan, “acknowledged that veterinary schools are limited in the 
number of graduates they can produce and private industry compensation pack-
ages are highly competitive.” There is clearly a need to find ways to prepare and 
recruit DVMs for public practice.  
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Examples of Federal Recruitment and Training 
 

 The primary requirement for the majority of federal positions is a DVM, but 
federal agencies are finding it difficult to hire new graduates who have basic 
training in public health that is required of these entry level government jobs or 
who have an interest in work in public practice. The committee’s assessment 
that multiple factors contribute to this situation, including a lack of awareness 
about public practice and few mentors in the field, the movement of curriculum 
away from the public practice sciences, and students’ need to pursue higher-
paying jobs to service education debt. Although the salary levels in the federal 
government are lower for entry level jobs relative to the private practice sector, 
there are incentives that can be offered to candidates. Appendix E contains a list 
of recruitment tools that were identified for that purpose by USDA and the Of-
fice of Management and Budget. Given the number of women entering veteri-
nary school, additional incentives to consider are those that could increase the 
recruitment and retention of women, such as policies that accommodate family 
formation, parental leave, and childcare (Williams and Ceci, 2012). 
 With the recent economic crisis and the attention that GAO brought to the 
status of the federal veterinary workforce, a steady improvement in the recruit-
ment and retention offers has occurred, resulting in fewer vacancies in key fed-
eral departments, especially the FSIS. Some agencies have active programs to 
attract veterinary students. For example, FSIS established a program in 2001 
that employs veterinary students for 6 weeks in the summer. The students are 
paid to work with a VMO in meat and poultry plants as well as in other parts of 
the agency, learning about food safety and animal welfare regulations (FSIS, 
2010).  
 An FDA Veterinary Clerkship Program provides fourth-year veterinary 
students with work experience at the FDA’s Center for Veterinary Medicine, 
which approves new animal drugs, evaluates claims of new drugs, sets policies 
for the use of antibiotics in medicated animal feeds and conducts a number of 
other regulatory activities. Students participate in the program on a volunteer 
basis (FDA, 2010). 
 Several of the agencies told GAO that the positions for which they hire vet-
erinarians require advanced training in laboratory animal medicine and patholo-
gy. As this is the same kind of expertise in demand by private industry, some 
agencies have recognized that if they want candidates with the advanced skills, 
they will need to provide support for that training. Two such programs are de-
scribed below. 

 
Centers for Disease Control and Prevention Support for Laboratory 
Animal Medicine 
 
 In 2008, CDC started a two-year residency program (Laboratory Animal 
Medicine Residency Program) designed to address a shortage of veterinarians 
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working in biomedical research. The program is a partnership with Emory Uni-
versity's Robert W. Woodruff Health Sciences Center, and includes 200 hours of 
academic coursework at Emory University. This is combined with 2,000 hours 
of hands-on experience in CDC's high-containment laboratory facilities as well 
as experience in infectious-disease research with a CDC mentor. Graduates of 
the program will be proficient in the daily treatment of laboratory animals, 
working in high-containment laboratories, designing scientific experiments and 
the use of animal models and administration of lab-animal medicine programs 
(CDC, 2008). 

 
National Cancer Institute Support for Training in Pathology  
 
 To encourage the development of veterinarians in biomedical sciences, the 
National Cancer Institute’s Center for Cancer Research, in collaboration with 
the National Institute of Allergy and Infectious Diseases, the National Institute 
of Diabetes and Digestive and Kidney Diseases, and The National Heart, Lung, 
and Blood Institute, have established graduate education partnerships with sev-
eral colleges of veterinary medicine. The program includes a residency and PhD 
training support for those with a DVM in comparative pathology (NCI, 2010). 

 
The Role of a Veterinary Education 

 
 Most government agencies assume that veterinarians with a DVM are edu-
cated in the basic sciences of epidemiology, food safety, public health, patholo-
gy, and food-animal production and population health. However, the committee 
found a general lack of understanding by members of the veterinary profession 
(and recent graduates) about the job availability and requirements for which 
veterinarians could qualify in the federal government. One reason is the predom-
inance of clinical practitioners among veterinary school faculty members that 
made clinical instruction an increasing focus of most veterinary curricula. As a 
result, instruction in core disciplines, particularly those central to the expertise 
of public practice veterinarians, has decreased.  
 The foundational knowledge required by most of the VMO positions in the 
federal and state governments include the professional knowledge of veterinary 
medical concepts, principles, and practices concerned with the full range of an-
imal health and disease, ante mortem and post mortem, and the basic sciences. 
This includes knowledge of basic production and husbandry practices, the use of 
animal drugs, biologics, and antibiotics relevant to food safety and public health, 
and practices for humane handling and slaughter. In addition, candidates need to 
be familiar with the pathology of various foreign and other diseases with public 
health and economic significance, and have an understanding of microbiology, 
parasitology, toxicology, physiology, chemistry, anatomy, epidemiology, and 
surveillance.  
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 For most veterinary students, the last opportunity to learn the basic sciences 
is as students in the DVM program. Most continuing education offered to DVMs 
is for enhancing and developing additional clinical skills and hospital manage-
ment. Veterinary college curricula have lost ground in preparing the DVM for 
public practice over the last several decades, and consequently, many govern-
ment agencies that hire DVMs need to provide additional training to bring them 
to agency standards. To meet the increased needs in this area, schools should 
encourage public practice careers for both pre-veterinary and veterinary stu-
dents.  
 Many colleges of veterinary medicine are implementing programs to en-
courage DVM students and graduate students to enter public practice and food 
supply veterinary medicine through the rationale for One Health (AVMA, 
2008). However, resource limitations and financial constraints have reduced the 
capacity of academic institutions to implement effective and sustainable educa-
tional programs. One approach to filling the need for public practice veterinari-
ans has been the development of DVM programs in conjunction with a Masters 
of Public Health (MPH). The committee found thirteen colleges of veterinary 
medicine that offer dual DVM/MPH degrees. At the University of Illinois, for 
example, students can transfer a portion of the credits earned for the DVM de-
gree toward an MPH degree. However, without matching what is required in 
various MPH programs with government talent needs and strategic planning, 
this additional educational and financial burden may not reap the benefits in-
tended. It is critical that academic programs work closely with the OPM and the 
Talent Management Advisory Council to match government needs with educa-
tional programs. 
 Another strategy would be to match admission criteria with workforce 
needs. Schools could target recruitment and offer scholarship programs for stu-
dents with public practice interests (Prince et al., 2006). Admission criteria 
could be modified to select for a broader range of skills required for public prac-
tice. Colleges that are aware of public practice competencies developed by gov-
ernment are seeking ways to attract a more diverse pool of students by putting 
emphasis on written and oral communication and leadership skills. 
 The Food-Animal Production Medicine Consortium, a partnership formed 
by several veterinary colleges (California, Illinois, Michigan, and Florida) to 
provide food-animal and food safety educational and research programs, operat-
ed for more than a decade but lost momentum; there may be lessons learned 
from that experience (Troutt, 1994). More recently, Miller and Prasse (2006) 
recommended concentrating faculty into Centers of Excellence so that instruc-
tional quality and accuracy of information delivered can be maintained. These 
Centers would seek to hire faculty with public practice, public health and food 
supply veterinary medicine experience, or establish ways to use the expertise of 
such individuals. There is a cadre of experienced and talented veterinarians 
working in government who, by the nature of their employment and regulatory 
limitations to professional practice, may not hold advanced degrees but have 
research grants or extensive publications. These veterinarians are often available 
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to take adjunct and full or part-time faculty appointments to help train the next 
generation of public practice veterinarians. Working with government agencies 
at the state and federal levels, Centers could match strategic government needs 
to develop continuing educational programs in food safety, epidemiology, pa-
thology, zoonotic diseases, environmental hazards, and other public health sci-
ences. There is a great potential for agencies to outsource mission-focused train-
ing and education and potentially partner with public practice Centers of 
Excellence or Institutes.  
 Additional efforts by academia, veterinary professional organizations and 
the public sector are needed to increase the exposure of pre-veterinary and veter-
inary students to opportunities and important career paths that are available to 
veterinarians in public practice. For example, more postgraduate fellowships for 
public practice veterinarians are needed; paid public practice externships should 
be increased; and more student and postgraduate internships should be devel-
oped with national and international experiences.  

 
ADDRESSING THE RISK OF GAPS IN THE  

PUBLIC VETERINARY WORKFORCE 
 

An overarching critique contained in the GAO report was that agencies had 
conducted very little assessment of the kind of veterinary expertise that they 
need. FSIS was criticized specifically for not responding to a 2004 GAO rec-
ommendation that the agency assess “whether it has enough inspection re-
sources, including veterinarians, dedicated to humane handling and slaughter 
activities.” GAO repeated the recommendation in its 2009 report, adding food 
safety to the list of responsibilities for which the agency should assess the suffi-
ciency of its resources. The GAO’s review of veterinary positions in the gov-
ernment concluded that, in addition to current vacancies, an impending wave of 
retirements, and the absence of a comprehensive assessment of federal veteri-
nary workforce needs, the government is likely to miss recruitment opportuni-
ties, use veterinarians inefficiently, and experience an insufficient workforce 
during critical disease outbreaks (GAO, 2009). 

The last element of the GAO critique—an insufficient workforce during 
critical disease outbreaks—is particularly worrisome in light of the declining 
numbers of veterinarians engaged in private food-animal practice, described in 
Chapter 4. With less routine veterinary oversight in the private sector, the 
chance of an outbreak is increased. When an outbreak of disease in food animals 
occurs, veterinarians in the public and private sector are called on to coordinate 
activities in control and recovery operations. If no surge capacity exists in either 
the private or public sector, the spread of disease will be much more difficult to 
manage. The “poster child” for that kind of event is the 2002-2003 outbreak of 
exotic Newcastle disease of poultry, which ultimately required 1,250 veterinari-
ans and a supporting workforce of nearly 5,000 working for almost a year to 
control the disease. 
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As Chapter 4 points out, foot-and-mouth disease (FMD) is the foreign ani-
mal disease of greatest concern to the United States, having large populations of 
cattle and swine that would be susceptible to the disease. One of GAO’s recom-
mendations, directed at the Secretary of Homeland Security, was for a coordi-
nated, interagency effort to identify the data necessary to model the spread of 
FMD in wildlife and how best to gather the data (GAO, 2009). An FMD out-
break in the United States could have an economic impact of between $9 and 
$50 billion (NRC, 2010).  

Although USDA recently has begun planning for a potential FMD outbreak 
(USDA-APHIS, 2010b), it is difficult to understand why staggering cost esti-
mates such as these have not motivated a more substantial investment in the 
infrastructure and planning to prevent, mitigate, and respond to such a disease 
threat. Several recent reports have called for greater surveillance, coordination, 
and workforce planning and coordination to address threats from animal diseas-
es, including zoonoses (NRC 2005; IOM and NRC, 2009). 
 Additionally, there is a concern that if a pandemic event were to arise re-
quiring 40% of the VMO workforce to divert attention to the event, federal 
agencies may be unable to perform their critical missions, placing at risk the 
health of the American public. Essentially, agencies with a veterinary workforce 
must ensure they can provide the VMO personnel needed during a catastrophic 
or emergency event, while maintaining the VMO workforce needed to achieve 
each agency’s day-to-day mission (OPM, 2010) 
 As the committee explored the demand for public practice veterinarians, it 
found long-standing vacancies that would appear to indicate a shortage of ap-
propriate candidates. As opposed to a shortage, however, the committee con-
cluded that a long-term persistence of openings for veterinarians in some federal 
agencies may indicate that other factors are influencing the ability to fill posi-
tions; for example, a tacit decision not to increase the hiring of veterinarians (by 
raising salaries or offering incentives); the inability to make the working condi-
tions more attractive; and the existence of internal and external competition for a 
limited number of candidates, such as those with advanced degrees or special-
ized knowledge and skills such as pathology.  
 The committee also saw connections to issues beyond the federal govern-
ment’s policies for recruitment and retention. The inability to resolve the prob-
lem of long-standing vacancies may be related to trends in funding for agricul-
tural science, and animal science, in particular. Federal funding for research in 
many aspects of animal science in general has declined by as much as 44% in 
the last two decades, accompanied by shrinking faculty and new student num-
bers, to the point at which some have called the situation a crisis (Roberts et al., 
2009). Veterinary groups now routinely call for additional spending on animal 
diagnostics, food supply security, and veterinary manpower (AVMA, 2009b) or 
decry unstable funding for programs such as the USDA Food-Animal Residue 
Avoidance Databank, which had to be temporary rescued by private donations in 
2009 until federal funding was restored (AVMA, 2009c). The current level of 
priority for issues related to the veterinary care of animals and research on ani-
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mal health seems incongruent with the potential consequences of continuing 
vulnerabilities in both animal and public health. The committee concludes that 
the current national investment in veterinary research and training for public 
health veterinarians is inadequate. 

Following the publication of the 2009 GAO report, the OPM created the 
TMAC to collect information and provide advice on a strategy to address federal 
veterinary workforce needs. In a plan developed for implementation between 
2011 and 2015, the OPM is now exploring three key areas:  
 

 creating innovative and coordinated approaches to recruiting and hiring 
students, mid-career professionals, and retirees to meet agency needs 

 streamlining the hiring process to create a positive experience for appli-
cants and managers, and 

 implementing programs and initiatives that will encourage current veter-
inary employees to remain within federal service. 
 
 It is encouraging that a Workforce Task Force now exists and that a strate-
gic plan has been developed for the federal workforce. The committee is hopeful 
that federal agencies will be able to clearly articulate the full value of the veteri-
nary medical profession to their missions, and take steps to support a coherent 
plan to strengthen their role in research, food safety, animal welfare, and public 
health. 
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Veterinarians in Wildlife  
and Ecosystem Health 

 
INTRODUCTION 

 
Life forms including humans, other animals, plants, and microbes are inter-

dependent; together with the non-living environment they comprise ecological 
systems. Wildlife species in those systems have intrinsic value and are connect-
ed to human health and wellbeing. Thus, the promotion of healthy ecosystems 
that sustain wildlife is a social responsibility locally and globally. The need for 
veterinary expertise to address wildlife health and ecosystem dysfunction is ex-
emplified by the accelerating declines and unprecedented extinctions of animal 
species (Wilcove and Master, 2005), the growing incidence of wildlife and zo-
onotic diseases (Daszak et al., 2000; Jones et. al., 2008), and the impacts of en-
vironmental contaminants such as mercury (Pacyna et al., 2006), toxins from 
harmful algal blooms (Anderson et al., 2002), endocrine disruptors, including 
ubiquitous polybrominated diphenyl ether flame retardants (Blazer et al., 2007; 
Guillette, 2006; Ross, 2005), and carcinogens (Martineau et al., 2002). These 
hazards directly affect humans and animals, causing food deprivation, epidemics 
of infectious diseases, altered sexual development, thyroid abnormalities, neuro-
logic impairment, liver and other organ failures, a range of cancer, and psycho-
logical stress. Indirect exposure to toxic and infectious stressors can occur by 
way of the consumption of animals, for example, fish and shellfish, in which 
harmful chemicals and pathogens accumulate. 

 
Human-Wildlife-Ecosystem Connection 

 
The number of Americans whose lives include a focus on wildlife and the 

amount of private sector expenditures related to wildlife are remarkable. In 
2006, for example, more than 87 million Americans of age 16 years and older  
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enjoyed some form of wildlife-related recreation and, in pursuit of these activi-
ties, spent $122 billion, about 1% of the U.S. gross domestic product (GDP) 
(FWS, 2007). This economic activity depends on an abundance of healthy wild-
life, which is beautiful to witness, and for those who hunt and fish, bountiful and 
safe for human consumption. Recognizing and preventing the impacts of princi-
pal stressors that undermine the health and reproduction of animals in the wild is 
a core responsibility for wildlife and ecological veterinarians, but the challenges 
are significant, and the number of veterinarians in this sector of the profession is 
relatively small. In the United States, many species of invertebrates, fish, am-
phibians, birds, and mammals are threatened with extinction. Unless wildlife 
stewardship improves, wildlife recreation, and its economic benefits, will be 
undermined.  

As a group of animals that are free to move about, wildlife can carry diseas-
es to and from domestic animals and people. Examples include diseases such as 
influenza, which often arises in wild birds and infects domestic poultry, swine, 
and other species, and brucellosis, which originated in cattle and is now found in 
elk and bison. Wildlife diseases such as West Nile virus, Lyme disease, and 
Hantavirus infection are also a threat to human health. In some cases, wildlife 
and the diseases they carry come into contact with humans and domestic animals 
because of shrinking or degraded wildlife habitat, which in itself results in in-
creased outbreaks of diseases that undermine wildlife populations and sustaina-
bility. Exotic species introductions also bring new diseases to wildlife, as in the 
case of chytrid fungal infections that have decimated frogs. Wildlife and ecolog-
ical veterinarians therefore have key roles to play in limiting the risks of such 
diseases through surveillance, diagnosis, and implementation of control 
measures. 

Veterinary expertise in wildlife and ecosystem health is essential for effi-
cient exploration of the interactions that underlie these complex phenomena as 
well as their broader implications for public (human) health, but the number of 
veterinarians involved in this sector at present is relatively small. While veteri-
narians are spear-heading an interdisciplinary approach to understanding the 
health effects of mismanaged ecosystems, greater effectiveness will depend on 
the priority that colleges and schools of veterinary medicine place on educating 
future veterinarians to expand their knowledge and influence in this field and on 
the resources available to support research, advanced training, and responsible 
environmental stewardship. A new paradigm for veterinary education will be 
necessary, requiring courage and effort on the part of the profession’s leaders to 
reverse the divergence of the human and veterinary public health agencies over 
the last 30 years (Salman, 2009) and to acknowledge the relationships among 
the environment, the health of wildlife, domestic animals, and humans. 

These relationships form the foundation of the “One Health” initiative 
(http://www.onehealthinitiative.com), a co-equal collaboration of physicians, 
veterinarians, conservation biologists, ecologists, and other scientific and health-
related disciplines (Sherman, 2002; Kahn et al., 2007; Kaplan et al., 2009).  
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Endorsed by the American Medical Association, the American Society for Trop-
ical Diseases and Hygiene, the Centers for Disease Control and Prevention, and 
the American Veterinary Medical Association, One Health seeks to support a 
holistic concept of health that recognizes the complex linkages among diseases 
of humans, livestock, poultry, and wildlife (See Box 7-1).  

The EcoHealth Alliance (which until September, 2010, was called the Wild-
life Trust), established in 1971, was among the earliest to address the essential 
links among human, animal, and ecosystem health (Daszak et al., 2004). In 
2004, the Wildlife Conservation Society (WCS) drew attention to the plight of 
wildlife in an increasingly crowded world as well as to the related growing 
health risks from trade in wildlife and bush-meat. WCS outlined these concerns 
in “The Manhattan Principles” (Box 7-2), and recommended that wildlife health 
science become an essential component of global disease prevention, surveil-
lance, monitoring, control, and mitigation. 
 
 

BOX 7-1
Excerpts from the Executive Summary of  

One Health - A New Professional Imperative  
 

The convergence of people, animals, and our environment has created a 
new dynamic in which the health of each group is inextricably interconnect-
ed. The challenges associated with this dynamic are demanding, profound, 
and unprecedented. While the demand for animal-based protein is expected 
to increase by 50% by 2020, animal populations are under heightened pres-
sure to survive, and further loss of biodiversity is highly probable. 

On top of that, of the 1,461 diseases now recognized in humans, approx-
imately 60% are due to multi-host pathogens characterized by their move-
ment across species lines. And, over the last three decades, approximately 
75% of new emerging human infectious diseases have been zoonotic. Our 
increasing interdependence with animals and their products may well be the 
single most critical risk factor to our health and well-being with regard to in-
fectious diseases. 

There is a growing concern that the world's latest generation could be the 
first in history to experience a reduction in life expectancy and health in gen-
eral. Yet, veterinary and human medicines are considered separate entities 
and the obvious links between them frequently ignored. According to the 
KPMG study, "The Current and Future Market for Veterinarians and Veteri-
nary Medicine in the United States," published in May of 1999, "our tradition-
al approaches and past requisite skills and levels of knowledge may not be 
commensurate with the rapid changes and new demands of food-animal 
industries and the shifting requirements needed for the corporate and public 
opportunities in the future. These include public health, biomedical research, 
and the global food system." 

(Continued) 
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BOX 7-1 (Continued)
 

The Need for a Holistic, Collaborative Approach 
 

One strategy to better understand and address the contemporary health 
issues created by the convergence of human, animal, and environmental 
domains is the concept of One Health. Although the concept of One Health is 
not new, our increasing interdependence with animals and their products has 
spurred the medical and veterinarian professions to readdress such an ap-
proach. This approach would encourage the collaborative efforts of multiple 
disciplines working locally, nationally, and globally, to attain optimal health 
for people, animals, and our environment. 
 

Partnership is Critical to Success 
 

The veterinary medical profession must implement solutions to the critical 
workforce challenges in collaboration with multiple professions, including 
public health, human medicine, bio-engineering, animal science, environ-
mental science, and wildlife. By working together, more can be accomplished 
to improve health worldwide, and the veterinary medical profession has the 
responsibility to assume a major leadership role in that effort. One Health 
calls for the collaborative efforts of multiple disciplines working locally, na-
tionally, and globally to attain optimal health for people, animals and our en-
vironment. 
 
SOURCE: AVMA, 2008. 

 
 

ROLES OF VETERINARIANS IN WILDLIFE  
AND ECOSYSTEM HEALTH 

 
Veterinarians make important contributions to zoos, wildlife conservation, 

and ecosystems by focusing their efforts on the health of species ranging from 
coral (Work et al., 2008) and other invertebrates (Lutz-Collins et al., 2009) to 
fishes (Goldberg et al., 2003), amphibians (e.g. Lips et al., 2006; Rohr et al., 
2008), reptiles (Katsu et al., 2010), birds (Franson et al., 2007), and mammals 
(e.g. rodents to bats, carnivores, ruminants, whales, and primates including hu-
mans) (Martineau et al., 2002; Goldberg et al., 2007, 2008). In the wildlife sec-
tor, veterinarians are increasingly confronted with the consequences of environ-
mental contaminants and infectious disease outbreaks that potentially threaten 
wild and domesticated animals as well as humans. Because of the breadth of 
regions, species, and problems involved in the currently accelerating “sixth ex-
tinction” (Pimm et al., 1995; Raven, 2002; IUCN, 2008), veterinarians have 
abundant challenges, but the pathways to employment are typically non-
traditional. 
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BOX 7-2 
The Manhattan Principles on “One World, One Health” 

 
Recent outbreaks of West Nile Virus, Ebola Hemorrhagic Fever, SARS, 

Monkey pox, bovine spongiform encephalopathy , and Avian Influenza re-
mind us that human and animal health are intimately connected. A broader 
understanding of health and disease demands a unity of approach achieva-
ble only through a consilience of human, domestic animal and wildlife health 
- One Health. Phenomena such as species loss, habitat degradation, pollu-
tion, invasive alien species, and global climate change are fundamentally 
altering life on our planet from terrestrial wilderness and ocean depths to the 
most densely populated cities. The rise of emerging and resurging infectious 
diseases threatens not only humans (and their food supplies and econo-
mies), but also the fauna and flora comprising the critically-needed biodiver-
sity that supports the living infrastructure of our world. The earnestness and 
effectiveness of humankind’s environmental stewardship and our future 
health have never been more clearly linked. To win the disease battles of the 
21st Century while ensuring the biological integrity of the Earth for future 
generations requires interdisciplinary and cross-sectoral approaches to dis-
ease prevention, surveillance, monitoring, control and mitigation, as well as 
to environmental conservation more broadly. 

We urge the world’s leaders, civil society, the global health community 
and institutions of science to: 
 
1. Recognize the essential link between human, domestic animal, and wild-
life health and the threat disease poses to people, their food supplies and 
economies, and the biodiversity essential to maintaining the healthy envi-
ronments and functioning ecosystems we all require. 

2. Recognize that decisions regarding land and water use have real implica-
tions for health. Alterations in the resilience of ecosystems, and shifts in pat-
terns of disease emergence and spread manifest themselves when we fail to 
recognize this relationship. 

3. Include wildlife health science as an essential component of global dis-
ease prevention, surveillance, monitoring, control, and mitigation.  

4. Recognize that human health programs can greatly contribute to conser-
vation efforts.  

5. Devise adaptive, holistic, and forward-looking approaches to the preven-
tion, surveillance, monitoring, control, and mitigation of emerging and resurg-
ing diseases that take the complex interconnections among species into full 
account. 

6. Seek opportunities to fully integrate biodiversity conservation perspectives 
and human needs (including those related to domestic animal health) when 
developing solutions to infectious disease threats.  
 

(Continued) 
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BOX 7-2 (Continued) 
 
7. Reduce the demand for and better regulate the international live wildlife 
and bushmeat trade not only to protect wildlife populations but to lessen the 
risks of disease movement, cross-species transmission, and the develop-
ment of novel pathogen-host relationships. The costs of this worldwide trade 
in terms of impacts on public health, agriculture, and conservation are enor-
mous, and the global community must address this trade as the real threat 
that it is to global socioeconomic security. 

8. Restrict the mass culling of free-ranging wildlife species for disease con-
trol to situations where there is a multidisciplinary, international scientific 
consensus that a wildlife population poses an urgent, significant threat to 
human health, food security, or wildlife health more broadly. 

9. Increase investment in the global human and animal health infrastructure 
commensurate with the serious nature of emerging and resurging disease 
threats to people, domestic animals, and wildlife. Enhanced capacity for 
global human and animal health surveillance and for clear, timely infor-
mation-sharing (that takes language barriers into account) can only help im-
prove coordination of responses among governmental and nongovernmental 
agencies, public and animal health institutions, vaccine/pharmaceutical 
manufacturers, and other stakeholders. 

10. Form collaborative relationships among governments, local people, and 
the private and public (i.e., non-profit) sectors to meet the challenges of 
global health and biodiversity conservation.  

11. Provide adequate resources and support for global wildlife health surveil-
lance networks that exchange disease information with the public health and 
agricultural animal health communities as part of early warning systems for 
the emergence and resurgence of disease threats.  

12. Invest in educating and raising awareness among the world’s people and 
in influencing the policy process to increase recognition that we must better 
understand the relationships between health and ecosystem integrity to suc-
ceed in improving the prospects for a healthier planet. 

SOURCE: Cook et al., 2004.

 
 

Determining with precision how many veterinarians are employed in jobs 
related to wildlife and ecosystem health is challenging because the data are not 
captured in any one place, such as the membership list of the American Veteri-
narian Medical Association (AVMA). Although AVMA includes some veteri-
narians who identify themselves as working on exotic animals and wildlife, oth-
ers are more likely to be members of specialty groups, such as the American 
Association of Zoo Veterinarians (AAZV), the American Association of Wild-
life Veterinarians (AAWV), and the Wildlife Disease Association (WDA). The  
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latter includes veterinarians and others, wildlife biologists, for example, who do 
not hold DVM degrees. Other veterinarians who work on wildlife and ecosystem 
health might be affiliated only with specialty bodies, such as the American Col-
lege of Veterinary Pathologists (ACVP), which do not distinguish members ac-
cording to types of animals investigated or the research environment. Some 
pathologists, for example, work only on domestic animals, others only on ro-
dents or primates, and still others on a host of species including terrestrial and 
aquatic wildlife. The number of veterinarians in state and federal agencies with 
missions that are primarily oriented toward wildlife and ecosystem health is eas-
ier to determine, and the total number in these agencies is small.  

It is also difficult to predict the number of jobs available for veterinarians in 
this sector in the future, in part because of the diversity and specificity of the 
situations that generate demand. In contrast to other sectors of the profession, 
preparation for jobs in this sector can be a greater challenge because animal 
populations, ecosystems, and their interactions with human activities differ by 
state and by region. Some jobs may not be classified as requiring a DVM, but 
could be filled by veterinarians. In spite of very broad legislated responsibilities, 
the federal and state agencies responsible for wildlife and ecosystem health do 
not show signs of meaningful expansion of their veterinary staffs; however, 
these agencies readily admit that their current veterinary expertise is inadequate 
to fulfill their missions. Until expertise for DVMs in this sector becomes an ex-
plicit and a well-identified demand, graduates of veterinary schools will need to 
define their own niche in wildlife and ecosystem health by identifying and fill-
ing a need, and by establishing the added value they bring to an existing position 
as a DVM.   

Employers of veterinarians involved in wildlife and ecosystem health in-
clude federal and state agencies and laboratories, public and private universities, 
non-governmental organizations (NGOs), and zoos, aquaria, and marine and 
wildlife parks that may be publicly or privately operated. Because many of these 
institutions have common over-arching goals and conduct similar types of ac-
tivities in which veterinarians are engaged, the roles of veterinarians in wildlife 
and ecosystem health can be best understood in the context of their major areas 
of responsibility, which include: 1) health management of free-ranging wildlife 
populations; 2) zoo animal medicine; 3) aquatic wildlife and marine mammal 
health; 4) wildlife rehabilitation; and 5) environmental, wildlife, or ecological 
toxicology. The careers of veterinarians who assume such responsibilities may 
focus on diagnostics, basic and applied research, and/or stewardship activities.  

The following section describes each of those categories of veterinary activ-
ity, identifies the major employers in each category, and estimates the numbers 
of veterinarians employed. Information is also provided about membership in 
relevant associations, which gives a partial picture of the numbers of veterinari-
ans in these fields. 
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Health Management of Free-Ranging Wildlife Populations 
 

Veterinarians whose jobs are concerned with the health of free-ranging 
wildlife populations include specialists in epidemiology, pathology, infectious 
diseases, toxicology, reproductive biology, pharmacology, relocation, anesthesi-
ology, endangered species management and reintroductions, public health, and 
clinical medicine. They often have expertise in more than one of the above spe-
cialties and work in team settings with specialists in other fields. Examples of 
the kinds of activities in which they are involved include conserving wildlife 
through diagnosing causes of die-offs, management actions to promote healthy 
wildlife populations, restoring numbers of endangered species, and protecting 
human and domestic animal populations from threats of infectious agents or 
toxic chemicals in wildlife. 

Wildlife veterinarians at the state and federal levels, as well as those in uni-
versities, provide leadership and expertise in addressing infectious disease trans-
fer at the domestic animal-wildlife interface. Preventing the movement of dis-
eases between wildlife and domestic species might, for example, involve the 
vaccination of wildlife (as with raccoon rabies in the United States) or the use of 
alternative strategies such as vaccinating domestic food and companion animals, 
locating food-animal production facilities rationally, and reducing contact be-
tween domestic and wild animals.  

There are a number of federal, state, university, and cooperative programs 
focused on wildlife diseases in the United States but not all states are involved. 
Some programs cooperate with Canadian organizations (Figure 7-1).1,2 

 
Veterinarians in the Department of the Interior 

 
Veterinary jobs related to free-ranging wildlife exist in several agencies. On 

federal lands, the Department of the Interior assumes a measure of responsibility 
for wildlife health and control. Nevertheless, in 2008, the agency reported hav-
ing just 24 veterinarians, more than half in the U.S. Geological Survey (USGS), 
a number that increased to 34 in 2010 (TMAC, 2011). Only 4 veterinarians were 
identified in the Fish and Wildlife Service (FWS), and only 4 were employed by 
the National Park Service (NPS) (GAO, 2009).  

                                                 
1The Southeastern Cooperative Wildlife Disease Study, University of Georgia, Athens 

provides diagnostic and other wildlife disease services for member wildlife conservation 
agencies in the states of:  AL, AR, FL, GA, KS, KY, LA, MD, MS, MO, NC, OH, OK, 
PA, SC, TN, VA, WV among its program activities. 

2Canadian wildlife biologists are assisted by the Canadian Cooperative Wildlife 
Health Centre (CCWHC) program located in Saskatoon, Saskatchewan (Western/ 
Northern Canada), and have been since its establishment in 1992. Each of the Canadian 
Provincial Schools of Veterinary Medicine maintains a component of the program. 
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FIGURE 7-1 Locations and sponsorship of North American programs devoted to disease 
investigations involving free-ranging fauna (state, federal, and university cooperative 
programs). SOURCE: Friend, 2006. Reprinted with permission from M. Friend, USGS 
(Emeritus).  
 
 

USGS veterinarians investigate, diagnose, develop control methods, and 
develop databases for wildlife diseases; provide training to wildlife biologists 
and resource managers in wildlife disease identification and control; conduct 
clinical veterinary research on wildlife diseases; and oversee the health and wel-
fare of experimental and wild animals used in research, including research on 
wildlife diseases. The USGS’ National Wildlife Health Center (NWHC), located 
in Madison, Wisconsin, coordinates programs across the United States to re-
spond to emerging and resurging diseases in wildlife. Initially, NWHC focused 
its attention on top priority health issues that influenced the sustainability of 
waterfowl (Friend and Franson, 1999) and hunted mammals (e.g. cervids), and 
over time has expanded substantially to include other vertebrates, including such 
divergent groups as fishes, amphibians, raptors, bats, and marine mammals. The 
mission of NWHC is to provide “information, technical assistance, research, 
education, and leadership on national and international wildlife health issues 
(NWHC, 2012).” 
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Veterinarians with FWS perform fish health management and diagnostic ac-
tivities; conduct wildlife disease surveillance; perform diagnostic work and out-
break investigations; provide technical expertise; and draft policy, regulation, 
and management action plans. Similarly, the NPS veterinarians prepare surveil-
lance and contingency response plans for addressing important wildlife diseases 
in the national park system and formulate policies for management of wildlife 
disease. NPS has an active One Health collaboration between its Wildlife Health 
Program and Office of Public Health. Focus areas of that effort include unified 
disease surveillance, interdisciplinary response, a combined research agenda, 
and consensus guidance.  

In a GAO study of veterinarians in the federal government, USGS reported 
that the agency faces difficulty hiring veterinarians to address wildlife diseases, 
including those that kill many animals in a single outbreak, because the salaries 
they can offer are not competitive with funding for positions in the private sec-
tor. As a consequence, both FWS and NPS, the latter having responsibility for 
84 million acres of the park system, reported having too few veterinarians to 
meet their needs (GAO, 2009). 
 

Veterinarians in State Wildlife Agencies 
 

Most states have agencies that are concerned with wildlife health and man-
agement. These range from departments of agriculture or natural resources to 
fish and game agencies. In 2009, the committee contacted the relevant agencies 
in each state to determine how many of them employed veterinarians. As indi-
cated in Table 7-1, only 19 states were found to have one or more wildlife veter-
inarian(s).  

Although it might seem obvious that veterinarians can make contributions 
to the mission of state wildlife agencies, few job openings in this sector explicit-
ly seek individuals with DVM degrees at this time. As described in Box 7-3, 
state employers’ awareness of the potential role for veterinarians in wildlife 
management may only come about when they have had positive experience with 
what the profession can offer. 
 

University Programs 
 

Numerous colleges and schools of veterinary medicine have organized cen-
ters and educational programs that address wildlife. However, deriving an ac-
counting of the numbers of individuals involved in academic veterinary medi-
cine related to wildlife and ecosystem health is not a feasible goal because of the 
wide variety of departments, job titles, and duties involved, and because there is 
no one unifying organization to which these various professionals affiliate. A 
number of veterinarians have become specialists in epidemiology, pathology, 
infectious diseases, toxicology or clinical medicine, and devote much or most of 
their time to research, teaching, and outreach that helps wildlife and ecosystems.  
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TABLE 7-1 States with Wildlife Agencies that Employ Veterinarians,  
and Numbers of Veterinarians Employed in 2009 
State Wildlife Agency Number 
Alaska Department of Fish and Game 1 

Arizona Game and Fish Department 1 

California Department of Fish and Game 5 

Colorado Division of Wildlife 3 

Delaware Department of Natural Resources 1 

Florida Fish and Wildlife Conservation Commission 3 

Idaho Department of Agriculture 2 

Maryland Department of Natural Resources 2 

Michigan Department of Natural Resources 1 

Missouri Department of Conservation 1 

Montana Fish, Wildlife and Parks 1 

Nevada Department of Agriculture 1 

New York State Department of Health 1 

Oregon Department of Fish and Wildlife 2 

Pennsylvania Game Commission 1 

Virginia Department of Game and Inland Fisheries 1 

Washington Department of Fish and Wildlife 1 

Wisconsin Department of Natural Resources 2 

Wyoming  Game and Fish Department 2 

 
 

BOX 7-3
Defining the Role of the Wildlife Veterinarian 

 
The value of hiring veterinarians in wildlife health has been demonstrated 

by at least one veterinarian who took a non-traditional path to employment in 
a state agency. Dr. Melody Roelke-Parker accepted a job as a wildlife biolo-
gist for the State of Florida, and applied her veterinary knowledge and skills 
to examine endangered Florida panthers, a subspecies of cougar (Puma 
concolor), revealing through her work their poor fertility and a number of ab-
normal physical characteristics. Dr. Roelke-Parker reached out to new col-
laborators, such as Dr. Stephen O’Brien, Chief of the Laboratory of Genomic 
Diversity at NIH, and they discovered that the animals were highly inbred 
and genetically impoverished (Roelke-Parker et al., 1993). Ultimately, this 
discovery prompted introduction of new genes from Texas cougars (histori-
cally a part of the same metapopulation), and this successfully offset health 
problems of the Florida animals. After Dr. Roelke-Parker moved to another 
position, the State of Florida created a position for a wildlife veterinarian to 
ensure stewardship of the cougars and other wildlife of the state; and cur-
rently, Florida employs three wildlife veterinarians. The recognition of the 
need for veterinary expertise became apparent after understanding how vet-
erinarians can contribute to the agency’s goals. 
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Table 7-2 lists several active university-based programs that focus on wildlife, 
each with a different emphasis. Note that there is overlap in the training of veter-
inarians for work with free-ranging wildlife and wildlife in captive settings. 

Additional innovative short courses in wildlife and ecosystem health are 
discussed later in this chapter in a section on Support for Training for Veterinary 
Careers in Wildlife and Ecosystem Health.  
 
 
TABLE 7-2 Examples of University-based Wildlife Programs 
University Program Areas of Emphasis 

University of California, Davis - Wildlife  
Health Center 

Wildlife health stewardship, avian influenza 
management, disease investigations, oiled wildlife, 
international conservation. All involve outreach, 
management, research, and training. 

University of California, Davis - Masters in 
Preventative Veterinary Medicine Program 

Population health, food safety, public health and 
zoonoses, wildlife disease and ecology, ecosystem 
health, international health, and independent topics. 

University of California, Davis - The Avian Flu 
School  

Education, research, prevention, and response to 
avian influenza in wildlife, poultry, and humans. 

University of California, Davis - Veterinary 
Medical Teaching Hospital 

Residency in Zoological Medicine in collaboration 
with the San Diego Zoo, the San Diego Wild Animal 
Park, the Sacramento Zoo, and SeaWorld. 

University of California, Davis - The Emergency 
Preparedness - ESCAPE (Enhancing Surge 
Capacity and Partnership Effort) Project 

Public health, disaster preparedness. 

University of California, Davis - Calvin  
Schwabe One Health Project 

Diversity in future veterinary student bodies, 
broadening veterinary education.  

University of Georgia - The Southeast 
Cooperative Wildlife Disease Study  

Diagnostic and research efforts with emphasis on 
new disease entities or diseases that threaten the 
sustainability of wildlife groups or individual species. 

Tufts University, Cummings School of  
Veterinary Medicine - Wildlife Medical Clinic 

Care of wild animals and federally endangered 
species and research.  

University of Calgary, College of Veterinary 
Medicine -Capstone Course 

Global health research, and ecosystem, global, and 
One Health conceptual frameworks. 

University of Illinois, College of Veterinary 
Medicine - Wildlife Medical Clinic 

Care of injured wildlife with the goal of release of 
native species back into the wild. 

University of Illinois, Zoological Pathology 
Program, Residency in Zoo Medicine, 
Experiential Education for Veterinary  
Students in Zoo Medicine   

Terrestrial and aquatic wildlife problems, with 
education, outreach, and research in zoos and/or in 
the wild, locally, regionally, and internationally. 
Residencies in zoo medicine and zoo and aquatic 
animal pathology in collaboration with the 
Brookfield and Lincoln Park Zoos and the Shedd 
Aquarium. 

(Continued) 
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TABLE 7-2 Continued 
University Program Areas of Emphasis 
University of Tennessee, College of Veterinary 
Medicine - Avian and Zoological Medicine 
Service 

Medical and surgical services, research and 
education in exotic animal and zoo animal health 
including residency training in zoo and wildlife 
medicine. 

Texas A&M University, College of Veterinary 
Medicine - Schubot Exotic Bird Health Center 

Captive and wild bird health research, with 
emphasis on infectious diseases and nutrition of 
psittacines and sustainability of endangered 
species. 

University of Minnesota - The Raptor Center   Diagnosis, medicine, and research to support the 
recovery and population health of free-ranging 
raptors. 

University of Minnesota - National Institute for 
Allergy and Infectious Diseases, Center of 
Excellence for Influenza Surveillance and 
Research, and Summer Public Health Institute 

Identification of influenza viruses in domestic  
and international wild bird, poultry, and swine 
populations. Participant immersion in an 
individual field of study (food safety, public 
health, disease control, health surveillance 
systems, etc.). 

University of Wisconsin, Madison, School of 
Veterinary Medicine - One Health/One Medicine 
Initiatives with Academic Health Partners 

Human medicine, veterinary medicine, nursing, 
pharmacy. 

North Carolina State University, College of 
Veterinary Medicine 

Medicine, aquatic animal health, and 
epidemiology:  education and research. 

University of Florida, College of Veterinary 
Medicine - Wildlife Health Center 

Herpetofauna medicine, infectious diseases, 
wildlife pathology and toxicology, zoo medicine 
residency in collaboration with White Oak 
Conservation Center and Disney’s Animal 
Kingdom, and tropical zoonotic disease research. 

Cornell University, College of Veterinary 
Medicine  

Epidemiology and conservation medicine, 
education, and research. 

 
 

Nongovernmental Organizations 
 

Several nongovernmental organizations have longstanding programs in 
wildlife* health, including the Wildlife Conservation Society’s Field Veterinary 
Program (WCS FVP), which conducts research focused on threats to wildlife, 
including endangered species, with emphasis on training of in-country wildlife 
veterinarians for stewardship and research efforts around the world. The WCS 
FVP is also routinely involved in providing advice, informed by veterinary and 
ecological perspectives, on environmental and health policies to reduce trans-
mission of disease organisms among wildlife, domestic animals, and human 
beings. 

The EcoHealth Alliance (formerly the Wildlife Trust) focuses on research 
and education to protect biodiversity and especially endangered species in places 
where ecological health is most at risk because of habitat loss, species imbal-
ance, pollution, and other human activities (http://www.ecohealthalliance.org/). 

Workforce Needs in Veterinary Medicine

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/13413


141 Veterinarians in Wildlife and Ecosystem Health 

Its mission is to empower local conservation scientists worldwide to protect na-
ture and safeguard ecosystem and human health.   

The Consortium for Conservation Medicine focuses mainly on emerging 
diseases and projects to expand awareness of the basis for disease emergence 
and rational prioritization of efforts. Key projects of the Consortium include 
amphibian declines, emerging infectious disease hotspots, West Nile and Nipah 
virus infections, severe acute respiratory syndrome (SARS), wildlife trade and 
its role in emerging infectious diseases, and the Yellowstone to Yukon wildlife 
corridor project. 

 

Membership of Veterinarians in Wildlife Associations 
 

AVMA reported that of its 79,432 members in 2009, 408 indicated that 
wildlife medicine was their primary employment focus (AVMA, 2009d). As 
noted earlier, it is likely that not all veterinarians who work in wildlife are mem-
bers of AVMA. Many companion-animal veterinarians join AVMA to take ad-
vantage of competitive insurance packages offered through the Association, but 
this is less of an incentive to join for wildlife veterinarians who may work for 
state and federal agencies.  

Two organizations that provide insight into the workforce of veterinarians 
focused on free-ranging terrestrial wildlife population health are the American 
Association of Wildlife Veterinarians (AAWV) and the Wildlife Disease Asso-
ciation (WDA). Among their members are government veterinarians, and others 
who work for universities, non-governmental organizations, zoos, and other 
entities. Membership in AAWV is restricted to veterinarians, and there are about 
175 members. AAWV exists to strengthen veterinary contributions to the wel-
fare of wildlife resources through better management, preventive medicine, and 
research relevant to free-ranging species. It stresses the need to deal with reser-
voirs of diseases proactively, whether they lie in wildlife, domestic animal, or 
human populations. It also emphasizes the need for suitable habitats and limits 
on toxic chemicals. AAWV strongly supports improved teaching programs in 
colleges of veterinary medicine, and more effective collaborations among wild-
life veterinarians, government agencies, and wildlife resource interest groups. 
AAWV hosts workshops on disease diagnostic methods and an annual meeting 
featuring presentations of research findings and case reports. The meeting is 
sometimes joined with that of the American Association of Zoo Veterinarians 
(AAZV). The 5-year strategic plan of AAWV stresses increasing membership 
through new student chapters (AAWV, 2007).  

WDA, which was founded in 1951, does not compile the degrees of its 
members, preferring instead to be a unique interface among people of various 
academic backgrounds with a shared interest in the health of wildlife 
(www.wildlifedisease.org). The approach taken by WDA revolves around the 
reality that wildlife veterinarians need other experts and that other experts need 
wildlife veterinarians. WDA sponsors the Journal of Wildlife Diseases. Its stated 
mission is to acquire, disseminate and apply knowledge of the health and diseas-
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es of wild animals in relation to their biology, conservation, and interactions 
with human and domestic animals. The organization includes veterinarians and 
others whose careers largely focus on wildlife disease concerns that affect en-
dangered species, game and furbearing animals, conservation efforts, wildlife 
translocation, wildlife rehabilitation, zoological parks, public health, livestock, 
and poultry. WDA’s membership in 2009, which includes individuals from the 
United States, Australia, Canada, Europe, and Mexico, was 1,331, of which 587 
are American and 63 are Canadian, plus 279 student members, of which 170 are 
from the United States and 28 are from Canada (Dr. Edward Addison, Wildlife 
Disease Association, personal communication, 2009). 

 

Zoo Animal Medicine 
 

In zoos and wildlife parks, responsibilities for protecting health and facili-
tating reproduction, as well as for research to address the many knowledge gaps, 
are shared among veterinarians, reproductive biologists, nutritionists, techni-
cians, and zoo keepers. Veterinarians employed in this sector include clinicians, 
epidemiologists, reproductive specialists, and pathologists. Examples of larger 
zoos or zoo consortia that employ such diverse staffs include Disney’s Animal 
Kingdom, the San Diego Zoo and the San Diego Zoological Park, the Wildlife 
Conservation Society (formerly the Bronx Zoo), and the Zoological Medicine 
and Zoo Pathology Program of the University of Illinois at Loyola University, in 
collaboration with the Brookfield and Lincoln Park Zoos, as well as Shedd 
Aquarium in the Chicago area. In addition to caring for captive animals, zoos 
support free-ranging wildlife through public education and outreach to managers 
of rangelands, generally with a focus on species also found in the zoo’s collec-
tions. Such outreach work often includes training of in-country wildlife veteri-
narians. Zoos also use veterinary expertise in support of captive breeding pro-
grams that provide animals for collections of the source zoo and other zoos, 
offer opportunities for comprehensive research on the unique health challenges 
facing threatened and endangered species, and occasionally serve as sources of 
animals to restock wild areas. 

 

Veterinarians Employed in Zoos and Aquaria 
 

A recent assessment of the employment of veterinarians and the salaries 
they received in zoos and aquaria was conducted by McCain and Ramsey 
(2008). The authors employed a web-based survey of 158 zoos accredited by the 
Association of Zoos and Aquariums (AZA) and 31 accredited aquaria or marine-
life parks in the United States and Canada.  

Based on responses from 124 zoos and 15 aquaria, the survey found a total 
of 274 veterinarians employed full-time, and 96 employed part-time, including 
clinicians, non-clinical veterinarians, and pathologists. Comparing their findings 
to those of a 1988 survey, the authors concluded that both the number and per-
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centage of zoos that employed full-time zoo veterinarians had increased. In 
1988, only 45% (40 out of 89) of zoos had at least one full-time veterinarian 
(Gentz, 1990), a figure that increased to 59.7% (74 out of 124) in 2007. They 
also found an increase in the numbers of zoos that employed more than one full-
time veterinarian, from 13% in 1988 to 34.7% in 2007. In addition, during the 
same time span, the male to female ratio among zoo veterinarians has shifted 
from a predominantly male group to near 50:50. The authors reported an ex-
tremely wide range in annual salaries for full-time veterinarians in 2007—from 
$20,800 to $150,000 (McCain and Ramsay, 2008).  

 

Membership of Zoo Veterinarians in Associations  
 

Of the AVMA’s 77,972 members surveyed in 2008, only 209 indicated zoo 
medicine as a primary employment focus (AVMA, 2008). However, a better 
indicator of professional engagement in zoo medicine might be found in the 
membership of the American Association of Zoo Veterinarians (AAZV), which 
has the objectives of advancing preventive medicine, husbandry, and research in 
veterinary medicine related to captive and free-ranging wild animals; providing 
forums for presentation and discussion of problems related to captive and free-
ranging wild animals; publishing and distributing scientific information perti-
nent to veterinary roles with captive and free-ranging wild animals; enhancing 
and upholding veterinary professional ethics; and, promoting the general welfare 
and conservation of captive and free-ranging wildlife. AAZV membership has 
steadily grown in recent years:  there were 524 members in 1988, 754 in 1998, 
and 915 in 2008 (Dr. Robert Hilsenroth, American Association of Zoo Veteri-
narians, personal communication, 2009). The latter figure included 197 student 
members, some of whom had veterinary degrees and were engaged in graduate, 
residency, or postdoctoral studies.  

 

Aquatic Wildlife and Marine Mammals 
 

Veterinarians in this sector typically provide care for aquatic invertebrates 
(mollusks, crustaceans, corals), large numbers of fishes, aquatic reptiles (espe-
cially turtles), water birds (such as ducks, penguins, puffins), and marine mam-
mals (such as otters, pinnipeds, odontocetes). Other aquatic animal veterinarians 
are employed in aquaculture for food and restocking, and in marine parks such 
as Sea World that house and provide public exposure to marine species. A grow-
ing role for veterinarians lies in aquatic animal pathology in aquaculture facili-
ties and aquaria, and in determining the environmental causes of morbidity and 
mortality that influence the sustainability of free-ranging freshwater, estuarine, 
and marine species.  

Larger aquaria, such as the National Aquarium located in Baltimore, the 
Shedd Aquarium in Chicago, the Aquarium of the Americas in New Orleans, 
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and the Georgia Aquarium in Atlanta are among those with full-time veterinary 
staffs. 

 
Membership of Veterinarians in the International Association for  
Aquatic Animal Medicine 
 

In 2008, there were 498 members of the International Association for 
Aquatic Animal Medicine (IAAAM) which included 12 institutional member-
ships (Pacifique Rugira, IAAAM, personal communication, 2009). The total 
number of those with a DVM degree was 301. There were also 102 student 
members. Among the members of IAAM are veterinarians who work in aquaria 
and marine parks, other aquatic animal health veterinarians, and other experts. 
IAAAM, which does not keep data on membership changes over time, describes 
itself as “an organization of individuals who are professionally interested in and 
devote a significant amount of time to the practice of aquatic animal medicine, 
teaching and research in aquatic animal medicine, or the husbandry and man-
agement of aquatic animals” (www.iaaam.org). There is a fish health subunit of 
the organization. Marine mammal health specialists are also well represented 
within IAAAM.  

As noted in its website (www.iaaam.org), DVMs and PhDs comprise most 
of its leadership. IAAAM hosts an annual meeting, which includes scientific 
presentations, wet labs, and a proceedings document. Also, IAAAM members 
have a voice through the AVMA Committee on Environmental Issues as well as 
the Marine Mammal Unusual Mortality Event Working Group of the National 
Oceanic and Atmospheric Administration. The organization has a monthly 
newsletter and offers guidance to students interested in careers in aquatic animal 
health. 

 

Wildlife Rehabilitation 
 

Veterinarians work with a wide array of wildlife rehabilitation facilities in 
the United States, in which the diversity of species and funds available for their 
care necessitate both flexibility and resourcefulness. The work involves both 
hands-on medicine and surgery for the animals presented for care as well as 
population health studies based on data collected from those animals. Veterinar-
ians serve in both clinical and administrative roles, and they may guide aspects 
of public education and outreach programs. The size of the veterinary workforce 
dedicated to wildlife rehabilitation is unclear. Some states guide the public to 
approved wildlife rehabilitation facilities where veterinary care is accessible. For 
example, Massachusetts has established a network of wildlife rehabilitators and 
veterinarians (http://www.mass.gov/dfwele/dfw/wildlife/rehab/wildlife_rehab_index. 
htm); and in Wisconsin, wildlife rehabilitators must enter into a written agree-
ment with a consulting veterinarian in order to be licensed (http://www.dnr. 
state.wi.us/org/land/wildlife/Whealth/rehab/VetAgree-2300298a.pdf). 
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Veterinarians in Wildlife Rehabilitation Associations 
 

The National Wildlife Rehabilitators Association (NWRA), headquartered 
in St. Cloud, Minnesota, reported a total membership of 221 in 1984, which in-
creased to 781 in 1988, and almost 1,800 in 2009 (NWRA, 2012). Members of 
NWRA range from interested beginners who work at their homes to experienced 
wildlife professionals who administer large wildlife rehabilitation centers. Based 
on its membership survey, NWRA indicated that 30% of its members were vet-
erinarians, veterinary students, or veterinary technicians; however, it did not 
distinguish among these groups. Other members included individuals who were 
affiliated with zoos or humane societies, and those who work as educators and 
biologists. NWRA did not provide information about compensation for the vet-
erinarians, veterinary technicians or others who lend their expertise to the cen-
ters’ activities. 

In 2002, FWS issued 2,164 Special Purpose Rehabilitation Permits (NWRA, 
2010). Thousands of rehabilitators (including many volunteers) operate under 
states’ permitting processes for state-protected non-migratory species. The 
NWRA website states that approximately 64,000 birds, 39,000 mammals and 
2,300 herptiles (reptiles and amphibians) were treated by 343 NWRA survey 
respondents in 2007; and that release rates were 60% for birds, 72% for mam-
mals, and 69% for herptiles (NWRA, 2012).  

Respondents to an NWRA membership survey indicate that they handled 
more than 250,000 wildlife-related telephone calls. NWRA estimates that more 
than 75% of the animals cared for by their members have been harmed by hu-
man activities. Among the major stressors listed by NWRA as the basis for 
presentation of wildlife to their centers are: destruction of nest trees, vehicle 
collisions, unrestrained pets, illegal or legal wild “pet” trading, deliberate or 
accidental poisonings (including petroleum), window collisions, and non-target 
trapping or shooting. Although the members of NWRA focus on individual wild 
animals rather than entire populations and their habitats, they also invest efforts 
in educating the public about wild animals—both as individuals with inherent 
value, and as part of the intertwining web of life.  

Because many veterinary schools involve their students in clinical work 
with wildlife presented for care and because many wildlife rehabilitation centers 
offer externship opportunities, there does not appear to be a shortage of veteri-
narians with the skills necessary to work in wildlife rehabilitation. 

 
Environmental, Wildlife, and Ecological Toxicology 

 
 Environmental toxicology is often conceptualized as the study of the effects 
of contaminants from the outdoor environment or the food system on human 
health. However, humans routinely isolate themselves from some toxic expo-
sures, washing their bodies, filtering their air, purifying their water, and eating a 
diverse diet. Free-ranging animals are not similarly protected. Because of their 
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training and experience in comparative medicine, as well as the routine back-
and-forth extrapolation between animal and human toxicologic processes, veter-
inarians are well suited to careers in environmental, wildlife, and ecological tox-
icology (Beasley, 1993, 2009). 
 Toxicology encompasses the study of all adverse, chemically-mediated ef-
fects of all elements and compounds on all life forms. Ecology encompasses the 
study of myriad complex interactions, not only among species, but also with the 
non-living components of the environment. Thus, ecotoxicology necessarily 
encompasses the chemically-mediated adverse effects of all chemicals on all the 
non-human, non-domesticated life forms, and on all of their interactions with 
one another, as well as with the non-living environment. Because of the number 
of species and interactions involved, ecotoxicologists have to make recommen-
dations based on incomplete knowledge. Variables include the suite of chemi-
cals involved, their concentrations in different locations, the climate and time of 
year, and the biotic communities at risk. The major way that preventive medi-
cine in environmental, wildlife, and ecological toxicology is achieved is through 
regulation coupled with informed and responsible stewardship choices by manu-
facturers and users of chemicals. 
 Understanding the complex effects of contaminants on cells, tissues, organs, 
body systems, organisms, and interactions among organisms, not only in the 
traditional ecological context, but also in the context of the ecology of infectious 
disease requires veterinarians to collaborate with other experts. Veterinarians 
function in wildlife and ecological toxicology through roles in diagnostic medi-
cine; research in mechanistic and applied toxicology, pathology, and epidemiol-
ogy; and regulatory medicine.  
 There are many ways in which environmental, wildlife and ecological toxi-
cologists focus their careers. They may specialize in a toxicant group, such as 
heavy metals, hazardous wastes, pesticides, endocrine disruptors, or polyaro-
matic hydrocarbons, for example. They may focus on monitoring for exposure 
and impacts in regard to damage to a given body system or organ (e.g. nervous 
system, gonads, reproductive tract, kidneys, or respiratory systems). They may 
address immunotoxicity and the incidence/severity of diseases from viruses, 
bacteria, fungi, or parasites. Alternatively, they may focus on the indirect effects 
of contaminants (via impacts on plants, the microbial environment, or “micro-
predators” that normally consume pathogens or vector species). 
 Few toxicologists, other than veterinarians, are taught about infectious dis-
eases, body systems pathology, and clinical pathology in a differential diagnosis 
context. When veterinarians work with others to examine free-ranging animals 
comprehensively, combining contaminant monitoring in environmental media 
with assays of residues in tissues, measures of body condition, gross and histo-
logic lesions, parasites and microbial pathogens, they find unique associations 
among contaminant exposures and other health threats (Rohr et al., 2008). 
 One problem with such a comprehensive approach to research is the high 
costs of logistical deployment of teams of collaborators with sophisticated in-
strumentation. Another challenge is that the multiple permutations that occur in 
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the “real world” cannot all be replicated efficiently in the lab. The concentration 
at which chemicals are toxic not only to mammals, birds, fishes, reptiles and 
amphibians, but also to invertebrates and native microbes, is an important con-
sideration in evaluating risks related to chemicals released from human activities 
into natural areas (corridors, streams, reserves, etc.). Wildlife must not only 
compete with one another to find food, nesting sites, and mates, but also care for 
their young, avoid predation, and contend with infectious disease entities. Since 
this occurs not only in pristine areas, but also in crowded, physically-degraded, 
habitat remnants, there is a greater need than ever to protect them from addition-
al disabilities related to exposures to chemical contaminants.  

 
Veterinary Membership in Environmental Toxicological Associations 

 
The Society of Environmental Toxicology and Chemistry (SETAC), which 

focuses on wildlife and ecological toxicology, was founded in 1979 to develop 
“principles and practices for protection, enhancement, and management of sus-
tainable environmental quality and ecosystem integrity”(SETAC, 2012). Its 
members address problems related to chemicals through research, analysis, 
regulation, product substitution, and education. SETAC convenes an annual 
meeting for scientists, managers, and other professionals to learn from each an-
other through poster and platform presentations, and publishes the journal Envi-
ronmental Toxicology and Chemistry. SETAC membership has increased from 
230 charter members in 1980 to nearly 5,000 members at present, representing 
all 50 states of the United States, 13 Canadian provinces, and more than 70 
countries worldwide. Another indication of growth is that participants at SETAC 
annual meetings increased from 470 in 1980 to more than 2,500 in 2003. 
SETAC membership includes nearly equal representation from industry, gov-
ernment, and academia. SETAC does not sort its members based on their train-
ing, and thus the percentage of members with veterinary degrees is unavailable. 
Because of the global reach of toxicants and the value of harmonization of envi-
ronmental standards, SETAC has fostered sister organizations, including 
SETAC/Europe, SETAC Asia/Pacific, and SETAC/Latin America. SETAC es-
tablished a Foundation for Environmental Education and a SETAC World 
Council to promote international communication of environmental issues. 
SETAC members and other ecotoxicologists focus on reconciling agriculture, 
forestry, mining, industry, and urban/suburban management with ecological 
stewardship.  

 
THE FUTURE SUPPLY OF VETERINARIANS FOR JOBS  

IN WILDLIFE AND ECOSYSTEM HEALTH 
 

In advising students with interests in careers involving zoos, wildlife, con-
servation, ecosystems, and environments (including human-dominated ones), 
and in deciding how to allocate limited slots in DVM classes, a number of ques-
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tions arise. Is the job market to accommodate the interests of such students mea-
ger, or instead, is it elastic, and able to capitalize on additional inputs of veteri-
nary knowledge and skills?  Does society need and will it hire more veterinari-
ans focused on wildlife health, conservation medicine, ecosystem health, and 
environmental health? Finally, if there are substantial numbers of jobs that 
would pay acceptable salaries for veterinary medical expertise, how can veteri-
nary students and veterinarians most readily become aware of and prepare for 
them?  

Many North American veterinary students currently enter into DVM pro-
grams intent on careers that address the needs of wildlife and conservation med-
icine. About a third of students currently accepted into the DVM program at the 
University of Illinois College of Veterinary Medicine expressed an interest in 
wildlife or zoo medicine, a reflection of their identity as part of the “Animal 
Planet generation” (Jonathan Foreman, University of Illinois, personal commu-
nication, 2009).  

While about 30% of the students in the DVM program initially volunteer to 
work in the College’s Wildlife Medical Clinic, at present only about two or three 
accept zoo- or wildlife-related positions immediately after graduation. This ap-
parent disjunction may result because the novelty of working with wildlife re-
cedes with time, the students are discouraged by faculty members who suggest 
that job opportunities involving wildlife are exceedingly few, and there are few 
advertisements for wildlife and ecosystem health specialists. Graduates might be 
seeking job positions that do not exist—i.e., ones that explicitly call for veteri-
nary expertise—instead of identifying jobs they can fill regardless of the title.  

 
Defining Positions in Wildlife and Ecosystem Health 

 
Most veterinary students were not aware of the field of wildlife and ecosys-

tem health 30 years ago, but student interest has grown dramatically in recent 
years and some students have created their own programs of study. Few wildlife 
and ecosystem health jobs are clearly labeled to target veterinarians, there is no 
job “guarantee” after training, and few are available in academia (Patricia Con-
rad, University of California at Davis, personal communication, 2008).  

Individuals who get training in this field may need to be mobile and persis-
tent. Veterinary graduates who maintain an interest in wildlife and ecosystem 
health take a number of pathways into the field. Some, for example, take an in-
ternship (often in small animal medicine and surgery) and then a residency in 
zoo medicine to qualify for employment in a zoo. Others decide to focus on the 
accelerating structural, biotic, and functional changes in environments for the 
sake of free-ranging wild animals as well as their fellow human beings.  

Of course, there are opportunities to involve veterinarians who usually work 
on domestic animal patients as specialists in pathology, small animal, equine, 
and food-animal medicine and surgery through collaborative projects that ad-
dress needs in wildlife health. Such collaborations address a wide array of dis-
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ease phenomena, trauma to endangered species, and control of overpopulation of 
wildlife in crowded habitats. For example, wildlife veterinarians and veterinary 
surgeons collaborated to develop techniques for minimally-invasive vasectomies 
of bull elephants in areas of southern Africa where elephant populations have 
the capacity to devastate plant communities, with secondary effects on a host of 
other species. 

Success in the pursuit of wildlife medicine in academia can come about 
through involvement in public health and/or ecosystem health. For some indi-
viduals, preparation for such careers may include completing a Masters in Pre-
ventive Veterinary Medicine degree focused on wildlife. For others, it may in-
clude finishing a PhD that involves aspects of public health in an ecological 
context, such as focusing on vector reservoirs. Some DVM/PhD students who 
began their graduate work with a specific interest in wildlife health eventually 
become associated with public health organizations, such as state departments of 
public health or the federal Centers for Disease Control and Prevention. A new 
and important area of specialization for which specially trained veterinarians are 
well-equipped is disease ecology. For those who want to discover new 
knowledge needed in many aspects of wildlife and ecosystem health or, in the 
even more integrative discipline of One Health, a PhD and postdoctoral training 
can be invaluable.  

Many wildlife veterinarians work in integrated programs of preventive med-
icine and research that simultaneously protect the health of wildlife, domestic 
animal, and human populations, in what might be called a “cross-sectorial” ap-
proach (Osofsky et al., 2008). The intensifying wildlife-livestock-human inter-
face is increasingly motivating actions that have the potential to simultaneously 
protect public health and also biodiversity and agricultural biosecurity. Osofsky 
and his colleagues suggest that wildlife health and ecological sustainability de-
pend on societal “buy-in” that is most reliably achieved when humans derive 
multiple health and economic benefits in the process. Ensuring such benefits and 
effectively communicating them has therefore become a core competency for 
some wildlife and ecosystem health specialists. An example of this kind of 
cross-sectorial approach to infectious disease is described in Box 7-4. 

Protecting the health of populations of free-ranging wild animals is a differ-
ent (and arguably greater) challenge than protecting the health of groups of do-
mesticated or laboratory animals. With all species of non-human animals, re-
sponsibilities for health are shared—commonly involving veterinarians in 
leadership roles—with ample dependence on others. With domesticated animals, 
the others who influence health are generally owners of the animals who provide 
the economic resources for their care. In contrast, free-ranging wildlife are not 
owned by individuals or small groups of people; in accordance with state and 
federal laws, they are a public trust resource held by the government for the 
benefit of all citizens (Organ et al., 2010; Prukop and Regan, 2005). Laws and 
regulations that triggered this now long-standing but still evolving legal tradition 
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BOX 7-4
Cross-Sectorial Approach to Emerging Infectious Diseases 

 
In 2009, the U.S. Agency for International Development (USAID) devel-

oped an unprecedented set of initiatives under its Emerging Pandemic 
Threats (EPT) program to help the world preempt future pandemics at their 
source. The focus is to prevent the emergence of, prepare for, avoid, and 
better mitigate infectious diseases that move between wildlife and people, 
such as H1N1 pandemic influenza, avian influenza, SARS, and Ebola. The 
EPT program consists of 5 projects: PREDICT, RESPOND, IDENTIFY, 
PREVENT, and DELIVER. USAID funded two large 5-year grants under its 
PREDICT and RESPOND initiatives. The first group, PREDICT, received 
more than $60 million over five years to develop a global emerging infectious 
disease early warning system. Led by the University of California at Davis 
School of Veterinary Medicine, its coalition includes the Wildlife Conservation 
Society, the Wildlife Trust, the Smithsonian Institution, the World Organiza-
tion for Animal Health, the Food and Agricultural Organization of the United 
Nations, and the Global Viral Forecasting, Inc. The second group received a 
5-year grant exceeding $150 million for the RESPOND project to develop 
outbreak investigation and response training technologies. Its partners in-
clude the Tufts University's Cummings School of Veterinary Medicine, Uni-
versity of Minnesota College of Veterinary Medicine, Development Alterna-
tives, Inc., Training and Resources Group, and Ecology and Environment 
Inc.  

SOURCE: USAID, 2009, 2010.

 
 
came about after over-exploitation of wildlife, often for commercial purposes. 
Today, state wildlife agencies have authority for wildlife and wildlife manage-
ment on most lands, not just in state parks and reserves. NPS has authority for 
wildlife in national parks, and FWS has general authority for migratory bird 
management. International laws dealing with wildlife stewardship responsibili-
ties include the Migratory Bird Treaty, which was signed in 1916, and the Con-
vention on International Trade in Endangered Species of Wild Fauna and Flora, 
which was signed by 80 nations in 1973, and which now has 175 signatories 
(Prukop and Regan, 2005). The application and refinement of those laws are key 
to the successful restoration and maintenance of healthy wildlife populations.  

The economic resources available to influence the health of wildlife on pub-
lic and private lands depend in large measure on programs of state and federal 
agencies, but the health of wildlife is also influenced by the choices and related 
investments of private land-owners. Overall, determining where monies will 
come from for wildlife health endeavors is dependent on understanding govern-
mental authorities, the related funding streams, and the attitudes, incentives, and 
disincentives that influence private land holders. Funding, of course, is also de-
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pendent upon political constituencies and thus on the knowledge and interests of 
influential members of the public and their elected officials.  

Wildlife are viewed very differently by different stakeholders, such as 
groups of individuals whose livelihoods or forms of recreation depend on har-
vest of the animals (fishing, hunting), and people who view the animals them-
selves in different ways—such as parts of natural beauty and essential to human 
well-being, or alternatively as pests, competitors, threats, or of such limited im-
portance that their suffering and demise should be dismissed. Moreover, the 
same individual may regard different species, or even different individuals with-
in a species, in a variety of ways, depending on where, how often, and how 
many of the animals are encountered. The wildlife and ecological veterinarian, 
therefore, is often a member of a team or agency that will encounter pressures to 
help sustain and enhance numbers of some species and to limit the numbers of 
other species. 

As a “transdisciplinary” professional, today’s wildlife and ecological health 
veterinarians must collaborate with others, such as other health professionals 
(other veterinarians, epidemiologists, physicians, public health specialists, tech-
nicians and technologists), as well as wildlife managers, wildlife biologists, con-
servation biologists, ecologists, engineers, business leaders, private citizens, and 
policy makers. Depending on the situation, any of these stakeholders may exert 
crucial influence that determines whether the health management of wildlife and 
ecosystems will be effective. Accordingly, good interpersonal dynamics and 
diplomacy are often key components for success in wildlife and ecosystem 
health. 

 

Educational and Training Needs 
 

In a study of 87 wildlife veterinarians, 16 job seekers, 22 students, and 7 
employers exploring the relevance of veterinary training to work experiences, 
only 39% of respondents reported that the training they received prepared them 
for their jobs (Mazet et al., 2006). Most felt that their veterinary education 
would have benefited from courses in wildlife health, zoo medicine, wildlife 
handling, and ecosystem health. “Mentorship with an experienced wildlife veter-
inarian, training in leadership and communication, courses and externships in 
wildlife health, and additional formal training beyond the veterinary degree” was 
considered important in preparation for success (Mazet et al., 2006). 

Despite the involvement of faculty members of several colleges of veteri-
nary medicine in wildlife and ecosystem health, the vast majority of time and 
effort of the veterinary schools is devoted to preparing small animal practition-
ers, which increasingly obstructs preparation to meet the new opportunities and 
challenges of other aspects of veterinary medicine. Veterinarians who will serve 
in wildlife and ecosystem health roles will not need so much insight into com-
mon ailments of companion animals as in methods to prevent an outbreak of 
avian influenza from spreading between wildlife and domestic poultry or swine 
populations, or in how to re-establish diverse genetics in endangered native ver-
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tebrates, or in how to re-introduce threatened species into previously occupied 
and rehabilitated habitat. Unless curricula, course offerings, and licensing exam-
inations emphasize some of the key concepts related to wildlife and ecosystem 
health, the education of wildlife and ecosystem health veterinarians may remain 
a mystery to most veterinary students and most members of veterinary faculties. 
In addition to the need for inclusion of some core aspects of wildlife and ecosys-
tem health into veterinary curricula, there is a need to establish more graduate 
training opportunities in endangered species conservation, One Health epidemi-
ology and preventive medicine, shared infectious diseases, wildlife pathology, 
and wildlife, ecological, and environmental toxicology in veterinary academia. 
Box 7-5 outlines examples of essential concepts that would be encompassed in 
core and elective content in wildlife and ecosystem health education. 

Recognizing the importance of the concept of One Health, even veterinary 
students interested solely in domestic animals could benefit from better training 
in population health, epidemiology, and ecosystem health, including: 1) how 
patterns of disease occurrence and transmission are a function of population 
sizes, contact rates, local biodiversity and vector involvement; 2) how failings at 
the wildlife-domestic animal interface enable spillover of infectious agents from 
domestic animals to wildlife, and spillback from wildlife to domestic animals; 3) 
how accumulation of toxicants in household, farm, and regional environments 
puts domestic animal, human, and wildlife populations at risk of acute and 
chronic illnesses; and, 4) how new technologies and coordinated efforts for sur-
veillance, assessment, control, and prevention of diseases can simultaneously 
protect domestic animal, human, and wildlife populations. 
 
 

BOX 7-5
Knowledge and Career Competencies in Wildlife and Ecosystem Health 

 
 Conservation of indigenous wildlife populations with attention to genetic 

diversity and fitness in both disease resistance and reproduction. 
 Infectious disease ecology, surveillance, control, and preventive 

measures at the wildlife-domestic animal and wildlife-human interface.  
 The design, implementation, study, and refinement of rehabilitated 

aquatic and terrestrial ecosystems characterized by reduced threats of toxi-
cologic and infectious diseases and invasive species, as well as improve-
ments in biodiversity. 

 Siting and management of food-animal production medicine in ways 
that enable recovery of biodiversity in nearby agricultural landscapes, natural 
areas, streams, corridors, and buffer zones.  

 The diagnosis and prevention of the adverse impacts of chemical pollu-
tants through knowledge and skills in clinical and diagnostic veterinary toxi-
cology, regulatory toxicology, environmental toxicology, and wildlife/eco-
logical toxicology. 
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For One Health to be more readily understood and capitalized on as a way 
to reconcile ecological stewardship responsibilities with economically-viable 
food-animal production and improved public health, there is a need to have 
more interaction among veterinary students and medical students and among 
veterinary and human health faculties. Accordingly, teaching students in over-
lapping sections in histology, physiology, epidemiology, infectious diseases, 
basics of pharmacology and toxicology, and preventive medicine seems to be 
both timely and logical. Also, fusion of meetings of toxicology and wildlife 
health groups with meetings of mainstream human and veterinary medical spe-
cialists, cancer epidemiologists, endocrinologists, and other experts would also 
be helpful in creating a greater understanding of the shared risks and the under-
lying sources of health impairment that arise in the global and local environ-
ment.  

 
Support for Training for Veterinary Careers in Wildlife and  
Ecosystem Health  
 
A number of short courses, such as Envirovet, Aquavet, Aquamed, and Marvet 
(described in detail in Appendix F) have helped veterinary students develop the 
skills to deal with multiple, often interacting, stressors that undermine the health 
and sustainability of different types of wildlife populations and communities. 
Such courses provide knowledge, skills, and mentors needed for specialization 
in wildlife and ecosystem health. 

Convening students and faculty from a host of locations in the United States 
and abroad, these intensive short courses are sufficiently flexible to adapt their 
teaching to fill important voids in training not met through openings in degree, 
internship, and residency programs in universities. Well over a thousand veteri-
nary students and veterinarians have been trained in these programs. Future sup-
port for these courses and for new offerings in aquatic ecotoxicology and terres-
trial wildlife and ecosystem health could catalyze greater application of 
veterinary expertise in wildlife and ecosystem health to address emerging needs. 

Veterinary schools have the potential to be leaders in the evolving discipline 
of One Health if faculty positions, graduate programs, and research projects on 
wildlife and ecosystem health receive greater emphasis. Many of the faculty 
members of veterinary schools whose research programs are funded by NIH 
play important roles in core and elective courses needed by veterinarians, and 
those funds support basic research, laboratory animal medicine, pathology, in-
fectious diseases, toxicology, epidemiology, and other fields that advance One 
Health. However, given that the risks of infectious and toxicologic diseases are 
shared by humans and animals, it is consistent with the NIH mission to support 
the study of diseases that affect humans and other species, as well as the mecha-
nisms of disease prevention at an ecosystem level. There may an appropriate 
role for the National Science Foundation (NSF) to support some elements of 
research and education in wildlife and ecosystem health at veterinary colleges 
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and schools to address endangered species and disease emergence at the ecosys-
tem level. In addition to funding for research by graduate and postdoctoral stu-
dents, support for professional degree DVM participation in summer projects 
and hourly jobs in wildlife and ecosystem health is also needed.  

The interests of numerous state and federal agencies (such as state depart-
ments of natural resources or environmental protection, DOI, U.S. Department 
of Agriculture, Department of Health and Human Services, and the U.S. Envi-
ronmental Protection Agency) overlap with the educational needs of veterinary 
students interested in this field. There is an opportunity for these agencies to 
increase their collaboration with universities to expand and guide capacity build-
ing, internship, and research programs in wildlife and ecosystem health.  

Foundations and non-governmental organizations that value wildlife as 
components of the world’s natural heritage for ecotourism, or for fishing and 
hunting, could also play a role in fostering research and education in the United 
States as well as international partnerships in training and stewardship. Addi-
tional user fees on hunting and fishing, for example, could support the training 
of wildlife and ecological specialists in veterinary medicine and related research 
programs.  

The chaos of interdependent global societies of the early 21st century, with 
soaring human populations, climate change, exotic species invasions, overhar-
vest of wildlife, infectious disease outbreaks, and chemical contamination, has 
created opportunities for veterinary medicine to be more relevant than at any 
other time in history. Protecting wildlife and ecosystem health through orga-
nized surveillance and stewardship is essential because of the intrinsic value of 
wildlife and biodiversity. Such protection is also essential to maintain native 
species in their traditional roles as food, as species that regulate ecological 
productivity, as sentinels of environmental health threats, and as objects that 
enable us to understand the underpinnings of life. 
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Global Food Security 

 
INTRODUCTION 

 
The world population is projected to grow to approximately 9.2 billion by 

2050, an increase of over 30% compared to the present (UNFPA, 2010). As a 
result, food security has become one of the greatest challenges facing this gener-
ation (Sheridan, 2010) with the most acute challenges lying in sub-Saharan Afri-
ca (SSA) and South Asia. In 2009, nearly one billion people lived with hunger 
(Nature, 2010) and a further 925 million were malnourished (FAO, 2011). Apart 
from the compelling moral obligation to address widespread malnutrition and 
hunger at home and abroad, food insecurity is an international concern because 
it undermines social and economic development, causes environmental destruc-
tion, promotes the spread of disease, and ultimately, threatens global peace. Jo-
sette Sheeran, Executive Director of the World Food Programme, has comment-
ed that “Without food, people revolt, migrate or die” (NATO PA, 2009).  

Food security is a remarkably complex issue that confronts the veterinary 
profession together with many other scientific, social, economic, and political 
disciplines. Many of the issues were addressed by the World Health Organiza-
tion in 2002 under the flag of “health for all,” by the American Veterinary Med-
ical Association’s (AVMA) One Health Initiative (AVMA, 2008), and recently 
by the Food and Agriculture Organization (FAO)’s detailed analysis, World 
Livestock 2011 (FAO, 2011). The goal of those reports is to find solutions to 
food security by linking animal and human health together with environmental 
health, food production, and the preservation of biodiversity. However, because 
of the complex relationships between animals, humans, and the environment, the 
dimensions of these initiatives are inevitably much broader and include global 
population growth, urbanization, poverty, farming efficiency, water conserva-
tion, transportation and global trade, and resilience of the food supply. Thus, the 
veterinary medical profession is confronted with challenges that are far more 
complicated than anything it has ever had to face and must learn to work with 
specialists from many other fields to find comprehensive, One Health solutions 
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to one of the most difficult issues of the 21st century. As discussed below, the 
professional training of veterinarians of the future will need to include an under-
standing of the ways in which the lives of people and animals are rapidly chang-
ing in the broader world, particularly in developing nations, where the changes 
are driving a need for veterinary expertise.  

 

URBANIZATION IN THE DEVELOPING WORLD 
 

The urban industrial economies of the developing world are growing at a 
scale and intensity that is unprecedented in human history. In the next 40 years 
almost all of the world’s population growth will occur in urban centers of devel-
oping countries that are growing at a rate of nearly 1.3 million people per week 
(United Nations, 2009). In everyday terms, this growth rate is equivalent to add-
ing the population of a city the size of Dallas, Texas, the eighth largest U.S. city, 
every week for the next 40 years. For the first time in history, more people now 
live in cities than in the countryside and the United Nations (U.N.) projects that 
by 2050, over 70% of the world’s population will be urban. Asia is presently the 
epicenter of the urbanization surge, but the greatest surge is expected to be in 
SSA, which is projected to add 395 million people to its cities in the next 20 
years (Cities Alliance, 2006). As a result, the urban centers of low and middle 
income countries represent a new global frontier of human activity and are cen-
tral to the demographic, economic, and environmental challenges of the 21st 

century (Martine et al., 2008). 
Urbanization in the developing world increases and concentrates demand 

for both water and food, and requires restructuring of food production methods, 
supply chains, and markets to sustain demand. While people living in rural areas 
generally depend on their own food production for at least 60% of their needs 
and barter for the rest, those living in cities depend on the market for 90-100% 
of their food (Macalla, 2001). As cities can be vulnerable to disruptions in the 
food supply, finding ways in which these dangers can be mitigated has become 
increasingly important. They include managing the impact of large, intensive 
livestock production facilities, maintaining livestock and poultry health and food 
safety, controlling infectious diseases, and developing a multi-functional veteri-
nary profession. Food supply is linked to water supply because agriculture is a 
large user of water and changes in the availability of water can have a profound 
impact on food security. World water resources are finite and are threatened as a 
result of climate change and drought in most of the world’s semi-arid regions. 
Political conflict over shortages is a potential concern. Pollution is an additional 
problem as rivers of the developing world are affected by farm run-off, industri-
al discharges, and poor to non-existent urban waste-management practices. Peri-
urban (in close approximation to urban centers) livestock production in South-
east Asia exemplifies the problem. Much of the growth in China’s food produc-
tion in the past two decades has taken place on peri-urban land. Approximately 
100% of the milk and 90% of eggs consumed in Shanghai are produced within 
the limits of lands administered by the city (Yi-Zhong and Zhangen, 2000). 
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Since there may be little adjacent land to recycle animal waste, it is flushed into 
waterways where it increases contamination and the spread of waterborne infec-
tious diseases (World Bank, 2005).  

Urban sprawl also reduces the amount of farmland available to produce 
food. The rate of growth in urban land cover will outpace the rate of growth in 
the world’s urban population (Angel et al., 2011). Between 2000 and 2030, the 
urban population of developing countries is expected to double, while in the 
same time period, the built-up area of their cities is anticipated grow three-fold. 
The dimensions of farmland loss are illustrated in one study documenting the 
growth of four cities situated in China’s Pearl River Delta. The cities (Shenzen, 
Guangzou, Zhongshan, and Dongguan), each with over one million residents, 
quadrupled their land area in 1989 and 1999, usurping 321 square miles of farm-
land (Seto, 2011). Thus, as cities expand, agricultural productivity, markets, and 
the transportation infrastructure must all increase in a sustainable fashion to 
supply ever more distant markets with food that is wholesome, safe, and afford-
able for millions of urban rich and poor.  

A major question is whether agricultural producers can adapt swiftly 
enough to meet the demands of rapidly urbanizing populations. With urban 
sprawl, areas of land devoted to mineral extraction and commercial forests, use 
of land to produce biofuels, and constrained availability of agricultural land for 
food production, the world is entering into a period of tightening food supplies. 
Food prices are likely to continue to rise, and global power struggles over food 
security have the potential to emerge (Brown, 2011). 

 

URBAN FOOD SECURITY 
 

Most urban people of the developing world will live in slums in the future 
and are the most food insecure of all. According to Davis (2006), residents of 
slums constitute “a staggering 78.2% of urbanites in the least developed coun-
tries” and equal at least one third of the total urban population globally. Urban 
population growth in SSA is proceeding at the annual rate of 3.56% whereas the 
population growth in slums is increasing at the rate of 4.13% (Black and King, 
2009). Clean water, transportation, and public health (including veterinary pub-
lic health) services are generally lacking, and without sewage disposal systems, 
slums contribute extensively to environmental pollution.  

For those who live in slums, food prices and access to food are problems. 
Supermarkets play an increasing role in marketing foods of animal origin in the 
developing world, but they are not located in slums. To address food insecurity, 
slum dwellers may maintain and live in close proximity to domesticated food 
animals. Feral animals are also ubiquitous, so parasitic diseases are spread in 
both food animals and people. Outbreaks of zoonotic diseases such as H5N1 
avian influenza are difficult problems to control in slums, although legislation 
preventing the maintenance of urban food animals is increasing. Despite these 
limitations, urban and peri-urban agriculture presently play important roles in 
provisioning the urban poor in many parts of the world, but whether these sys-
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tems have the capacity to provision slums in cities of 30 million or more is less 
clear (see FAO, 2011). These issues take on particular significance in view of a 
study by the RAND Corporation on how demographic changes will affect future 
political conflict, that concludes that urbanization of world poverty has produced 
the “urbanization of insurgency” (RAND, 1991). The World Bank reached a 
similar conclusion in the 1990s, and warned that urban poverty would become 
“the most significant and politically explosive problem” of the 21st century (see 
Davis, 2006). 

People are drawn to cities in Southeast Asia because of booming manufac-
turing economies, the engine that drives job creation and prosperity. By contrast, 
growing populations in SSA are generally pushed into cities, unable to survive 
in rural areas because land is deteriorating from years of poor farming practices, 
climate change, drought, civil war, and ill-advised government agricultural poli-
cies. Eighty percent of arable land in SSA is described as degraded and the 
poorest on the planet. Rural and urban poverty is pervasive in SSA, the manu-
facturing engine is yet to develop, city slums are growing rapidly, and childhood 
malnutrition exceeds 40% (World Bank, 2011).  

 

The Increasing Demand for Meat 
 

Global economic output is expected to increase by 2-3% annually for the 
next 40 years, meaning that global income will exceed population growth (Gold-
stone, 2010). Much of the income gain will be in the developing world’s urban 
centers, especially in South Asia and South America. The World Bank predicts 
that by 2030, the middle-class population in the developing world will be 1.2 
billion, an increase of 200% from 2005, and larger than the total populations of 
Europe, Japan, and the United States combined (Goldstone, 2010). The growth 
in the middle class is projected to be the world’s major driver of economic ex-
pansion, with direct implications for the efficiency of food production and veter-
inary medicine.  

As people, generally the young, migrate to cities and earn greater spendable 
income, they demand diets with more expensive animal products, driving up 
food prices. Economic expansion in China and Southeast Asia is partially re-
sponsible for the present high grain prices that, among other things, aggravate 
the plight of the poor. Demand for meat and milk poses a problem to food secu-
rity, as a greater percentage of global corn and soybean harvests are being di-
verted to animal feed. According to Foley et al. (2011) 35% of global crop pro-
duction is devoted to animal feed. Climate change, drought, and diversion of 
corn to biofuel production in the United States further add significantly to world 
food price increases (Blythe, 2011). The challenge for soil scientists, crop ge-
neticists, agricultural economists, and veterinary scientists worldwide therefore 
is to develop a common agenda of expanding food supplies rapidly and sustain-
ably to satisfy growing needs while evading price increases. A number of stud-
ies suggest that the world can produce sufficient food to meet the global popula-
tion needs in 2050, but the affordability of food remains an open question.  
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Land and water are finite resources, and as the demand for foods of animal 
origin seem likely to increase, the efficiency of food production, the resilience of 
the food chain, and the role of the veterinary profession appear increasingly im-
portant. Increasing demand in China, Southeast Asia, and Latin America is caus-
ing a “livestock revolution” (Delgado, 2003) and a shift to large, intensive, live-
stock operations that make use of fewer people per unit of product than 
traditional systems of agriculture. Intensive operations are frequently associated 
with multinational agribusiness conglomerates and supermarket chains selling 
processed, frozen, packaged, and branded meat, milk, ice cream etc. (see Cos-
tales et al., 2005). Rules and standards for food quality and safety have fol-
lowed, favoring the growth of supermarkets that are expanding at rates of up to 
25% per year in Southeast Asia. Because these operations are efficient and gen-
erally produce food at lower prices, they are beneficial, but, as noted earlier, 
generally not accessible to those who live in slums. They also marginalize small 
producers who are unable to compete in the supply and sales to supermarkets, 
but farm hillside and other difficult lands that are essential to food security in the 
world. If the efficiency and productivity of smallholders could be increased, 
they could be integrated into food supply chains. 

Increases in affluence and demand for animal protein have already taken 
place in cities of Southeast Asia (Delgado et al., 1999; Delgado, 2003) and in 
the coming decades demand is expected to further increase at least two to three 
fold over consumption in rural households (Pingali, 1997; Delgado, 2003; Stein-
feld, 2005). Milk sales in China demonstrate the effects of urbanization on con-
sumption. Between 1997 and 2002, urban milk consumption in China increased 
by an average of 25% per year facilitated by increased spendable income and the 
availability of refrigeration, supermarkets, western-style restaurant chains, and 
ice cream parlors. By contrast, consumption of dairy products among rural 
communities changed little (Figure 8-1).  
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FIGURE 8-1 Urban and rural fresh dairy product consumption. SOURCE: Fuller and 
Beghin, 2004. 
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Although the consumption of meat and milk in the industrialized world is 
significantly greater on a per capita basis than in the developing world, the 
growing numbers of middle class consumers in the developing world is the force 
that propels overall demand and prices upward. Table 8-1 outlines the projected 
changes in meat and milk consumption in developing and industrialized coun-
tries between 1980 and 2030. The estimates are for a 560% increase in con-
sumption of meat, mainly pork and poultry, and a 430% increase in milk con-
sumption in the developing world, far beyond the growth of populations. 
Accompanying this is the increased demand for feed grains, especially corn and 
soybean, on the world markets. These figures emphasize that global food sup-
plies are directly tied to the health and efficiency of the livestock and poultry 
industries and point to the growing importance and opportunities for the veteri-
nary profession in sustaining food security in the future.  

 

SUSTAINABLE INTENSIFICATION OF  
FOOD ANIMAL PRODUCTION 

 
FAO estimates that available arable land will shrink by approximately 33% 

from 0.23 hectares (approximately 0.5 acre) per person in 2000, to 0.15 hectares 
(approximately 0.33 acre per person) by 2050 (www.fao.org/hunger/en/). It is 
not clear that these figures are adjusted for the loss of arable land from urban 
sprawl, but they nevertheless indicate that global agriculture must greatly in-
crease its efficiency, without damaging the environment, a difficult task as the 
available land per person decreases. 

The importance of production efficiency in relation to environmental sus-
tainability can be illustrated by a comparison of the effects of milk yields per 
cow. Recognizing the importance of animal protein to childhood physical and 
cognitive development, several countries in Southeast Asia have promoted ex-
pansion of their nation’s dairy industry with the goal of providing a glass of milk 
each day to every child in the nation. The challenge for the dairy industry and 
the veterinary profession in these countries is to understand how the goal can be 
fulfilled. Milk yields per cow in China and Thailand, for example, average 27% 
of yields in the United States (2,423 kg/yr vs. 8,861 kg/yr) (China Livestock 
Yearbook, 2007; FAO, 2006; FAO, 2009). China is attempting to meet the in-
creasing demand by increasing the number of cows in the nation’s dairy herd. 
But increasing the number of low-producing animals increases the cost per gal-
lon of milk in terms of animal maintenance requirements, numbers of replace-
ment animals, food and water consumption, land use, methane release, and 
waste production, raising questions about the long-term sustainability of the 
approach. Progress in the U.S. dairy industry over the past 60 years illustrates 
the advantages of increased production efficiency. In 1950, there were 22 mil-
lion milk cows in the United States with an average annual yield of 5,314 lbs 
(664 gallons) per cow. Using the figure of 1.4 cow units per acre (cow + re-
placement heifer), this computes to approximately 3,796 lbs of milk (474 gal-
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lons) per acre. Expressed another way, using the 2003 USDA/ERS figure of 177 
lbs of whole and reduced fat milk consumption per person in the United States, 
one cow in 1950 could meet the needs of 30 people. By 2010, yields per cow 
had increased to 21,500 lbs, equaling 15,357 lbs of milk (1,919 gallons) per acre 
and a four-fold increase compared to 1950. At this level of production, one cow 
can meet the needs of 121 people with less land, less feed, and less manure per 
gallon than in 1950.  

Similarly, although global meat production has tripled in the past three dec-
ades and is projected to double present levels by 2050, increases to date have 
come primarily from increased numbers of animals rather than improved live-
stock yields (Pingali, 1997; Delgado, 2003; Steinfeld, 2005; and Steinfeld et al., 
2008). For example, Burkina Faso and Cameroon, two of the poorest countries 
on earth, increased their cattle populations several hundredfold between 1961 
and 2007, but with no improvement in carcass yields throughout the period 
(FAO, 2009). Maintaining such large numbers of animals with low productivity 
is not only inefficient, it also leads to exploitation of more land, soil stress 
through overgrazing and erosion, and is not sustainable. 

A more efficient and environmentally-sustainable approach to increasing 
food production is to redirect output towards fewer, higher-yielding animals 
(Burney et al., 2010; Capper et al., 2010). In countries where available land is in 
short supply, there are few alternatives but to intensify animal production. Faced 
with meteoric urban population growth and with 94% of the suitable land al-
ready under cultivation, China and countries of South Asia have shifted towards 
large, intensive systems of swine, poultry, and dairy production, accounting for 
roughly 80% of the total increase of Asian livestock products since 1990 (Del-
gado, 2003). The veterinary profession has an opportunity to help improve the 
efficiency of these operations and also ensure that animal welfare needs are ad-
dressed. Large-scale operations have the added advantage that they generally 
favor the introduction of new technologies and better management practices, 
factors that result in lower food prices, improved feed conversion and yields per 
animal, meaning fewer animals are required to meet demand. 
 
 
TABLE 8-1 Past and Projected Trends of Consumption of Livestock Products 
 Developing World Developed World 

 1980 2030 
Percent 
increase 1980 2030 

Percent 
increase 

Total meat consumption 
(million tonnes) 

47 252 437 86 121 41 

Total milk consumption  
(million tonnes) 

114 452 297 228 284 25 

Adapted from Steinfeld et al., 2006, and FAO, 2006. 
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In spite of their efficiency, large-scale, intensive methods of livestock and 
poultry production are often criticized as environmentally damaging. Concerns 
are growing about the effects of waste and pollution from these plants, as well as 
management practices, infectious disease control, biosecurity, animal welfare, 
and food safety. Public and private veterinary services in Southeast Asia are thus 
under great pressure to adjust their practices to meet the new challenges that 
have resulted from rapid urban growth, booming economies, and swift consoli-
dation of livestock and poultry industries. 

 
The Role of Science 

 
“Since the way to feed the world is not to bring more land under cultivation, 

but to increase yields, science is crucial.” (Economist, 2008). That food riots 
were uncommon during the past four decades is largely attributable to the Green 
Revolution (Borlaug, 2002) which increased world grain production in existing 
cropping areas by some 250%, saving millions of people from hunger and star-
vation in Asia. The Green Revolution has been criticized for its heavy reliance 
on fertilizers, but the increased production spared forests and wildlife habitat, 
illustrating that responsibly-managed, high-yield farming can be one of the most 
effective ways of saving human lives while allowing wild species to survive 
(Green et al., 2005). In India, for example, the Green Revolution’s high-yield 
farming methods are estimated to have prevented 100 million acres of virgin 
land, an area about the size of California, from being converted into farmland. 

The Green Revolution is still important, but its impact has been dampened 
by rising fuel and fertilizer prices and inefficient irrigation practices; with the 
Green Revolution’s decline, an era of cheap food is coming to an end. A new 
and more ecologically-informed, energy-constrained “sustainability revolution” 
is necessary. But that kind of change will require resources and a wholesale rea-
lignment of priorities and funding in agricultural research, including in the Unit-
ed States, where investment has steadily withered for over 40 years (Nature, 
2010). The FAO estimates that global agricultural investments should increase 
by 50% by 2050 if there is to be enough food to feed 9.2 billion people. Of this, 
the FAO suggested that an annual infusion of $13 billion would be needed to 
increase livestock production (FAO, 2009). Thus, if population growth and the 
burgeoning cities of the developing world are to be sustained in rapidly warming 
climates, research and technical development is urgently needed, especially in 
tropical and sub-tropical agriculture. With the exceptions of China and Brazil 
where there have been remarkable increases in productivity, the issue of food 
security has received limited support from world funding agencies. Failure to 
fund this research will almost certainly precipitate worldwide increases in food 
insecurity, hunger, instability, and extremism. 

Embrapa (the Brazilian Agricultural Research Corporation), is the world’s 
leading tropical agricultural research organization today and the creator of a new  
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“green revolution” in the Cerrado, Brazil’s vast savanna lands lying south of the 
Amazon rain forest. Through a combination of soil improvement, integration of 
crop and livestock farming, no-till agriculture, and genetic improvement of for-
age grasses, soybean and livestock, Embrapa has, in the span of 30 years, trans-
formed Brazil from a net food importer to one of the world’s bread-baskets, the 
largest exporter of beef and poultry, and the second largest exporter of soybean 
in the world (Economist, 2010). This model could be adapted to the savanna 
lands of Africa and Asia.  

 
THE IMPACT OF INFECTIOUS DISEASE ON FOOD SECURITY 

 
Food supplies must be capable of withstanding shocks from weather, eco-

nomic crises, crop pests, and livestock diseases. Food systems in developed 
countries are generally resilient while those in developing countries are not 
(FAO, 2011; p. 4 and pp. 88-91). As the numbers of livestock and poultry pro-
duced in the developing world has increased, world trade in foods of animal 
origin has also expanded significantly, increasing the opportunity for infectious 
agents to gain a foothold in food systems. As a result, new and re-emerging in-
fectious diseases have appeared almost on an annual basis for the past two dec-
ades. Seventy percent are zoonotic and most have come from reservoirs of infec-
tion in wildlife. The spread of H5N1 avian influenza, West Nile virus, Severe 
Acute Respiratory Syndrome (SARS), and Monkey pox provide examples. Col-
lectively, the epidemics they incited drew attention to the lack of coordination 
between human and veterinary public health services. It was this omission that 
gave rise to the One Health Initiative now championed by AVMA.  

In addition, climate change is altering the range of pathogens, especially 
when they or their vectors depend upon warm temperatures and high humidity. 
Bluetongue virus is an example; the virus affects ruminants, especially sheep. In 
the past ten years bluetongue has spread from its traditional range in North Afri-
ca to most of Europe causing massive losses in sheep and disrupting trade 
(www.fao.org/docs/eims/upload/213041/EW_europe_sept06.pdf). 

Extensive systems of livestock farming in many parts of the world have in-
truded increasingly into wildlife habitat, crowding and stressing wildlife and 
changing the dynamics of disease transmission. As a result, infectious diseases 
of wildlife, many of which were previously unknown, have been transmitted to 
livestock and people. Nipah virus, for example, spread in Malaysia from a reser-
voir of infection in fruit bats to swine and then to people where it was associated 
with high fatality rates. As a result, the swine industry suffered high losses and 
has been severely restricted in that country. There is every prospect that this 
pattern of disease emergence will continue and it is the task of the veterinary 
profession worldwide to work with the medical profession, environmental scien-
tists, wildlife biologists, and others to provide surveillance of wildlife health and 
monitor the emergence of new infections that may threaten human health and 
the resilience of the food supply.  
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In Southeast Asia and China, intensive systems of livestock and poultry 
production are growing rapidly, introducing new opportunities and new niches 
for infectious disease proliferation and spread, as well as new threats to food 
safety. These hazards present the veterinary profession in those regions of the 
world with new challenges and responsibilities. Understanding how to prepare 
and maintain biosecurity protocols that are essential to controlling infectious 
disease outbreaks in these operations will be critical, as will be the development 
of managerial skills geared towards production medicine, efficiencies of scale, 
nutrition, reproduction, disease surveillance and control, food safety, risk man-
agement, water conservation, waste management, and responsible environmental 
stewardship. Mastering these skills is every bit as important as monitoring wild-
life for the emergence of new infectious diseases. The veterinary profession in 
the developed world can and should play an important role in advancing these 
goals. 
 

THE IMPORTANCE OF A GLOBAL  
VETERINARY INFRASTRUCTURE 

 
Foot and mouth disease (FMD), exotic Newcastle disease, African Swine 

Fever, and Classical Swine Fever infect only animals, but those diseases affect 
human lives when they reduce animal productivity and compromise the resili-
ence of the food supply system. These diseases are endemic in many parts of the 
developing world where, for centuries, they have not only damaged animal 
health and productivity but caused incalculable hunger and suffering among 
poor rural communities. Research on methods for rapid diagnosis and control for 
these diseases receives little funding in the developed world, particularly in the 
United States, but if the growing problems of food insecurity and threats of ex-
tremism and conflict in the developing world are to be addressed, this situation 
must change. Eradication of rinderpest, the most dreaded of all livestock diseas-
es, highlights the importance of veterinary medicine to food security, and the 
need for the necessary financial support and leadership (Box 8-1). 

The veterinary profession has an opportunity to use the experiences gained 
in the rinderpest eradication program to highlight the potential to address other 
prevalent, damaging, and destabilizing diseases of livestock and poultry. FMD 
stands out because it is notorious for spreading widely, devastating lives, reduc-
ing productivity, restricting animal movements, and compromising the resilience 
of food security throughout the world. To control this and other livestock and 
poultry diseases, national and international agencies should provide more appro-
priate levels of research support, and the veterinary profession should justify the 
investment by conducting high-quality studies that can be expected to lead to 
disease control. Rapid, sensitive field assays for early diagnosis of infectious 
diseases, vaccines that confer resistance to all susceptible species against differ-
ent strains of an infectious agent, and heat-stable vaccines that are easy to deliv-
er and marked to distinguish between an agent’s vaccinal and field strains would 
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BOX 8-1
Rinderpest Eradication: A Success Story 

 
Throughout history one of the most feared and devastating animal dis-

eases was rinderpest (cattle plague), a highly fatal infectious disease that 
affects a broad spectrum of domestic and wild ruminants. The disease was 
once spread ubiquitously across the planet and, for centuries, its epidemics 
deprived people of meat, milk, and a means of tilling the land, leading to 
hunger and starvation, while decimating wildlife populations (Roeder, 2005). 
Accidental introduction of rinderpest into Sub-Saharan Africa at the end of 
the 19th Century caused massive loss of livestock and death through starva-
tion of one third of the population of Ethiopia and nearly two thirds of the 
Masai tribe in Tanzania. 

Now, owing to the efforts of veterinarians working with the World Organi-
sation for Animal Health (OIE), FAO, and the Global Rinderpest Eradication 
Program, the world has been declared free of rinderpest, thirty years after 
the eradication of small pox. Rinderpest thus becomes the second viral 
pathogen to be successfully removed from the face of the earth as the result 
of human intervention (FAO, 2010). In many ways, this is veterinary medi-
cine’s greatest single contribution to humankind, saving countless lives while 
ensuring the security and safety of global food supplies. The accomplish-
ment stands as testimony to the profession’s stewardship of domestic ani-
mals, wildlife, and human food security.

 
 
be transformative developments. In addition, research is needed to improve ani-
mal production through better management, better nutrition, genetics, and im-
proved reproductive efficiencies.  

In 2010, FAO, OIE (The World Organization for Animal Health), and the 
World Health Organization (WHO) acknowledged the importance of building a 
global veterinary infrastructure by announcing a 5-year, international One 
Health initiative that aims to “strengthen the capacity of public veterinary ser-
vices in preparation, prevention and response to animal disease occurrence" 
(FAO, 2010). Global programs that advance these goals are a matter of enlight-
ened self-interest for the industrialized world, including the United States, to 
defend the public against zoonotic infections; to safeguard the economic security 
of U.S. livestock and poultry industries; to protect the indigenous wildlife of 
North America; and, ensure the security and quality of the nation’s food sup-
plies. In the past decade, just two cases of bovine spongiform encephalopathy 
cost the U.S. economy an estimated $11 billion (Doering, 2008); foot and mouth 
disease (FMD) cost the U.K. Government an estimated $30 billion; and, in eight 
months, SARS cost the economies of China, Hong Kong, Taiwan, Singapore, 
and Canada $200 billion (NRC, 2009). The U.S. Congressional Budget Office 
has estimated that a highly-pathogenic H5N1 avian influenza epidemic in the 
United States would cost the American economy $675 billion (CBO, 2006; Po-
land, 2006).  
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Veterinary participation is also needed in policy development, educational 
efforts, technical innovation, and the delivery of services in the field. Veterinari-
ans from the developed world, especially the United States, need to demonstrate 
their capacity to support sustainable and economically-viable food-animal pro-
duction systems. And they must assume leadership in helping to build effective 
veterinary public health capacity in the developing world. Understanding local 
cultures, overcoming illiteracy, and access to information all are needed. Veteri-
nary services should be linked with the value of animals in an area and the ca-
pacity of farmers to pay for these services. Veterinary paraprofessionals and 
trained workers operating in animal-health care teams have been successful in 
parts of the developing world; they should be directly linked with licensed veter-
inary practitioners and public veterinary diagnostic and control services. These 
linkages have not consistently been in place, but the proliferation of smart 
phones, rapidly expanding cell-phone services, and development of voice recog-
nition technologies now make education and the development of veterinari-
an/paraprofessional animal health networks a realistic possibility. 

Presently, veterinary education in the United States is the envy of the world 
and the single most valuable asset the profession has to offer. The One Health 
Initiative has so far paid particular attention to the importance of emerging and 
re-emerging infectious diseases, especially zoonotic diseases. However, the 
connections of disease to food production argues for an expansion of that agenda 
to include urban food security, the sustainable intensification of livestock pro-
duction, and ecosystem health in the developing world, as these are intertwined. 
Educational initiatives in public health, production medicine, and ecosystem 
health are essential to address these challenges in the United States and beyond 
and require the nation’s veterinary schools and colleges to consider their priori-
ties in global health. Scientific discovery, comparative animal research, and en-
vironmental health are crucial for global food security. New, international 
sources of funding should be found to widely expand veterinary research capaci-
ty in the United States and create partnerships with institutions in developing 
countries.  

Veterinary students in the United States are increasingly interested in ca-
reers in global health, recognizing it as critically important to food security and 
to the future of the profession they have entered. To gain a deeper understanding 
of the complexity of the challenges, these students, together with graduates and 
faculty interested in global health, need to travel abroad and work side by side 
with veterinarians, paraprofessionals, and community animal-health workers in 
developing countries. Training veterinarians in the United States on collabora-
tive, One Health solutions to the complex problems described in this chapter can 
provide an opportunity to build veterinary capacity and advance the profession’s 
role in protecting public and environmental health both in the developed and 
developing worlds. 

The USDA supports these initiatives and provides a roadmap to the pro-
grams it fosters at: www.csrees.usda.gov/nea/international/pdfs/vis_guide.pdf. The 
goal of the partnerships should be to build the capacity of the veterinary profes-
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sion in the developing world where, regrettably, the profession is commonly 
held in poor regard, and animal-health regulations, if they exist, may be feebly 
enforced. 

Building capacity at every level is important for without this, advances in 
science and technology will never reach the ubiquitous small farms where in-
creases in production efficiencies are needed. To expand educational opportuni-
ties in the developing world, on-line programs designed to strengthen education 
in production medicine, public health, epidemiology, immunology, parasitology, 
microbiology, and pathology that are offered in the United States should be pro-
vided with the resources to make them available globally.  

American veterinary medicine should also advance food security through 
research on infectious diseases including parasitic diseases. Thermo-stable vac-
cines and rapid diagnostic tests are needed for new and re-emerging zoonotic 
and epizoonotic diseases and resistance to anthelmintics should be addressed. 
Beyond these areas is the need for research on improving animal productivity in 
the developing world, improving reproductive efficiency, nutrition, manage-
ment, welfare, farm hygiene, and profitability. Solving the problems of nutrient 
management is especially important both in the United States and in the devel-
oping world. New sources of funding are needed to support these initiatives to-
gether with funds to greatly increase recruitment of veterinary students into 
high-quality research training programs.  

In addition, students need to see opportunities for employment in interna-
tional veterinary medicine after graduation. In spite of the singularly important 
services veterinary medicine has to offer, there are presently far too few job op-
portunities in global health. Jobs will not materialize if veterinary academia does 
not prepare students to work in the wide realms of global health. Veterinary aca-
demia and organized veterinary medicine should recognize the need as an im-
portant new dimension of the profession, provide the necessary curricular offer-
ings, and make every effort to secure educational debt forgiveness as well as 
stipends for graduates interested in global health careers.  

Presently, veterinary academia appears reticent about emphasizing One 
Health and global food security as there are few well-paying job opportunities 
advertised for graduates. But, because of the incalculable importance of food 
security and ecosystem health, organized veterinary medicine and the deans of 
veterinary schools should be encouraged to increase the visibility, standing, and 
potential of the profession to find solutions to these issues. Failure to do so will 
ensure that the present dearth of jobs will remain to become a self-fulfilling 
prophecy and the field will be subsumed by those less qualified to address the 
needs.  

Global hunger, malnutrition, ecosystem health, and the spread of infectious 
diseases are increasingly becoming issues of public concern and financial re-
sources are beginning to emerge in support of initiatives in these areas. Exam-
ples include Feed the Future—the U.S. global hunger and food security initia-
tive, the National Center for Foreign Animal and Zoonotic Disease Defense, and 
PREDICT—a global system to detect emerging diseases that can move from 
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wildlife to people. Equally important will be funding, possibly from non-
governmental organizations, to train veterinarians in the developing world in 
production medicine, biosecurity, animal welfare, food safety, and environmen-
tal sustainability.  

As an indication of the concerns in the United States, the Department of 
Homeland Security is constructing the National Bio and Agro-Defense Facility 
to improve protection of the nation’s food supply and agricultural economy. The 
Food and Drug Administration is beginning to implement the Food Safety Mod-
ernization Act that will require veterinary medical research to prevent food con-
tamination and address issues of food safety on the farm. Beyond these pro-
grams are others funded by different agencies addressing the impacts of global 
warming on ecosystem health, wildlife, and the movement of plant, animal, and 
human diseases. 

To take advantage of these sources of funding, veterinary schools will need 
to demonstrate an increased commitment to building the kind of faculty that can 
lead cross-disciplinary studies, as well as finding partners to support graduate 
training and research projects in these fields.  
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Academic Veterinary Medicine 

 
INTRODUCTION 

 
The gateway to the veterinary profession in the United States is through a 

university-based veterinary medical education, typically at one of the 28 schools 
and colleges of veterinary medicine located in 26 states. The schools provide 
qualifying students (prepared in 2- and 4-year pre-veterinary programs) with a 
4-year curriculum culminating in a Doctor of Veterinary Medicine (DVM) or 
the equivalent1 degree (BLS, 2010).  

The academic faculty for the 28 veterinary colleges in the United States is 
an elite group of fewer than 4,000 members with the broad responsibility of pre-
paring the U.S. veterinary workforce. In addition to their central obligation to 
prepare students to be “practice ready” (that is, ready to administer medical 
care) in 4 years, academic veterinary faculty also conduct research and partici-
pate in the post-graduate programs offered by most colleges of veterinary medi-
cine, including the Master of Science (MS), Master of Public Health (MPH), 
Master of Preventive Veterinary Medicine (MPVM), and Doctor of Philosophy 
(PhD) degrees, as well as internships and residency programs. The post-graduate 
programs, which are housed within the veterinary science departments in U.S. 
colleges of agriculture and comparative medicine departments in U.S. medical 
schools, are designed to develop additional expertise within students for future 
positions in academe, industry, regulatory agencies, biomedical research, or spe-
cialty private practice. 

As has been described in the earlier chapters of this report, there is a grow-
ing demand for DVMs with post-graduate training in all of the sectors that em-
ploy veterinarians. And the number of DVM graduates who seek additional 
training in specialty fields also is increasing. According to a 2011 survey of re-
cent DVM graduates, 52% of the students who had accepted a job or position 

                                                 
1Veterinerae Medicini Doctoris (VMD) is the equivalent degree awarded by the Uni-

versity of Pennsylvania.  
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offer indicated that their acceptance of a position was related to advanced train-
ing, up from 43.5% in 2009 (Shepherd and Pikel, 2011).  

The 28 U.S. veterinary schools are having increasing difficulty maintaining 
the high-quality faculty needed to prepare both DVMs and post-graduates. De-
clining state support for faculty positions and tuition support has meant budget-
ary cutbacks that have reduced hiring, caused layoffs, and eliminated whole 
programs (Larkin, 2010). Declining federal funding for research grants in veter-
inary medicine and animal science have undercut the other sources of support 
for faculty member salaries. And increased demand for specialty certification, 
particularly those specialties related to companion-animal care (the largest em-
ployment sector), has controlled the focus of the 4-year degree program and de-
emphasized training for important, but less-prominent, core disciplines related to 
the basic sciences and public health, including the training of individuals who 
would become the next generation of veterinary school faculty. These trends 
limit the ability of veterinary colleges to fulfill their mission and to respond to 
important, new initiatives and needs, such as those related to One Health. More-
over, no one veterinary college can provide sufficient depth on the broad range 
of subject matter that encompasses all of veterinary medicine. For all of these 
reasons, the veterinary colleges face a crisis in manpower and organization, and 
to survive, will need to consider new models of education for the future. 

This chapter examines existing formats for veterinary education and several 
alternative models. It explores supply and anticipated needs for faculty members 
at the colleges of veterinary medicine, the need for graduate academic and spe-
cialty training, and the status of veterinary research. Some of the information for 
this chapter came from the Comparative Database compiled annually by the 
Association of American Veterinary Medical Colleges (AAVMC). Additional 
information came from responses to an exploratory questionnaire developed by 
the committee (and discussed later in the chapter) to collect information about 
current and projected numbers of faculty members, students, post-graduates, 
interns, and residents in colleges of veterinary medicine and departments of vet-
erinary science and comparative medicine. 

 
FUNDING FOR VETERINARY EDUCATION 

 
Most U.S. veterinary colleges (with the exception of the University of 

Pennsylvania, Tuskegee Institute, Tufts, and Western University of Health Sci-
ences) are located at land-grant universities. These colleges were established 
specifically to address livestock and poultry health issues related to production 
agriculture. Funding for the land-grant universities was derived from the sale of 
land given to the states by the federal government in fulfillment of the 1862 
Morrill Act. The 1887 Hatch Act authorized matching funds from the U.S. De-
partment of Agriculture (USDA) to support faculty and research. The programs 
have been highly successful in meeting local needs and providing educational 
opportunities for the citizens of the respective states.  
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There is a great deal of heterogeneity across the academic institutions at 
which schools of veterinary medicine are located, both in terms of size and or-
ganization. As a consequence, relationships to other educational units within the 
institution vary a great deal. For example, some programs in veterinary colleges 
are shared with departments in colleges of agriculture, and some schools of vet-
erinary medicine are housed within larger institutional units. Opportunities for 
advanced training, research, and extension vary widely among colleges of veter-
inary medicine. 

Initially, the veterinary colleges were fully funded for all of the activities 
supporting veterinary education from state and matching federal funds. Begin-
ning in the early 1970s during an economic downturn, federal support for many 
of the colleges was reduced. The reduction of support coincided with a diversifi-
cation in veterinary education that went beyond the original state-federal agree-
ments, adding hospital training for companion-animal practice to the existing 
livestock and poultry programs. Costs increased as additional numbers of faculty 
were needed to cover training for the new species and to obtain funding for 
companion-animal research.  

During subsequent economic downturns, the states continued to reduce 
support for their veterinary colleges, as did USDA. During this time, there was 
federal funding for training in food safety and laboratory animal medicine, pri-
marily to support programs for military personnel. Those programs are no longer 
available directly through the government, and the responsibility to provide 
those training activities has fallen to academic veterinary medicine. More re-
cently, the realization that emerging diseases from wildlife, food animals, food, 
and water originate largely in animals has placed another responsibility on veter-
inary educators for providing the means of identifying, diagnosing, responding 
to, and preventing these diseases.  

The greatly expanded expectations of society for the profession have not 
kept pace with the funding that society has been willing to spend. The current 
deep recession has caused many colleges to lose up to one-half of their state 
appropriations, and federal support continues to decline (Larkin, 2011). This 
erosion poses serious challenges to the ability of veterinary colleges to simulta-
neously address companion-animal health along with agricultural productivity, 
foodborne illnesses, emerging diseases that affect agricultural production and 
human health, and animal welfare. 

If society wants to prevent diseases that affect the health of humans such as 
avian flu, bovine spongiform encephalopathy, E. coli 0157:H7 and Salmonella 
contamination of produce, then support for veterinary education and research is 
essential.  

 

THE EVOLVING VETERINARY CURRICULUM 
 

The curriculum in veterinary colleges is influenced by a number of factors 
including: changing societal needs; the Standards for Accreditation established 
by the American Veterinary Medical Association’s Council on Education, based 
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on recommendations of the Council for Higher Education Accreditation 
(CHEA) and sanctioned by the U.S. Department of Education (Box 9-1); the 
U.S. Department of Agriculture’s National Veterinary Accreditation Program 
for Emerging and Exotic Diseases of Animals; and by the national and state li-
censing boards which administer the licensing examinations (AVMA, 2010c; 
USDA-APHIS, 2010c).  

During the early part of the 20th century, the educational efforts focused on 
service and support of horses for transport and draft power and later, to increase 
the productivity of food animals by reducing disease losses and increasing prof-
itability. Foodborne illnesses were also a major issue due to poor sanitation 
practices in the nation’s slaughterhouses. The veterinary profession, with the 
assistance of academic veterinary medicine, stepped forward to provide training 
for meat and poultry inspection, eliminating many parasites and infectious 
agents that contaminated these food products.  

At the same time as food animal health and safety improved, the nation’s 
rural population migrated to urban areas. At the turn of the 20th century, 80% of 
the population lived in rural areas and produced the nation’s food, and horse 
draft power was the primary form of tilling and harvesting crops from the fields. 
Major changes in agricultural productivity in the United States did not occur 
until after World War II. The transformation that took place included improved 
animal health measures that permitted larger farming units, improved nutrition 
for livestock and poultry that included more grains in addition to pasture feed-
ing, and improved genetics and management of animals which enhanced the 
welfare and well-being of livestock and poultry (Capper et al., 2009). This mi-
gration of people from rural to urban areas provided the opportunity for U.S. 
society to transform its agrarian workforce into the modern society of today.  
 
 

BOX 9-1
Standards for Accreditation from the American  

Veterinary Medical Association 
 

Veterinary colleges are responsible for developing and revising professional 
veterinary curricula. The curricula needs to meet standards set by the Ameri-
can Veterinary Medical Association’s (AVMA’s) Council on Education, which 
is designated by the U.S. Department of Education for official accreditation 
(AVMA, 2010d). There are 11 standards that need to be addressed to suc-
cessfully meet full accreditation: Organization, Finances, Physical Facilities 
and Equipment, Clinical Resources, Library and Information Resources, Stu-
dents, Admission, Faculty, Curriculum, Research Programs, and Outcomes 
Assessment. Full accreditation reviews by the AVMA’s Council on Education 
are conducted on a 7-year review cycle with accreditations updates required 
on an annual basis. Students graduating from accredited veterinary colleges 
are eligible to take national and state licensing examinations that enable 
them to practice as veterinarians.
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As society became more urbanized, the interest in companion animals be-
came of increasing importance to families. This interest called for more attention 
to the health and welfare of dogs, cats, pet birds, fish, and reptiles. Many of 
these pets were (and are today) considered members of the family and their 
owners now want care comparable to that afforded their children (Harris Interac-
tive, 2011). Today, with more than 72 million dogs and 82 million cats, pet care 
and pet foods have grown to be a $41 billion industry in the United State (Burns, 
2008). More than 75% of the U.S. veterinarians are in companion-animal-
exclusive or companion-animal-predominant practices. This change in societal 
and student interest has greatly impacted the dynamics of curricular offerings in 
veterinary colleges. The health care of the pet is very similar to that of human 
medicine with the emphasis on individual animal care, including the ever-
expanding disciplines of specialty care. Over the last 25 years, academic veteri-
nary medicine devoted more time to addressing companion animals as the pri-
mary clinical program in most veterinary colleges.  

More recently, the veterinary profession has expanded its training programs 
to address other animal species such as captive and free-ranging wildlife. With 
funding for human health gaining momentum in the last part of the 20th century, 
the study of natural diseases of animals as models for human disease became of 
significant interest to veterinary colleges and comparative medicine departments 
in medical schools. 

The shift from primarily large animal medicine involving horses, cattle, 
swine, and poultry in the last half of the century to companion animals and wild-
life has required major shifts in curricular offerings. The creation of larger farm 
operations resulted in an increased emphasis on population health, preventive 
medicine, animal welfare, and food safety through management instead of the 
traditional emphasis on individual animal medicine, which is the hallmark of 
companion-animal and equine practice (Walker, 2009). The role of veterinary 
medicine in public health has also added a new dimension to the profession. The 
fact that 60% of all infectious diseases of humans are of animal origin, and 75% 
of emerging infectious diseases in the last decade arose from animals under-
scores the need for veterinarians to be a significant part of public health teams 
(NRC, 2005a). Veterinary colleges are revamping their curriculums to address 
these challenges.  

However, as previous chapters have suggested, there are many other issues 
facing the veterinary profession that academic veterinary medicine has not fully 
incorporated into the veterinary curriculum, including: 
 

 animal welfare 
 disaster response  
 global health and global food security 
 climate change and emerging disease 
 ecosystem health 
 the role of the profession in mitigating bioterrorism 
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These areas are largely ignored at this point by academic veterinary medi-
cine because of limited funding and qualified faculty.  

 

Traditional Curriculum Approach 
 

The curriculum commonly used for much of the last century was structured 
as a lock-step program which offered disciplines focused on animal health in a 
limited number of species. The first year was devoted to normal form and func-
tion, i.e., anatomy, physiology, histology, etc. The second year introduced stu-
dents to abnormal form and function which included pathology, microbiology, 
immunology, and pharmacology. The third year included large and small animal 
diseases, large and small animal surgery, regulatory medicine, and other topics. 
In some colleges clinical medicine was permitted in the junior year. Most of the 
entire fourth year was devoted to clinical rotations through all species of ani-
mals, both large and small. Most colleges coordinated acceptable extern rota-
tions in veterinary practices so that students would appreciate the type of activi-
ties they would be facing when they entered practice. 

 

Core and Track Curriculum Approach 
 

The continuing expansion of the opportunities and species of animals now 
served by veterinary medicine makes it very difficult to address all of the train-
ing needs in a 4-year program. In the 1970s and 80s, some colleges undertook 
curricular revision. One of the options considered was the core and track curric-
ulum (Pritchard, 1989). The first two years were devoted to normal and abnor-
mal form and function, similar to what had been offered in the curriculum used 
over most of the previous century. But in addition, the core and track curriculum 
offered a more comprehensive comparative approach. This was based on the 
presumption that all students needed to meet a basic understanding of veterinary 
medicine before they focused on a limited number of species. During the first 
year, students were able to take a small number of elective courses recommend-
ed for their respective track. In the second and third years, the number of elec-
tives increased as students completed their preparatory courses and defined a 
clinical emphasis for their fourth year. Students took courses covering clinical 
medicine for all species in their third year. The elective courses provided infor-
mation beyond the core that all students are required to know. The fourth year 
was devoted to companion animals; equine; food animals; food/small animals; 
small/large animals; zoological medicine and/or individual programs including 
additional research, and public health. 

 

Systems Curriculum Approach 
 

Recently, there has been interest in a systems approach that again focuses 
on a comprehensive core knowledge and competence for all students. The first 
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year focuses on normal form and function with case-based studies with small 
groups of students and an instructor. The second year is devoted to core abnor-
mal form and function, again with case-based clinical problem solving studies as 
part of each week’s curricular exercise. Approximately, two-thirds of the third 
year is focused on one of three species that the students select for in-depth 
study—companion, equine, or food/wildlife tracks. The entire fourth year focus-
es on the species studied in the third year. If the student wishes to take one of the 
other two species offerings, they may take those courses in the fourth year. The 
students would have less clinical experience; however, they will have the di-
dactic lectures and laboratories for the two tracks. 

 
Problem-Based Learning and Distributed Clinical Curriculum Approach 

 
The other curriculum which has been used by a few veterinary colleges in 

the United States is the problem-based curriculum (http://www.westernu.edu/ 
veterinary-about). Small groups of students start with a clinical case early in the 
first year. With faculty serving as discussion leaders/facilitators, the students are 
expected to work through a case each week. Some supplemental lectures are 
given to provide specific information to assure that students are given the sup-
port that may be missing from textbooks. In some colleges, the students begin 
clinical rotation externships for exposure to veterinary practices during the third 
year. The fourth year is a distributed clinical program with most of the clinical 
instruction provided by practicing veterinarians during their clinical extern rota-
tions. 

 
Clinical Training Programs 

 
There are currently two types of clinical training programs to support the 

various curriculum approaches: 

 
Traditional Clinical Training 
 

The “traditional clinical training” approach is used to support the tradition-
al, “core and track”, and the systems approaches to the veterinary curriculum. 
Traditional clinical training involves a central teaching hospital where the facul-
ty of the college uses client-owned large and small animals to serve as the case 
material for hands-on clinical training. Students gain experience in taking histo-
ries, conducting physical examinations, determining the appropriate diagnostic 
tests or imaging needs, collecting samples, and then reviewing and analyzing the 
information prior to making a diagnosis. Once the diagnosis is determined, stu-
dents consider the appropriate treatment options, including the need for appro-
priate surgical procedures and the medical therapy that is to be recommended for 
the patient. Follow-up procedures for continuing therapy or recovery from sur-
gery are prescribed for the owners. The students are expected to act as the lead 
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clinician in these procedures under the faculty member’s guidance and supervi-
sion. The students are also expected to gain experience in communicating with 
clients and colleagues. Many of the cases require additional review of the litera-
ture by the student and reporting the findings back to the faculty and colleagues. 
This type of instruction usually involves the entire fourth year of the veterinary 
curriculum. Most veterinary colleges provide opportunities for fourth year stu-
dents to rotate out of the academic teaching hospitals to veterinary practices to 
gain “real world” experience for the more routine procedures. This system has 
produced graduates with excellent skills in observation and analysis of case in-
formation for making diagnosis and treatment of animals. It utilizes the infor-
mation that is given in the previous three years and provides a uniform educa-
tional experience and monitoring of the student’s educational experiences. Most 
veterinary colleges have secondary and tertiary hospitals which further expose 
students to the challenges associated with more complex cases and is an ad-
vantage over those students who do most of their training in private practices.  

 
Distributed Clinical Training 
 

The “distributed clinical training” model is a more recent approach to veter-
inary clinical training both inside and outside the United States (http://www. 
westernu.edu/veterinary-about). It was introduced with the problem-based cur-
riculum. For the most part, private practice veterinarians agree to provide in-
struction to students through a prescribed period of clinical service in their prac-
tices. Third year students have 2-week rotations to introduce them to the clinical 
operations and to gain observational skills and animal-handling skills. Fourth 
year students spend more time with the practicing veterinarian doing hands-on 
handling and treatment of animal patients. In some instances, the students rotate 
through specialty practices. In all of these instances the practices are expected to 
generate their operating income. The students also report to a faculty coordinator 
to discuss their cases with the faculty member, usually accomplished by elec-
tronic communication. Typically, the cases are primary or secondary level cases, 
unless there is an unusual specialized case. The distributed clinical model allows 
the students to see more cases, see a variety of client-veterinarian and business 
relationships, and as such, students may develop better social interactions with 
clients. 

 
NEW CONCEPTS IN VETERINARY EDUCATION 

 
The current decline in state budgets to operate veterinary colleges, and the 

increasing demand for veterinary service including specialty training and  
exposure to different animal species, prompted the Association of American 
Veterinary Medical Colleges (AAVMC) to explore other means of facilitating  
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veterinary education which resulted in the Foresight Project report (Willis et al., 
2007). The report includes the concept of centers of excellence/emphasis, dis-
tance learning, shared virtual curricula, and the utilization of pod casts and itin-
erant faculty, among other things. To further facilitate these initiatives, the 
AAVMC has taken the lead in a collaborative effort with a number of other or-
ganizations in the North American Veterinary Medical Education Consortium 
(NAVMEC) that will focus on the transformation in veterinary medical educa-
tion that many feel is critical for the profession at this time (AAVMC, 2009a). 
Examples of alternative means of education from the Foresight and NAVMEC 
reports are discussed below. 

 
Centers of Emphasis 

 
Centers of Emphasis (sometimes called centers of excellence) would be de-

veloped in locations where there are appropriate species of animals to provide 
instructive hands-on experience. For instance, a regional or national food-animal 
center established where a significant number of a particular livestock species is 
located, would provide the opportunity for students to gain experience with the 
rapidly changing management of large, food-animal production units (Miller and 
Prasse, 2006; Troutt and Osburn, 2008). The centers would not replace instruc-
tion in individual food-animal medicine currently taught at veterinary colleges, 
but would increase the in-depth experiences of students with large-population 
health practices in production settings. This approach maximizes the benefits of 
limited resources, locates the training near livestock populations, and concen-
trates faculty expertise from multiple schools and colleges to focus on the spe-
cies, permitting one location for a core of faculty rather than only one or two 
faculty members per institution. The centers would serve as the primary center 
for training 4th year students for a portion of their clinical (8 to 12-week) rota-
tions, as well as specialists and graduate students. Faculty would be able to con-
duct research related to the species and regional environment, staying abreast of 
all things of importance to the species. For instance, the food-animal center 
could provide more instruction on environmental health, animal welfare, nutri-
tion, food safety, and waste management as well as an understanding of the im-
portance of the economics of the production system.  

Similar centers could be developed for companion-animal practices in met-
ropolitan areas where the specialty hospitals would have the case load for resi-
dency training and clinical trials, as well as rotating students from veterinary 
college community practices. These types of practices should be geared toward 
self-supporting operations with a faculty research component for instructing 
residents and 4th year veterinary students wishing to be exposed to selective 
specialty rotations. A center that is situated in a location with a large number of 
animals would permit clinical trials to be more easily accomplished. 
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Financial Support for Centers of Emphasis 
 

Given the importance of food animals to the U.S. food supply, economy, 
and public health, a case can be made that supporting a food-animal center is in 
the national public interest (and should therefore be partially supported with 
federal tax dollars). Currently, the cost of the infrastructure to train the veteri-
nary workforce that provides services to maintain the health of food animals 
across the nation and produce the highest quality and safest food in the world is 
carried by only 26 states. (Some states with no veterinary college have in the 
past provided non-resident tuition for a limited number of students for states 
with veterinary colleges. These numbers and the amount of non-resident tuition 
dollars have been declining, however).  

Other centers could be established for equine health, poultry health, swine 
health, food safety, public health training, laboratory-animal medicine, and wild-
life and marine ecosystems. The success of these centers will be dependent upon 
the willingness of veterinary colleges to share faculty and administration of 
these centers, and to pursue creative funding arrangements involving stakehold-
ers.  

 
Distance Learning 

 
The technology for distance learning continues to improve and is serving as 

a valuable means of delivering education to many students. This form of educa-
tion for professional schools is now taking shape, particularly for post-graduate 
education courses such as the Master of Public Health program at the University 
of Minnesota (http://www.cvm.umn.edu/edu/). As part of the degree require-
ments, the Minnesota program includes some on-campus courses and some de-
livered through distance learning. A number of veterinary colleges have joined 
the University of Minnesota Program. This is particularly helpful to those indi-
viduals who cannot afford to leave their job or are doing dual degree work, but 
can take the courses in the evenings or on weekends.  

Distance learning could provide education to large numbers of students 
across the world. It requires special methods of delivery as well as the ability for 
students to ask questions during or following lectures. In other instances, where 
the information is transmitted over long distances, it will require local faculty to 
serve as discussants as a follow-up to the lectures and to help students apply the 
concepts delivered in lectures into practice. This means of instruction is best 
suited for lecture formats, as clinical training requires hands-on involvement. 
More recently, telemedicine and Internet-based videoconferencing software has 
become available as adjuncts to clinical case instruction, diagnostics, and even 
management of clinical cases. Robotic surgical techniques can be conducted on 
cases located thousands of miles away, again through the use of electronic tech-
nology. 
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Virtual Curriculum 
 

A number of medical school programs are now developing virtual curricu-
lum models. This type of program requires a think tank approach for developing 
the best course materials and the appropriate teaching delivery, including a well-
designed outcomes delivery system. The approach best suited for lecture formats 
is to use the problem-based learning model and organize discussion sessions 
through a chat room format. This type of instruction does raise concerns about 
cybersecurity and copyright infringement; it also cannot provide the type of in-
struction that requires skills assessments and animal handling. One important 
aspect is the potential to use groups of experts to provide the information to stu-
dents globally, providing the latest and most relevant peer-reviewed information 
to students all over the world. On-line texts that are continually updated with 
current information would be of significant importance to the profession. 

 
Considerations for Veterinary Educators 

 
A number of new subject matter items have arisen over the years which 

need attention in the veterinary medical curriculum. NAVMEC is in the process 
of evaluating these, which include core competencies, new initiatives such as 
One Health, and pre-veterinary requirements. Some of the new subject matters 
areas of significant importance to the veterinary profession include animal wel-
fare for all species, disaster response, and a broader set of issues related to pub-
lic health, including food safety and security, zoonotic diseases, global food 
production, and ecosystem health. For the profession to grow, it must demon-
strate to society that it has a relevant role to play in addressing future societal 
issues; thus, inclusion of this information in the curriculum is essential. 

Different models for a veterinary education program are likely to have pros 
and cons. Ultimately, the value of the program can be assessed by weighing the 
costs of providing a curriculum against its ability to serve the broadest needs of 
society. Since few, if any, programs can meet all needs, collaboration and coor-
dination between schools of veterinary medicine is essential. The AAVMC as 
the common coordinator for academic veterinary medicine could work more 
closely with stakeholders and the colleges to assess the workforce needs, includ-
ing recommending alterations in curricular offerings to assure that academic 
veterinary medicine is responsible for meeting the diverse needs of the profes-
sion. NAVMEC has initiated such a process by holding 3 national meetings with 
over 400 stakeholders to gain their input on what academic veterinary medicine 
has been addressing and by considering the societal opportunities that the future 
holds for the profession.  

Chapter 10 discusses the economic considerations related to a basic veteri-
nary education, from the perspective of the educational system and of veterinary 
students. In the remainder of this chapter, the role of faculty as a source of ex-
pertise for advanced instruction and as the foundation for veterinary medicine is 
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discussed in the context of the demand (and need) for veterinarians with ad-
vanced training beyond the DVM.  

 
THE ROLE OF VETERINARY FACULTY 

 
As noted earlier, the academic veterinary workforce in the United States 

consists of about 4,000 faculty members. The responsibility of faculty in veteri-
nary schools is to educate students so that they are “practice ready” at the time 
they graduate from the 4-year veterinary curriculum. This means that the stu-
dents are prepared to take licensing examinations in order to enter veterinary 
clinical practice. In addition to the coursework in the first two years of the cur-
riculum, the last year or 18 months encompasses intense clinical instruction in-
volving 3 to 5 students per faculty member where in-depth instruction and expe-
rience with animal patients is provided. For comparison, medical school students 
have little contact with patients during medical school training (an additional 4-6 
years beyond medical school are needed to prepare medical students to enter 
clinical practice).  

Veterinary faculty are also involved in post-graduate education, which in-
cludes teaching graduate-level courses, providing instruction on laboratory tech-
niques, analyzing student research data, and student mentoring. These are the 
kinds of activities that prepare students for future careers as faculty members, 
research scientists in biomedical sciences, federal and state regulators, and sci-
entific investigators in industries that develop, conduct safety testing, and assess 
the efficacy of drugs for use in animals and humans.  

In 2007, the committee sent a questionnaire (conducted with the online tool, 
Survey Monkey) to the 28 U.S. colleges of veterinary medicine, to 7 veterinary 
science departments in U.S. colleges of agriculture, and 7 comparative medicine 
departments in U.S. medical schools. It is within the departments of veterinary 
science and comparative medicine that pre-veterinary education is provided to 
prospective veterinary students and where some of the post-graduate training 
occurs. 

Twenty seven of the 28 colleges of veterinary medicine; 7 of the 9 veteri-
nary science departments; and 5 of the 7 comparative medicine departments 
responded to the questionnaire. Thus, the responses presented here are based on 
the majority of veterinary training venues for the basic DVM degree as well as 
for post-graduate education for the profession. However, the results might not 
represent the non-responding colleges and departments. Additional information 
about the survey, including the questionnaire itself, can be found in Appendix G.  

Table 9-1 summarizes the responses of the veterinary schools, the depart-
ments of veterinary science, and the departments of comparative medicine to the 
committee’s questions about the size of the faculty and student body in 2007, 
and their anticipated size in 2010 and 2016. As the table shows, in 2007 there 
were 3,595 faculty members teaching in veterinary colleges and departments of 
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TABLE 9-1 Current and Anticipated Demand for Faculty in Veterinary 
Colleges, Departments of Veterinary Science, and Departments of  
Comparative Medicine that Responded to the Committee Survey  

Faculty Type 2007 2010 2016 
Percent Growth  
(2007-2016) 

Tenure track faculty 2,479 2,658 2,786 12.3 

Non-tenure track  
faculty - clinical 

755 849 959 27.0 

Non-tenure track  
faculty - research 

361 429 502 39.0 

Total Faculty 3,595 3,936 4,247 18.1 

Current and anticipated 
vacancies due to  
retirement 

260 261 446 71.5 

DVM Students 10,534 10,866 12,067 14.5 
 
 
veterinary and comparative medicine.2 Of these, 69% were eligible for tenure, 
21% were in non-tenure track clinical positions, and 10% were in non-tenure 
track research positions.  

Clinical training of DVM students is taught by tenure-track and non-tenure 
track clinical faculty, who also provide instruction to graduate students in clini-
cal residency programs. Tenure-track and non-tenure track research faculty pro-
vide most of the graduate education for the DVM/PhD, MPVM, and MPH stu-
dents. The survey results show that 40-50% of the faculty members in the basic 
sciences hold a PhD degree but not a DVM. In the para-clinical and clinical sci-
ences, 80-90% of faculty members hold a DVM and PhD and/or specialty certif-
icates. 

 

Future Needs for Veterinary Faculty 
 

According to respondents, in 2007 there were 10,534 enrolled veterinary 
students and 3,877 post-DVM students including masters, doctors of philosophy, 
interns and residents, resulting in a student-faculty ratio of about 4.0. Respond-
ents anticipated that both the number of faculty and students would increase by 
2016, predicting that the number of DVMs involved in post-DVM training 
would increase by more than twice that of new veterinary students (an increase 
of 31.4% to 14.5%, respectively, from 2007). The respondents also anticipated 
that the numbers of non-tenured faculty, who provide more post-DVM instruc-

                                                 
2The size of the tenured and non-tenured clinical and research faculty in individual 

veterinary colleges responding to the survey ranged from 41 to 173; in departments of 
veterinary science, from 10 to 34; and in departments of comparative medicine, from 8 to 
13. 
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tion, would grow significantly relative to tenured faculty (27% for non-tenured 
clinical and 39% for non-tenured research versus 12.3% for tenured faculty). 

The predictions of the veterinary schools suggest that demands for a veteri-
nary education are changing. The makeup of the future faculty will be shaped by 
the availability of funding opportunities. A central question is how the anticipat-
ed positions for non-tenured faculty will be supported. Moreover, the implica-
tion of greater overall numbers of students in the future, particularly more grad-
uate students, is that adequate facilities will be needed with which to conduct the 
training that is in increasing demand. For instance, training is needed for future 
research scientists and students in the use of select agents, ecosystem health, 
food safety and security, and epidemiology. 

 
The Effect of Retirements 
 

Table 9-1 also shows that nearly 7% of the total faculty positions in 2007 at 
institutions that responded to the survey were vacant due to faculty retirements. 
Respondents estimated that by 2016, approximately 10.5% (446 positions) of the 
faculty would be vacant. A closer look at the expertise that veterinary schools 
anticipate losing and/or replacing is contained in Figures 9-1, 9-2, and 9-3.  
 
 

 
FIGURE 9-1 Survey respondents need for faculty in the basic sciences: Number of va-
cant positions in 2007 and anticipated vacancies in 2010 and 2016 due to retirements, by 
discipline.  
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FIGURE 9-2 Survey respondents need for faculty in the clinical sciences: Number of 
vacancies and anticipated openings due to retirements in large and food-animal clinical 
positions, by discipline.  
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FIGURE 9-3 Survey respondents need for faculty: Number of vacancies and anticipated 
openings due to retirements in small-animal clinical positions, by discipline. 
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Figure 9-1 shows current vacancies and positions in the basic sciences 
which are anticipated to become open in 2010 and 2016 due to faculty retire-
ment. The greatest need will be for individuals with expertise in infectious dis-
ease, anatomic pathology, biochemistry/physiology, and anatomy.  

Some of those positions can be filled by non-professional degree PhDs, 
while others are likely to require a DVM plus advanced training, such as a PhD 
degree. In order to effectively teach veterinary students, it is essential that a por-
tion of the faculty hold DVM/PhD degrees, but it is an open question whether 
there will be sufficient numbers of DVM/PhDs with this kind of expertise who 
are willing to join the faculty of veterinary medicine, given other opportunities 
in the private sector. 

Figure 9-2 focuses on faculty openings for the large animal clinical science 
disciplines. By 2016, the greatest need will be for trained veterinarians in equine 
surgery and medicine, followed by dairy, swine, and beef cattle. Recent trends in 
equine populations suggest that the number of trained specialists for equine sur-
gery may be less in demand as equine accessions are falling dramatically in the 
United States. In any case, all of the anticipated positions are likely to require 
veterinarians with advanced degree training such as residency and/or PhD de-
grees. There appears to be little demand for faculty for poultry and small rumi-
nant positions even though the need for research, clinical training, and graduate 
training remains. There are areas of poultry health such as pre-harvest food safe-
ty, epidemiology, and poultry welfare that require attention in the current pro-
duction environments. A key question is whether there will be individuals with 
the types of expertise and advanced training required who would be willing to 
accept positions as faculty members in equine and food-animal veterinary medi-
cine. The discipline areas of increasing importance include nutrition and meta-
bolic disease, production medicine with strong business management skills, pre-
harvest food safety, biosecurity, and animal welfare.  

Figure 9-3 addresses the open positions for the small animal clinical scienc-
es for each of the three time periods tabulated in this study. The total number of 
positions is large as there are many specialties. All of the faculty will require 
DVM and residency training and/or PhD training.  

 
Faculty Salaries 
 

In 2008, faculty salaries ranged from a mean of $134,780 for full professors; 
$108,630 for associate professors; to $98,072 for assistant professors, with an 
overall average of $113,827. Non-tenure track faculty earned an average of 
$87,019 (M. Pappaioanou, Association of American Veterinary Medical Schools, 
personal communication, 2008). Increasingly, veterinary faculty are required to 
obtain a portion of their salaries, purchase their own equipment for their laborato-
ries, and support graduate students from extramural sources and to advance their  
 

Workforce Needs in Veterinary Medicine

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/13413


185 Academic Veterinary Medicine 

profession through research. This is particularly true for the salaries of non-tenure 
track research faculty which are not supported by the university. Their salaries 
must be obtained through research grants and other sources of support. Competi-
tive research grants from federal agencies such as the National Institutes of Health 
(NIH), with a success rate of 10-15%, offer one source of such extramural fund-
ing. However, as discussed later in this chapter, research support of veterinary 
medicine is currently waning. 

 
POST-DVM TRAINING AND EDUCATION 

 

Specialty Training 
 

Veterinary specialties initially formed in the late 1940s and early 1950s. A 
DVM can become a specialist after receiving training and passing a qualifying 
examination that is either species-based (for example, an avian specialist) or 
discipline-based (for example, veterinary pathology). Specialty boards and col-
leges dictate the knowledge required for certification in the specialty by estab-
lishing standards for training and administering the certifying examination. The 
American Veterinary Medical Association (AVMA) oversees the veterinary 
specialty organizations, and most specialty training takes place at veterinary and 
medical colleges, but unlike the professional DVM degree programs, there is no 
overarching federal accreditation agency, such as the U.S. Department of Educa-
tion, to review and approve accreditation for the professional specialty education 
programs. Increasingly, there are more specialty practices training specialists 
required for their programs. 

Currently, AVMA recognizes 21 veterinary specialties and 23 sub-specialties 
(Table 9-2). As of December, 2010, 12% of AVMA members (10,210) were ac-
tive, board-certified specialists in veterinary medicine, as compared to 8,510 re-
ported in 2006. That represents an increase of 20% in 4 years (AVMA, 2010e). 

None of the veterinary colleges surveyed by the committee provided train-
ing for all of the specialties; however, many conduct the training that fits their 
needs and resources. Interest in veterinary specialty training continues to esca-
late as depicted in Figure 9-4. Respondents indicated that the number of clinical 
residents receiving board certificates in 2007 was 316, a number they expected 
to increase to 408 by 2016.  

Specialty colleges are similar in many aspects to comparable programs in 
human medicine and specialties have made significant advances to the practice 
of veterinary medicine. The rigid certifying examination which follows the in-
depth, 2-4 year training programs for residents recognizes the high level of ex-
perience and expertise a candidate obtains for each of the specialties. Conse-
quently, the veterinary specialty colleges have been very successful in signifi-
cantly improving clinical veterinary medicine for both large and small animals 
and for journeyman applications for many disciplines. 
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TABLE 9-2 Specialty Boards Recognized by the American Veterinary  
Medical Association 
Recognized Veterinary Specialty Organizations (RVSO): Number of Diplomates 
American Board of Veterinary Practitioners (ABVP) 868 

Avian 138 

Beef Cattle 12 

Canine & Feline 473 

Dairy 36 

Equine 89 

Feline 78 

Food-Animal 21 

Swine Health Management 19 

American Board of Veterinary Toxicology (ABVT) 89 

American College of Laboratory Animal Medicine (ACLAM) 789 

American College of Poultry Veterinarians (ACPV) 281 

American College of Theriogenologists (ACT) 366 

American College of Veterinary Anesthesiologists (ACVA) 192 

American College of Veterinary Behaviorists (ACVB) 48 

American College of Veterinary Clinical Pharmacology (ACVCP) 48 

American College of Veterinary Dermatology (ACVD) 213 

American College of Veterinary Emergence & Critical Care (ACVECC) 195 

American College of Veterinary Internal Medicine (ACVIM) 2117 

Cardiology 195 

Small Animal Internal Medicine 1075 

Large Animal Internal Medicine 480 

Neurology 184 

Oncology 259 

American College of Veterinary Microbiologists (ACVM) 210 

Bacteriology/Mycology 41 

Immunology 46 

Microbiology 60 

Virology 63 

American College of Veterinary Nutrition (ACVN) 57 

American College of Ophthalmology 331 

American College of Veterinary Pathologists (ACVP) 1608 

Anatomic Pathology 1313 

Clinical Pathology 295 

American College of Veterinary Preventative Medicine (ACVPM) 659 

Epidemiology 63 

American College of Veterinary Radiology (ACVR) 390 

Radiation Oncology 76 

American College of Veterinary Sports Medicine and Rehabilitation 27 

American College of Veterinary Surgeons (ACVS) 1334 

Small Animal 290 

Large Animal 171 

American College of Zoological Medicine (ACZM) 126 

American Veterinary Dental College (AVDC) 115 

SOURCE: AVMA. 
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FIGURE 9-4 Residency and internship position notifications submitted to the American 
Association of Veterinary Clinicians, 1988-2009. 
 
 

However, the current training programs and certifying examinations for res-
idents emphasize clinical procedures rather than the research experience needed 
to train individuals for academic positions. Research training is an essential 
foundation skill for faculty to conduct investigations that advance scientific 
knowledge, develop the major breakthroughs required to address animal health, 
and study animal models for human disease needs. In addition to academe, cred-
ible research training of residents also builds the expertise that private industry 
and the public sector are clamoring for in job candidates, as described in other 
chapters of this report. 

Moreover, for large animal specialties, there is a need for specialists who 
are familiar with contemporary livestock practices, nutrition, genetics and ani-
mal welfare, as well as an understanding of the economics of the industry, how 
to assess retail needs, and the biosecurity, food safety, and disaster response 
issues associated with large populations of animals. In the future, veterinarians 
need to be familiar with policy issues relating to water and air quality, environ-
mental management of waste, and the impacts of production units on feed and 
food crops. These subjects must be addressed if veterinary medicine is to remain 
relevant to producers in the livestock and poultry industries.  

 
Specialty Training is Not Publicly Supported 
 

A major conflict facing the veterinary colleges is that, in spite of the de-
mand, most do not have the funding required to meet the needs for advanced 
specialty training. On the one hand, veterinary colleges are the most logical 
place for obtaining specialty training. The academic environment has the diverse 
caseload and expertise in many core disciplines such as pathology, clinical pa-
thology, imaging, microbiology, cell biology, immunology and epidemiology, 
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which enhances residency training. Veterinary colleges also have the basic sci-
entists who have the research backgrounds and equipment to provide residents 
with the in-depth guidance in research methodologies and to provide appropriate 
mentoring for studies on complex clinical diseases. Veterinary colleges are able 
to train residents to make presentations of the results of their studies in clinical 
rounds and at national conferences. Some medical schools provide focused areas 
of expertise in comparative medicine that accommodate comparative medical 
pathology and laboratory animal training. 

On the other hand, the rapid growth of specialties and the need for training 
has been pursued in the face of inadequate infrastructure support, such as core 
funding for faculty, and adequate resources and equipment for the training envi-
ronment. Veterinary colleges are funded using public resources to train entry 
level veterinarians, with very little support for specialty education. Specialty 
colleges require two or more faculty mentors to train residents, placing pressure 
on the schools to hire more faculty, typically an individual with a clinical spe-
cialty. In some instances, colleges are located in communities with inadequate 
caseloads to fully support the appropriate training environment for the specialty, 
causing some colleges to develop satellite clinics in locations which support 
specialty training. This has made the advanced training for specialists a viable 
alternative and has improved clinical experiences for both residents and profes-
sional students. But these opportunities are limited. Comparable research expe-
riences are much more limited. Some veterinary colleges use residents as in-
structors for veterinary students, which can be an important part of residency 
training, but it also detracts from the specialty training activities due to the con-
siderable time and effort required to adequately supervise and train the profes-
sional students. 

Although AVMA has been a significant supporter of specialty training, it 
has done so with minimal consultation with veterinary colleges. This is causing 
a dilemma with the colleges since they have to provide the infrastructure and 
faculty to provide this training with little or no funding or infrastructure support. 
Federal agencies and industry also benefit from having the veterinary colleges 
train specialists for their respective workforces. Although they sometimes pro-
vide stipends for training specialists, they give minimal or no contributions to 
infrastructure or faculty salaries. From a financial perspective, the colleges are 
unlikely to have the resources to continue with their post-DVM programs and to 
provide what is required for entry level DVM training, particularly in light of the 
declining state support. 

 
Clinical Faculty Expertise is not Being Replenished 
 

A major concern of academic veterinary medicine is the failure of trained 
specialists to remain in the academic environment. When board-certified spe-
cialists join a veterinary faculty, the veterinary teaching hospital clinical practic-
es are enhanced. This trend has been important for moving the teaching hospi-
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tals to becoming secondary and tertiary referral centers, increasing income for 
the hospitals, and providing veterinary students with challenging cases as part of 
their clinical training. The residency programs would appear to be training ade-
quate numbers of specialists to meet the academic needs, however many of these 
individuals will be attracted to private companion-animal practice because sala-
ries of specialists in private practice are considerably higher than those in uni-
versities, so there is little incentive to stay. In short, the veterinary schools are on 
an unsustainable trajectory. 

In the current climate of decreasing state budgets and a decline in discre-
tionary spending for specialty services, it is increasingly difficult for veterinary 
schools to continue to be the principal source of specialty training. Until there is 
a clear indication of state, federal, industrial or philanthropic support, the role of 
academic veterinary medicine in future training of specialists is at risk.  

Veterinary colleges need to be in a dialogue with AVMA and AAVMC to 
determine the number of specialists needed to supply all employment sectors so 
planning and acquisition of infrastructure support can be obtained for the train-
ing of current and future specialists. Where critical shortages are occurring na-
tionally for trained public practice veterinarians such as laboratory animal medi-
cine, pathology, epidemiology, microbiology, and toxicology, public support to 
produce those veterinarians is warranted. 

 
Academic (Research) Training 

 
Veterinary medical colleges, veterinary science departments, and compara-

tive medicine departments are the principal academic environments at which 
DVM/MS/PhDs are trained. A number of veterinarians may also pursue ad-
vanced degrees in schools of medicine, public health, law, agriculture, and busi-
ness. All of these diverse training opportunities are important for the veterinary 
profession to grow in order to meet societal expectations. 

Traditionally, graduate academic programs leading to MS and PhD degrees 
have been 2- and 4-year programs, respectively, and are discipline-based, for 
example, microbiology or pharmacology. Because many current scientific and 
biomedical challenges are complex, programs have begun to emphasize multi-
disciplinary training, involving two or more disciplines. Regardless, the goal of 
the programs is to provide graduates with a sound base in one or more disci-
plines along with the critical analytical skills needed to carry out independent 
research. Post-graduate training is of great importance for preparing the public 
practice veterinarians in the federal and state workforce, including the disci-
plines and practices of critical importance for the health and well-being of ani-
mals, the environment, and humans, such as pathology, ecology, epidemiology, 
virology, infectious diseases, comparative medicine, and public health. Similar 
specialty or graduate training, especially in pathology, toxicology and laboratory 
animal medicine, are needed in the pharmaceuticals and biologics industries to 
perform the critical testing of pharmaceuticals and biologics for safety and effi-
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cacy before these products are used in human trials. Veterinary pharmacologists, 
pathologists, microbiologists, virologists, toxicologists, and laboratory animal 
veterinarians are needed by these same industries and public agencies like the 
Food and Drug Administration. In addition, members of the veterinary school 
faculty must have advanced education before they are in a position to train fu-
ture veterinarians and post-graduate veterinarians for these critical roles.  

However, in stark contrast to the number of DVM graduates entering spe-
cialty training, far fewer are seeking advanced academic degrees. Based on the 
information from the committee’s survey of veterinary schools, departments of 
veterinary science, and departments of comparative medicine, Figure 9-5 shows 
the total number of students enrolled in educational training programs in those 
institutions in 2007, as well as the numbers of students expected to be enrolled 
in 2010 and 2016. Although the numbers of students seeking advanced academic 
degrees (MS, PhD) would initially appear to be equal or greater than those ob-
taining advanced training in clinical residencies, that is not the case, because 
they include not only DVMs but also students with a Bachelor degree. 

The proportion of DVM students pursuing a PhD degree can be estimated 
from the AAVMC Comparative Database (AAVMC, 2009b) which indicates 
that the number of DVM graduates enrolled in PhD programs from 2007 
through 2011 years will be, on average, 83 per year. That would suggest that 
about one quarter of the total PhD enrollment in the veterinary colleges and as-
sociated departments that responded to the survey (Figure 9-5) are DVMs, as-
suming a 4-year PhD program. That number is reasonably consistent with the 
responses to the committee’s survey indicating that, across all colleges of veteri-
nary medicine, 61 PhD degrees would be awarded to DVM graduates in 2007, a 
number expected to increase to 101 by 2016. As Figure 9-6 illustrates, that is a 
much smaller number than the graduates receiving board certification in the 
same time periods. 

 
Implications of the Lack of Interest in Graduate Academic Training 

 
It is clear that most veterinary students are not seeking academic training to 

pursue academic careers. Instead they are more inclined to enter clinical resi-
dency programs, and veterinary schools are attempting to accommodate that 
interest. Veterinary educators have not cultivated a sufficient interest among 
veterinary students, nor provided sufficient training opportunities to prepare the 
next generation of research scientists for academic, industrial, and public service 
positions. In addition, there are multiple factors that may dissuade students from 
entering PhD programs, beginning with the length of time needed to obtain 
graduate degrees following the previous eight years to attain the DVM degree, 
the amount of student debt carried by students after graduating from veterinary 
schools, and the lack of public or private support of graduate student stipends. 
For students inclined to pursue a career in the academe, there is the difficult  
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FIGURE 9-5 Total numbers of DVM/VMD and post-graduate students in 2007 and pro-
jected for 2010 and 2016, as reported by institutions responding to committee survey. 
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FIGURE 9-6 Number of recipients of PhDs and board certifications (DVMs) in 2007 
and projected for 2010 and 2016, as reported by institutions responding to committee 
survey. 
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reality of having to obtain external research funding to cover a portion of one’s 
own salary, as well as to support technicians and graduate students. NIH grants 
for graduate students do not provide faculty salary support, so the costs of train-
ing graduate students are drawn from internal resources that could have been 
used to fulfill the states’ commitment to train entry level veterinarians. In some 
cases, there are issues associated with spousal/partner hires for finding two posi-
tions for professional faculty recruitments. 

Yet, veterinary schools are in desperate need of trained graduates for faculty 
positions in structural biology, physiology, pharmacology, pathology, clinical 
pathology, infectious diseases of animals and zoonotic diseases, virology, mi-
crobiology, food safety, epidemiology, and nutrition. The needs include individ-
uals with advanced training with select infectious agents (which require bio-
secure facilities), alternative immunological or pharmaceuticals for preventing 
or treating diseases, epidemiological modeling, and comparative medicine. In 
the near future, the profession will have major setbacks if adequately-trained 
professionals are no longer available in veterinary colleges. 

Within academic veterinary medicine, the demand for veterinarians with 
advanced training for instructional and research purposes is far outstripping the 
available candidates. As noted earlier in this chapter, there were 260 vacant fac-
ulty positions in 2007. The positions needed by 2016 are projected to be 572 
(new positions and replacements for retirees). However, there is little evidence 
that the academic veterinary community will meet its own needs let alone those 
required for state diagnostic laboratories, federal research and regulatory agen-
cies, or for high-paying jobs in the pharmaceutical and biologics industry, for 
positions in research, safety studies, and efficacy trials, among others. A notable 
bright spot, however, is the increased growth of and interest in MPH and 
MPVM programs (Box 9-2). 

 
Extramural Support for Graduate Academic Training 

 
The principal source of public funding for graduate training was from the 

National Institutes of Health (NIH) and in particular, the National Center for 
Research Resources (NCRR), which provided most support for veterinarians 
pursuing advanced degrees in research. For example, NCRR provided three year 
training grants to DVMs pursuing a PhD degree at one of 14 Institutional Train-
ing programs around the United States that focus on various aspects of compara-
tive medicine. NCRR offered pre-doctoral and summer training grants as well. 
At the time this report was released, NCRR programs were being reorganized 
under NIH’s new Office of Research Infrastructure Programs. As noted in Chap-
ter 6, a number of other NIH institutes provide funding for advanced training of 
veterinarians, and there are some funding and training opportunities available 
from the Department of Homeland Security (DHS).  
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BOX 9-2
Increasing Number of Master’s Programs 

 
In contrast to the relatively modest growth of DVM/PhD candidates, the 

number of DVMs pursuing Master’s degrees in public health (MPH) or pre-
ventative medicine (MPVM) has increased sharply, because the number of 
veterinary colleges offering such programs has grown from 4 in 2004 to 22 in 
2008, and the number of students who enrolled had increased from 30-40 in 
2004 to 274 in 2007. Based on the committee’s survey, veterinary colleges 
predict student enrollments in the MPH programs to increase to approxi-
mately 500 by 2016. The increase in the number of programs has been a 
response to the growing awareness of the role of veterinarians in infectious 
disease-related issues, including zoonotic disease and bioterrorism.

 
 

Other agencies, such as USDA, do not provide any support specifically for 
advanced academic training in veterinary medicine, although a modest level of 
fellowship support is available, albeit with stipends that are significantly lower 
than those from NIH. It is a concern that USDA, which employs the largest 
number of public practice veterinarians and which has longstanding vacancies, 
due in part to a lack of qualified candidates, does not support graduate research 
and educational opportunities for veterinarians (GAO, 2009).  

The mission of the land grant partnership between states and the federal 
government has a broader scope than just increasing animal production. Individ-
uals with advanced training are needed to address the multidisciplinary problems 
and issues facing U.S. agriculture, such as the control of zoonotic diseases, food 
safety, animal welfare, and environmental quality. Failure to address these is-
sues will lead to losses of sustainable agricultural infrastructure in the United 
States. Among the needs of USDA, for example, is a future workforce of re-
searchers who are trained to work with pathogens that can threaten human and 
animal health. Hands-on training would come from work in Biosafety level 3 
(BSL-3) Ag and BSL-4 facilities mentored by the experienced workforce with 
expertise in those fields. 

 
RESEARCH IN ACADEMIC VETERINARY MEDICINE 

 
Research in academic veterinary medicine is essential to advance the pro-

fession, and to forge progress in animal health, biomedical sciences, and ecosys-
tem health. Research is an important mission of the veterinary colleges that goes 
hand in hand with developing the next generation of scientists, some of whom 
will become veterinary faculty. Over the last five years, the amount and diversi-
ty of research funding that supports veterinary research has increased signifi-
cantly, which demonstrates the broader role that veterinarians are now playing in  
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human and animal research. Table 9-3 compares research expenditures of veter-
inary schools in 2002-2003 to that in 2008-2009 (NRC, 2005a; Buss et al., 2006; 
AAVMC, 2009a). In that time period, total research funding to veterinary col-
leges increased by 57%, from $321 million to $503 million. The most significant 
increase was in funding from the agencies within U.S. Department of Health and 
Human Services. Support from NIH, the Centers for Disease Control and Pre-
vention (CDC) and the Food and Drug Administration (FDA) grew by 81%, 
from $155 million to $280 million during the same time period. Funding from 
industry and private sources also grew significantly, as did support from other 
federal agencies, such as the Department of Homeland Security. 

Not surprisingly, however, some colleges of veterinary medicine are able to 
attract more research dollars than others. As Table 9-4 shows, more than half of 
NIH funding to veterinary colleges went to 5 institutions. For perspective, the 
total funds awarded to all veterinary colleges was approximately $171 million, 
about 0.7% of the NIH extramural funds awarded to all institutions in 2011 
(BRIMR, 2012).  
 
 
TABLE 9-3 Funding for Veterinary Research 

Funding Source 
Amount (millions) Number of Awards 
2002-03 2008-09 2002-03 2008-09 

National Institutes of Health;  
Centers for Disease Control  
and Prevention; Food and  
Drug Administration 

155.6 280.64 1,247 1,337 

U.S. Department of Agriculture   34.4   37.18    595    637 

Department of Defense     5.9     5.99      53      64 

Environmental Protection Agency     1.8     2.98      31      20 

National Aeronautic and  
Space Agency 

    2.6       2.7      24      12 

National Science Foundation     3.5     3.56      48      43 

Department of Interior     0.8     7.25      34      26 

Other Federal Agencies     7.6   16.13    116    119 

State Agencies   38.8     41.3    558    356 

Industry   25.2   36.85    942 1,160 

Private   30.4   42.36 1,291 1,961 

Other   14.6   26.11    855    523 

Total 321.2 503.05 5,794 6,405 
SOURCE:  NRC, 2005a; AAVMC, 2009a. 
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TABLE 9-4 National Institute of Health Funding to Veterinary Colleges, 2011  

Rank College 

Funding for  
Veterinary 
Medicine 

1 University of California, Davis $24,630,734 

2 Colorado State University, Fort Collins $18,641,724 

3 University of Pennsylvania $18,423,516 

4 Cornell University, Ithaca $16,799,182 

5 University of Wisconsin, Madison $9,411,401 

6 University of Missouri-Columbia $8,304,053 

7 Michigan State University $8,132,386 

8 Louisiana State University A&M College, Baton Rouge $7,862,278 

9 Iowa State University $6,869,067 

10 Washington State University $6,446,399 

11 Tufts University Boston $5,398,692 

12 Ohio State University $4,526,233 

13 Kansas State University $4,364,856 

14 North Carolina State University, Raleigh $4,359,214 

15 University of Georgia  $3,875,194 

16 Texas A&M University System $3,334,201 

17 University of Minnesota Twin Cities $3,160,379 

18 University of Illinois Urbana-Champaign $2,715,721 

19 Purdue University West Lafayette $2,709,182 

20 Oklahoma State University Stillwater $2,468,411 

21 University of Tennessee Knoxville $2,415,177 

22 Virginia Polytechnic Institute and State University $1,335,146 

23 University of Florida $1,247,198 

24 Tuskegee University $884,127 

25 Texas Agrilife Research $815,048 

26 Oregon State University $794,828 

27 Auburn University At Auburn $375,520 

28 Mississippi State University $337,379 

 Grand Total $170,637,246 

 Mean $6,094,187 
 Median $4,117,204 
SOURCE: BRIMR, 2012. 
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NIH awards data also show that departmental and other units outside of vet-
erinary colleges that provide post-DVM training, for example in laboratory ani-
mal medicine and pathology, are more successful in attracting research funding 
than some colleges (BRIMR, 2012). Heavy teaching and clinical service loads, 
along with an institutional culture that some would contend does not place a 
high enough value on scholarship, undermines the competitiveness of veterinary 
schools in attracting research funding.  

There is a very long list of research areas in which the veterinary profession 
is well-positioned to play a major role. For example, a better understanding of 
the causes of human cancer, nutritional diseases, genetic diseases, and respirato-
ry diseases are especially relevant to research with companion animals that live 
in the same environment as humans. The key to assuring that the profession re-
mains a part of the critical research that is in front of us is to have the future 
workforce recruited and directed towards these issues. However, the sole de-
pendence of veterinary medicine on NIH funding, which only supports animal 
research related to human diseases, is insufficient. Veterinary medicine has a 
responsibility to address animal disease for the sake of animals. 

As Table 9-3 shows, support from USDA, which has historically played 
critical roles in food safety research and research to prevent and control infec-
tious diseases in livestock and poultry, was relatively flat in the five-year time 
period between 2002-3 and 2008-9. It is noteworthy that the agency has not ex-
panded the involvement of veterinary medicine in its pursuit of new research 
issues related to a litany of concerns: the control of infectious and zoonotic dis-
eases, antibiotic resistance, antibiotic alternatives, changing animal production 
environments, identification and control of the sources of foodborne diseases in 
meat and produce (for example E. coli O157:H7), the role of animal welfare in 
food safety, and the interaction of wildlife and natural ecosystems with food 
animals (NRC, 2005a; Jay, 2007, 2008).  

Two National Research Council reports, the “Critical Needs of Research in 
Veterinary Science” (NRC 2005a) and “Animal Health at the Crossroads: Pre-
venting, Detecting and Diagnosis of Animal Diseases” (NRC 2005b) address the 
urgency of the need for increased funding and support for veterinary science. 
Currently, federal funding ranks from poor to modest for addressing animal dis-
eases in production environments, wildlife, and for food safety and human 
health. Much of veterinary research is directed to the recognition of the cause of 
diseases; definition and diagnosis of diseases; response in the form of vaccines, 
pharmaceuticals, and management around the disease; and/or prevention. The 
latter is critical in the case of One Health as the profession works to prevent the 
spread of infectious disease to people. In addition to this, animals serve as senti-
nels of environmental threats, as demonstrated by the recent case of melamine in 
pet food. USDA, along with counterpart mission agencies that address human 
and ecological concerns, could provide the spark to ignite the collaborative re-
search activities related to One Health (King et al., 2008). 
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A major deterrent to the continued advancement of research in veterinary 
medicine is the lack of interest on the part of any federal or state agency or of 
industry and commodity groups to provide sufficient support for any of the ani-
mal species or their ecosystems. Veterinary medicine is the profession between 
human and animal health; it works at the interface of food and the environment. 
Animal diseases that affect the efficiency of food production, the spread of 
pathogens through ecosystems to fruits, vegetables and nuts, and the emergence 
of diseases from wildlife are all areas that require attention for funding from 
government and philanthropic organizations in order for the profession to thrive. 
This is essential for all of humankind as well as for maintenance of the quality 
of life and a sustainable global ecosystem. 

The forecast through 2016, as reported to the committee, indicates a lack of 
educational programs devoted to training future academicians, public practice 
professionals, and biomedical scientists, and the lack of an incentive structure to 
bring more students into these fields. Additional faculty members are needed to 
address the diverse curricular, research, service, and outreach activities demand-
ed by stakeholders, and in particular, to fill the roles the profession hopes to play 
in addressing One Health issues. That includes a need for expertise in ecosystem 
health, global health, food safety, animal welfare, disease recognition, response, 
recovery and prevention, and biosecurity. However, this is only likely to happen 
with national investments in academic veterinary medicine to train the future 
workforce in these fields, and a commitment on the part of veterinary colleges to 
give these issues greater priority. 

Without new faculty members, the future of veterinary medicine is unsus-
tainable. In the future, trained scientists in the scientific disciplines basic to vet-
erinary medicine will be in critical need of support. Allowing faculty salaries to 
be supported on federal training grants and making federal facilities available 
for the type of educational training that addresses national needs are two partial 
solutions. The concept of Centers of Emphasis related to national needs would 
also be an ideal means of leveraging expertise across the veterinary schools. 

Despite increasing demands for an expansion of veterinary expertise and re-
search over the last decade, the veterinary workforce has not grown significantly 
(NRC, 2005a). The potential for the profession and its impacts on society will 
only be reached if there is adequate infrastructure and financial resources to de-
velop a more highly-trained veterinary workforce. Until that occurs, critical na-
tional needs will remain unattended.  
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An Economic Perspective  
on the Veterinary Profession 

 
INTRODUCTION 

 
Previous chapters of this report describe the committee’s examination of 

trends, such as the growth of the U.S. population of companion-animal owners, 
the consolidation of the cattle industry, and job vacancies in the pharmaceutical 
industry as indicators of the demand for veterinary services. The supply of 
available veterinary expertise was examined from the perspective of anticipated 
retirements, membership in professional associations, and the numbers of stu-
dent deciding to pursue (or not to pursue) advanced training, for example. 

In this chapter, the economic aspects of veterinary medicine are examined 
as an indicator of how well the supply of veterinarians is matched by the de-
mand for their services. From both a practical and economic perspective, the 
nation’s veterinary workforce is most valuable when the skills, education, and 
experience of veterinarians match the jobs they hold. Veterinarians who have 
greater investments in education would expect to be rewarded with higher earn-
ings and anticipate fulfillment in their careers once their hard-earned skills are 
put to good use. The nation receives the full benefit of its investment in veteri-
nary education through the quality of care available to animals and in improve-
ments in public health. 

One would also expect a veterinary education to yield financial returns for 
graduates comparable to those in other careers that have similar educational re-
quirements and lifestyles and, indeed, with returns on other financial invest-
ments of comparable risk. Of course, financial return is just one dimension of 
the gains associated with education. Many people value the lifestyles and other 
intrinsic forms of satisfaction associated with education. And of course, many 
veterinarians value the opportunity to work with animals, to work outdoors, and 
to work in science. 

From an economist’s perspective, the veterinarian position match is a two-
way street. Employers will seek to take advantage of the available skills in the 
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workplace, moving the more educated and skilled into more demanding roles 
and using the less skilled when it is more economical. The nation’s public and 
private sectors can construct their programs for animal care and public health to 
take advantage of appropriate skills in each role. 

Mismatches between levels of educational attainment and workforce roles 
diminish the value of people in all professions, including veterinary medicine. 
One kind of mismatch can occur, for example, if demand exceeds capacity. Em-
ployers raise salaries hoping to attract individuals with the needed skills and as a 
result, salaries can climb beyond what is warranted relative to the level of educa-
tion and skills held by job candidates. If there are too few veterinarians (in spite 
of the high wages offered), the knowledge inherent in veterinary medicine can-
not be used widely because there are simply too few veterinarians to serve all 
needs.  

Another kind of mismatch occurs when capacity exceeds demand. Salaries 
then stay below what is appropriate for the level of education and skills of a 
DVM. With lagging salaries, veterinarians can be underemployed, causing some 
to shift to careers that do not make full use of their specific veterinary skills and 
education. In a sense, they are victims of an overinvestment in veterinary educa-
tion, meaning that the expensive training of veterinarians will not be fully 
worthwhile for all who are trained. Many will find their careers unsatisfying 
because their jobs are not challenging, and many new graduates will have diffi-
culty in repaying their educational loans. 

A third kind of mismatch occurs when the education is not attuned to the 
needed occupational roles. For example, an educational program that prepares 
many veterinarians for traditional large-animal practice could be a disservice to 
its graduates, as the demand for traditional large-animal veterinarians is decreas-
ing. A program that fails to select for and develop skills in leadership, team-
work, communication, planning, and budgeting will provide a poor preparation 
if veterinarians are expected to manage teams of technicians and assistants.  

The remainder of this chapter examines economic characteristics of the vet-
erinary profession for signs that these mismatches might be occurring and offers 
suggestions for ways to establish an economic equilibrium between supply and 
demand. 

 
THE RATE OF RETURN OF A DVM DEGREE 

 
One way to assess the nation’s workforce requirements in veterinary medi-

cine is to consider the level of earnings relative to the investment in a veterinary 
education. It is then possible to forecast how many veterinarians are likely to be 
employed in jobs that use their skill at that level of earnings. The number of 
veterinarians, their earnings, and the cost of education are important for under-
standing the changes that occur in the profession and for judging how well the 
number of veterinarians matches the nation’s requirements (Getz, 2007).  
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Using the balance between earnings and the educational investment to as-
sess workforce needs produces different results than other analyses of the veter-
inary workforce, such as a recent study of veterinary medicine in New England 
(Koshgarian et al., 2008). That study forecast a shortfall of 650 veterinarians in 
New England in 2014 and a national shortfall of 4,000. The national forecast in 
the study predicted 3,000 new openings a year for 8 years (2006-2014) com-
pared to an inflow of 2,700 new DVMs a year, for an annual shortfall of 10%. 
The study drew on the work of the so-called KPMG study (Brown and Silver-
man, 1999b), which focused on trends in sectors that employ veterinarians and 
on the age profile of veterinarians to forecast retirements (assumed to occur at 
the age of 65 years), but which did not consider the level of earnings associated 
with a DVM degree.  

Planning for future workforce requirements by looking only at the number 
of veterinarians without considering earnings is likely to be misleading. For ex-
ample, there are many older food-animal veterinarians in New England. Looking 
at the average age of veterinarians might lead to the view that more DVMs are 
needed as replacements for retirees. If the demand for food-animal veterinarians 
in New England is declining as seems more likely, however, younger DVMs are 
likely to have switched careers, leaving an aging group of veterinarians whose 
salaries are stagnating, and are insufficient to attract replacements. Older veteri-
narians are less likely to switch careers even though earnings have leveled out. 
They may choose to postpone retirement to reach financial goals. As the aging 
group of veterinarians ultimately retire, the result is likely to be a smaller num-
ber of practicing food-animal veterinarians. A consideration of earnings leads to 
the conclusion that fewer food-animal veterinarians are likely to be employed in 
New England in the future. In other words, an aging workforce with sluggish 
growth in earnings does not signal an impending surge in employment opportu-
nities. 

Employing veterinarians requires financial resources, of course. But sub-
stantial financial resources also are required for providing training in veterinary 
medicine. The expected earnings and other rewards should be balanced with the 
cost of the education. This discussion begins with a focus on the rate of financial 
return and then considers other values associated with veterinary careers. 

 

The Influence of Education on Earnings 
 

The educational “rate of return” relates the cost of an education to one’s fu-
ture earnings. An increase in earnings that results from of having attained an 
education is the “financial return” on that investment. As a point of reference, 
the rate of return on investment in a baccalaureate compared with a high-school 
diploma is approximately 13-16% (Getz, 2007). Assuming a real rate of interest 
(after inflation) of 3%, the present value of lifetime earnings for life scientists 
with a baccalaureate (BS) degree is $1.0 million for men and $0.8 million for 
women; these reflect average rates of survival and labor-force participation of 
college graduates of each sex.  
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To understand the financial return on investment in obtaining the DVM, it is 
helpful to look at average earnings of DVMs who are in private practice and 
work exclusively with companion animals. DVMs who work exclusively with 
small animals in private practice without post-graduate training are the largest 
group of veterinarians, and their earnings strongly influence the earnings of 
DVMs in other roles.1 Of course, veterinarians become seasoned with experi-
ence in a particular kind of career and do not easily move among the different 
categories. There also are important differences in earnings among categories. 
However, many new DVMs can choose among the categories, and shifting is 
common in the first years of a career. As a consequence, earnings in the domi-
nant group, small-animal practice, have an important influence on earnings in 
the others. 

Figure 10-1, which is a snapshot of the average income of small-animal 
practice owners and associates in 2005, shows that male practice owners with 
more years of job experience enjoyed substantially higher earnings—a phenom-
enon similar to that seen in many other professions. The earnings profiles for 
female practice owners and for career associates of either sex, however, are rela-
tively flat with increased experience. Those differences (which can be attributed 
to various factors; for example, see Box 10-1) mean that the rate of return on 
investment in obtaining the DVM differs significantly between men and women 
and between practice owners and career associates.2  

The simplest method for determining the financial rate of return to a DVM 
is to compare the earnings of those holding a DVM with the earnings of those 
who are working as life scientists and engineers and have a BS as their highest 
degree, separately for men and women (Bell et al., 2007, Figure 2-73). The path 
to a DVM involves the cost of forgoing earnings as a BS life scientist and pay-
ing tuition for 4 years of education after earning a BS degree with earnings be-
ginning in year 5. From the point of view of an individual student, tuition and 
the forgone earnings are the primary cost of education. Assume that is $19,000 
per year for an in-state student (the 2008-2009 average) (AAVMC, 2009) and 
$36,000 per year for out-of-state students. From the perspective of universities 
and state governments, the full cost of training, including state government ap-
propriations and revenues from other sources, is about $66,000 per student per 
year (AAVMC, 2009).  
 

                                                 
1This analysis assumes that the average DVM is similar to the average BS holder in 

the life sciences in most respects other than completion of the more advanced degree.  
2A note of caution: The response rate for the American Veterinary Medical Associa-

tion compensation surveys is about 25%. If DVMs who are more successful are more 
likely to respond, the reported rate of earnings may exceed actual averages. Nonresponse 
may be highest among those who choose not to join the association and who are not in 
veterinary practice. And response rates may differ by sex in a manner that could distort 
comparisons. 

Workforce Needs in Veterinary Medicine

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/13413


202                  Workforce Needs in Veterinary Medicine 

 

$-

$20

$40

$60

$80

$100

$120

$140

$160

$180

0 5 10 15 20 25 30

Years Since Degree

In
co

m
e 

in
 $

00
0s

 2
00

5 Male
Owner

Female
Owner

Male Assoc

Female
Assoc

,

 
FIGURE 10-1 Mean incomes in small-animal practice. DATA SOURCE: Calculated 
from AVMA, 2007d. 
 
 

Assume also that the mean starting salary of veterinarians is $71,000 and of 
people who have a BS in the life sciences is $35,000. The present value of life-
time earnings of male practice owners net of the present value of the tuition 
payments is $1.6 million. Comparing that with the earnings of life scientists who 
have a BS yields a rate of return of 17% on investment in obtaining a DVM, 
which is comparable with returns for degrees in other programs of higher educa-
tion. For female practice owners, however, the present value of lifetime earnings 
net of tuition is $0.9 million—a 10% rate of return compared with the earnings 
of BS life scientists. For male career associates, the present value of lifetime 
earnings net of tuition is $1.2 million, for a rate of return of 11% compared with 
the earnings of BS life scientists. For female career associates, the present value 
of lifetime earnings less tuition is $0.8 million, for a rate of return of 7% (Table 
10-1). 

For nonresident students, tuition and fees average $36,000, and rates of re-
turn are commensurately lower, as Table 10-1 shows. With out-of-state tuition 
and fees, the rate of return on the investment in obtaining a DVM is below 10% 
for all, except for male practice owners, and particularly lower for female career 
associates, which is 4%.  

The figures in Table 10-1 are not adjusted for the number of hours worked 
per week, which can make a difference in the rate of return on an educational 
investment. As a group, associates work fewer hours than practice owners, and 
female associates work fewer hours than male associates. Adjusting the figures 
relative to hours worked might increase the rate of return of obtaining a DVM 
for associates relative to practice owners (and women relative to men). Howev-
er, based on hours actually worked, the total return on investment will be lower 
for associates and women. 
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BOX 10-1
Possible Reasons for Differences in the  

Earnings of Male and Female DVMs 
 

A partial explanation in the salary differences between male and female 
DVMs may be a greater likelihood that women will work part-time. In a recent 
survey, about 10% of male DVMs reported working part-time compared with 
20% of female DVMs. Women cite childcare and a preference for working part-
time more commonly than men (Donlin, 2008). In most professions, workers 
who withdraw from employment and then return later suffer a decrease in earn-
ings of about 10% for each year out of the workforce (Flyer and Rosen, 1997). 

A recent analysis of DVM salaries concluded that variables such as experi-
ence, hours and weeks worked, having board certification, having held a resi-
dency position, having an equity stake in the business, living in a small or mod-
erate community, and having been married (as a proxy for having children) 
account for the majority of differences between male and female DVM earnings. 
When these factors were considered, the difference in earnings between males 
and female veterinarians was reduced to about 9.0% (Goldin and Katz, 2010). 

Estimating the relative importance of several possible causes of the sex dif-
ferential among private-practice owners will require careful investigation (Smith, 
2002). One set of hypotheses involves barriers that are more consequential for 
women, including access to funds—given student debt—to buy more lucrative 
practices, the willingness of established practice owners to sell to women, and 
even the possibility that clients spend differently when obtaining veterinary ser-
vices from women than from men. A second set of hypotheses involves possible 
differences in DVMs’ preferences. Female practice owners may prefer to work 
fewer hours, spend more time with each client, and show less zeal for owning 
practices and maximizing profit. A third set of hypotheses involves possible dif-
ferences between men and women in responding to surveys. Surveys that re-
quest information about income and performance may have relatively low re-
sponse rates. If the women and men who respond tend to come from different 
parts of the distribution of outcomes, the reported differences between them will 
be a distortion of the actual differences. If men are less likely than women to 
respond because they view their income as less than their expectations, the 
reported differences will exaggerate the sex differential.  

Other hypotheses are related to the maturity of the profession and the timing 
of women being allowed unbiased access to admission into veterinary colleges. 
Women began to exceed half the enrollment in DVM programs in the 1990s. As 
more women began to be admitted into DVM programs, the market for private 
veterinary services matured. Female graduates found an arena in which there 
were fewer places to establish new practices and the practices available for sale 
were generally expensive. Another possibility is that male associates left the 
profession when earnings stagnated, and this resulted in the observed sex shift 
in the profession (Miller, 1998). Finally, outright sex discrimination in salary is a 
possibility. These hypotheses, of course, are not mutually exclusive and there-
fore need to be considered jointly. Finding and interpreting evidence to test 
them will be challenging.  
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TABLE 10-1 Estimated Average Return for Obtaining a DVM 

Annual Costs to Obtain DVM 

Average Rate of Return (percent) 

Male Owner Female Owner 
Male 
Associate 

Female 
Associate 

In-state tuition and fees, $19,161 17.0 10.0 11.0 7.0 

Out-of-state tuition and fees, $36,055 14.0 7.0 8.0 4.0 

Operating cost per student, $66,366 10.0 5.0 5.0 2.0 
DATA SOURCE: Calculated from AVMA earnings data and AAVMC, 2009.  
 
 

From the point of view of the nation as a whole, the cost of schooling is the 
tuition paid by the students plus the funds budgeted by the government to help to 
finance the veterinary medical colleges. The benefits from that investment are 
reflected in earnings. At $66,000 per year, the total cost per student—tuition and 
fees plus state and other support, means that the rate of return to a DVM that 
reflects the full cost of the education is lower than the return that is visible to the 
individual student (AAVMC, 2009). As Table 10-1 shows, for male practice 
owners, the return that reflects the full cost is 10%; for female practice owners 
and male career associates, it is 5%; and for female career associates, it is 2%. 
Those returns are relevant to universities and state governments as they make 
decisions about where to invest public funds in educational programs, as dis-
cussed later in this chapter. 

Now that 77% of new DVMs (active AVMA members with 2007 DVMs) 
and 42% of all DVMs (active AVMA members) are female, the rate of return 
for women is coming to dominate that of the profession and therefore defines 
the typical financial return on investment in obtaining the veterinary medical 
doctorate. More investigation will be needed to understand why female practice 
owners and associates earn less than male practice owners and associates and to 
judge whether female practice owners are likely to experience earnings more 
comparable with those of male practice owners in the years ahead. There appear 
to be many reasons why the earnings of women differ from men (see Box 10-1).  

In addition, as national chains of veterinary clinics (such as Banfield, The 
Pet Hospital) provide an increasing share of all veterinary care, an increasing 
proportion of practicing veterinarians will be associates, not practice owners. 
The return on investment to practicing associates will play a larger role in defin-
ing the average return to DVMs than when a higher proportion of veterinarians 
were practice owners. 

Financial returns are only one motive for pursuing a DVM degree. Many 
people seek a DVM because they value the opportunity to develop and use their 
skills in a life science to aid animals and their owners. They may value roles in 
improving public health and sustaining wildlife. Because these motives are im-
portant, there is no reason to expect that the financial returns in veterinary medi-
cine will equal those of other health professions that involve similar levels of 
education. Nevertheless, the financial returns play a significant role in shaping 
the profession. At least one study on the interests of minorities in veterinary 
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medicine suggests that the lower financial return of a DVM degree relative to an 
MD degree, and the prospects of carrying a high debt load after graduation 
might be among the factors that dissuade greater number of minorities from ap-
plying to veterinary school, particularly if they do not share the non-financial 
motivations for pursuing veterinary medicine (Kendall, 2004). 

 

TRENDS IN EARNINGS 
 

The earnings of DVMs had been on an upward trend over the last decade, 
recouping a decline in the 1980s and early 1990s (Getz, 1997). Figure 10-2 
shows earnings for DVMs in private practice in 2006 dollars (that is, adjusted to 
constant 2006 dollars using the Consumer Price Index). The earnings are aver-
ages for veterinarians of all ages (and experience) employed full-time in four 
types of practice. All four of the practice types shown (and those not shown) 
experienced a substantial increase in earnings from 1995 to 2005. Equine veteri-
narians, who make up about 6% of practicing DVMs, showed the highest rate of 
increase in that time period. Veterinarians exclusively in small-animal practice, 
about two-thirds of the veterinarians, also showed marked increases.  

The change in real earnings from 2005 to 2007, however, was essentially 
flat for small-animal practitioners, downward for equine practitioners, and up-
ward for large-animal and mixed-practice veterinarians. However, salaries for 
both large- and mixed- animal veterinarians fell in 2009 while small-animal 
practitioners gained slightly (AVMA, 2011a). About 8% of AVMA members 
are in mixed-animal practice, which is more common in rural areas. Less than 
2% of veterinarians serve large animals exclusively, and another 7% serve large 
animals predominantly.  
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FIGURE 10-2 Mean DVM income (in 2006 dollars) in private practice, 1965-2007. 
DATA SOURCE: AVMA annual compensation reports. 
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The trends in mean earnings are also reflected in starting salaries, which be-
gan to rise in the late 1990s. Figure 10-3 shows the starting salaries of all DVMs 
in 1980-1982 and of large- and small-animal DVMs thereafter. The salaries 
shown are of those who enter each type of practice with a DVM and no further 
training. The starting salaries of small-animal veterinarians set the pace. The 
starting salaries of large-animal veterinarians, which numbered fewer than 3 
dozen reporting in most years, show substantial year-to-year variability. Figures 
10-2 and 10-3, when considered in light of the number of new graduates enter-
ing the workforce, discussed later in this chapter, suggests that a surge in the 
number of new DVMs as in the 1980s led to lower earnings and that constrained 
growth in the number of new DVMs as in the 1990s led to higher earnings. The 
current trend is toward increasing numbers of graduates. The starting salaries 
can be better understood in the context of the flow of new graduates, as shown 
in Figure 10-4. Some 30-40% of new DVMs who reported their first positions 
begin their careers in exclusively small-animal practices. Less than 4% begin in 
exclusively large-animal practices. The biggest change over the last decade, 
however, was in the share of those who had post-DVM training, going from 
16% in 1999 to 49.2% in 2011, the majority of whom pursued post-DVM in-
ternships. Advanced training in specialty fields is playing a much larger role in 
the career paths of DVMs, as is discussed a little later in this chapter. 

 
The Effect of Student Debt on the Rate of Return 

 
Education that generates a high financial return to students might justify 

student borrowing to pay for some of the education. Borrowing, however, in-
volves two limits. First is the need for an income stream large enough to repay 
the loans, on average. When the rate of return on the added education is low, the 
extra income needed to repay loans may not be forthcoming. The second limit 
on borrowing is on wealth. Some fraction of students will suffer personal rever-
sals, accidents, or illness or discover a mismatch in their career. If they cannot 
call on other wealth to repay the loans, they will be forced into personal bank-
ruptcy or into earning permanently low incomes, with severe consequences. 
Students have access to loans that they may not be able to repay. The average 
debt of new DVMs who had loans (about 90% of all new DVMs) was $142,613 
in 2011. The average starting salary was $69,789 for exclusively small-animal 
veterinarians, the dominant group (Shepherd and Pikel, 2011). The ratio of debt 
to starting salary was 2.04. At the current (2011) rate of interest on student loans 
(6.8%), the annual debt service for $142,613 will be in excess of $18,000 per 
year for a 10-year payoff. This would put the debt at about 25% of the first year 
of income of an associate. Financial-aid professionals use a rule of thumb that 
the annual debt service on student loans should not exceed 10% of earnings 
(University of Minnesota, 2010). By that rule, an annual income of more than 
$180,000 would be necessary for DVMs to sustain the average annual debt re-
payment of $18,000 without imposing a difficult burden on themselves. For 
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some fraction of students, particularly those who earn less than the average, the 
debt load may prove overwhelming. Although the trend toward increased stu-
dent debt is common in higher education, it is a particular difficulty in veterinary 
medicine, in which incomes remain low relative to the cost of the education.  
 
 

 
FIGURE 10-3 Mean starting DVM salaries (in 2006 dollars). NOTE: Response rates of 
annual surveys of graduating DVMs are typically greater than 90%. DATA SOURCE: 
AVMA Annual Surveys of Veterinary College Graduates. 
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FIGURE 10-4 Positions taken immediately after earning DVM, by percentage of DVM 
respondents. NOTE: Response rates of annual surveys of graduating DVMs are typically 
greater than 90%. DATA SOURCE: AVMA Annual Surveys of Veterinary College 
Graduates. 
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Comparison of Earnings in Other Health Professions 
 

The experience in other health professions reveals how different levels of 
education relate to lifetime earnings. There are important roles for 2- and 4-year 
degree-holders, for master’s and doctoral graduates, and for those who have 
substantial postdoctoral training. The Bureau of Labor Statistics produces its 
Occupational Outlook Handbook every two years and it is the most readily 
available source of information on careers. The Bureau gathers data on many 
professions using standard methods so that information on earnings and educa-
tional requirements can be compared. That information is supplemented with the 
annual Occupational Employment Statistics (OES) survey. Together with the 
Handbook, the median earnings for health occupations reported in the OES sur-
vey gives a picture of the relationship between education and earnings in an ar-
ray of health professions (see Figure 10-5). 

Two-year associate degrees are inexpensive because they require less time 
of students and are generally offered by colleges that operate at modest cost per 
student. Holders of associate degrees, on the average, earn a substantial return 
on their investment in education as measured by the gain in earnings compared 
with those of typical high-school graduates. In the health professions, 2-year 
programs that produce registered nurses (RNs) yield very high returns. About 
three-fourths of new RNs enter their profession with associate degrees. In 2010, 
RNs had median earnings of $64,688 (BLS, 2011). Another occupation that usu-
ally begins with a 2-year degree is that of a dental hygienist. The median earning 
of hygienists in 2010 was $68,425. 
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FIGURE 10-5 Median career earnings in the health profession. NOTE: DVM = Doctor 
of Veterinary Medicine; ACLAM=Diplomate, American College of Laboratory Animal 
Medicine; MD = Medical Doctor. SOURCE: BLS, 2011 and MGMA, 2011. 

Workforce Needs in Veterinary Medicine

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/13413


209 An Economic Perspective on the Veterinary Profession 

Four-year BS programs involve more cost both in student time and, typical-
ly, in college funding. BS degree holders generally earn more than 2-year degree 
holders to justify the added expense. In the health professions, physician’s assis-
tants (PAs) generally require at least 4 years of college, including at least 2 years 
before enrollment in the 2-year PA program. PAs in full-time clinical practice 
had median earnings of $86,403 in 2010. Dieticians must hold a BS; their medi-
an earnings were $53,248 in 2010. Radiation therapists may hold Bachelor of 
Arts (BA) or associate degrees or certificates; their median earnings were 
$75,000 in 2010 (BLS, 2011). 

Master’s degree programs often involve 2 years of education after a BS. 
Having more expensive education generally leads to higher salaries. Physical 
therapists (PTs) have a master’s degree and averaged $76,315 in earnings in 
2010. Pharmacists generally enter a 4-year doctor-of-pharmacy program after 
completing at least 2 years of college; median earnings of pharmacists in 2010 
were $111,571 (BLS, 2011). 

Doctoral programs generally involve 4 years of post BS education. Doctoral 
graduates usually earn enough to justify the higher investment in their education. 
Dentists, for example, had average salaries of $141,045 in 2010. Primary-care 
physicians generally have at least 3 years of residency training after receiving an 
MD or an equivalent degree. Earnings of primary-care physicians were 
$202,392 in 2010. Specialty physicians (not shown in figure 10-5) had median 
earnings of $356,885 with 14 to 17 years of post-secondary education (MGMA, 
2011). 

Veterinary medicine contrasts substantially with the pattern of education 
and earnings outlined above. Veterinary technicians may begin with 2-year as-
sociate degrees or with 4-year BS degrees, much like RNs. In 2010, veterinary 
technicians had median annual earnings of $29,702 (BLS, 2011). That rate is 
considerably less than half of the dental hygienists and RNs who had 2-year 
degrees. There do not appear to be BS and master’s-level occupations in veteri-
nary medicine that are comparable with PAs and nurse practitioners. 

Veterinarians with a DVM earned a median of $79,050 in 2010 (BLS, 
2011). That rate is well below the earnings of pharmacists who have 2 years less 
education and somewhat more than half of those of dentists who, similar to the 
DVM, have 4 years of post BS education. 

Postgraduate study, however, leads to substantial gains in veterinarians’ 
earnings. Some 49.2% of recent DVM graduates now pursue additional study. 
The average earnings of a DVM board-certified in laboratory-animal medicine 
was $175,034 in 2009 (AVMA, 2011a). The advanced training required for 
board certification yields substantially higher earnings than the DVM degree 
itself. In 2008, 9,305 DVMs, or about 11% of all DVMs were board-certified in 
at least one specialty. The DVM degree serves increasingly as preparation for 
more advanced study. It is difficult to forecast how the rapid increase in new 
DVMs who pursue advanced study may affect earnings in the decade ahead. It is 
possible that, as the number of board-certified DVMs increases, the market for 
specialty services will become saturated, depressing average earnings. 
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Thus, there is a mismatch between veterinary medicine and the other health 
professions in the cost of education versus typical earnings. The mismatch caus-
es underemployment, turnover, career-shifting, and substantial financial burdens 
for graduates who have education loans. Underemployment means that profes-
sionals spend large amounts of time performing tasks that could be performed at 
lower expense by persons who have less education. Because of the underem-
ployment of highly-trained professionals, earnings opportunities for those who 
have less training are limited; they cannot earn as much as the bottom salaries of 
the more highly-trained professions in veterinary medicine. Turnover means that 
employees move from job to job, seeking modest improvements in earnings and 
prospects. Career-shifting means that people move from occupations for which 
they had trained to occupations for which their training is less suited. Underem-
ployment, turnover, career-shifting, and extraordinary financial burdens are all 
symptoms of occupations in which educational programs are not well matched 
to career opportunities. 

 

SUPPLY OF GRADUATES 
 

The supply of veterinarians has been growing since the late 1990s, as shown 
in Figure 10-6. The number of veterinary colleges expanded rapidly in the 1970s 
and early 1980s, and existing colleges expanded their enrollment. The surge in 
graduates abated in the 1990s, with the number of new DVMs at about 2,200 per 
year from 1985 through 1995. With the addition of a new college in California 
and the expansion of enrollment in other colleges, the number of graduates grew 
by more than 10% from 2000 to 2007, to nearly 2,500 graduates per year. On the 
basis of the number of students enrolled in 2010, 2,563 graduates were expected 
to be awarded a DVM from one of the 28 U.S. veterinary schools. The New 
England study mentioned earlier suggests that the number of graduates will av-
erage 2,700 by 2014 (Koshgarian et al., 2008).  

Graduates of some off-shore veterinary medical colleges may, under some 
conditions, enter practice in the United States. Ross University in St. Kitts and 
St. George’s University in Grenada have articulation agreements whereby grad-
uates of baccalaureate (4-year) colleges in the United States gain priority admis-
sion to the off-shore unaccredited DVM programs. The Ross program, for ex-
ample (http://www.rossu.edu/veterinary-school/faculty/), offers dual-degree 
programs with five U.S. colleges. Ross requires 28 months in residence (three 
semesters per calendar year) in St. Kitts for seven semesters of education fol-
lowed by three semesters of clinical training in one of 21 U.S. veterinary medi-
cal schools. Non-accredited foreign DVM programs generally require clinical 
experience in a domestic veterinary medical college for licensure in the United 
States. The Caribbean schools may add several hundred DVMs to the U.S. sup-
ply per year in the years ahead. AVMA has accredited nine veterinary medical 
colleges in Europe and Australia. Those colleges will award about 125 DVMs  
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per year to U.S. citizens, adding about 5% to the number of U.S. DVM gradu-
ates if all of them repatriate. Foreign graduates who achieve licensure in the 
United States find employment at Banfield, The Pet Hospital, and in many other 
areas of veterinary medicine. The overseas training programs compete with do-
mestic veterinary programs and are growing. 

The combined expansion of domestic DVM graduates and increasing for-
eign supply of DVMs is likely to increase the number of new DVMs who are 
beginning careers in the United States to over 3,000 per year within the next 10 
years. Those sources of new DVMs would make up for the national shortfall in 
supply projected in the New England study mentioned above (Koshgarian, 
2008). 

The Bureau of Labor Statistics forecasts growth in employment in veteri-
nary medicine for 2008 to 2018 (Lacey and Wright, 2010) with a 33% expansion 
in employment of veterinarians and 36% expansion in employment of veterinary 
technologists and technicians. The analysis cites expected growth in the pet 
population with more pet owners seeking veterinary service and the availability 
of increasingly sophisticated veterinary services. The analysis, however, does 
not take into account earnings and the likely increases in productivity as average 
earnings increase.  
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FIGURE 10-6 New DVM graduates by year in the United States. DATA SOURCE: 
AVMA with extrapolation based on current enrollments. 
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The role of veterinarians in addressing public health, food safety, biosecuri-
ty, animal welfare, and environmental issues will increase when public support 
for employment of veterinarians to address these problems expands, with com-
pensation levels sufficient to attract and sustain appropriate talents and skills. 
The Bureau of Labor Statistics doesn’t mention growth in employment in these 
areas. When substantial employment opportunities in these areas are imminent, 
the veterinary colleges would want to expand the number of graduates. They are 
also likely to expand their research roles to widen the knowledge base of the 
profession in these emerging areas. 

 

INCREASING THE RATE OF RETURN  
OF A VETERINARY EDUCATION 

 
Veterinary education needs to match graduates to opportunities more effec-

tively. The disappointingly low level of earnings of veterinarians as compared 
with other health professionals and the low rate of return to the DVM without 
advanced training are important signs that veterinary education is in need of 
more careful alignment with career opportunities. Also, the current veterinary 
workforce serves mainly companion animals. However, services related to food 
animals and wildlife, industry and laboratories, and public health are also im-
portant. Demand may be growing more rapidly in some sectors than in others. It 
will be important to adjust enrollment and veterinary education so that the prep-
aration of graduates matches job opportunities. The challenge to the veterinary 
colleges is to adjust their faculty, curricula, and tuition fees in light of the chang-
ing levels of public subsidy, as discussed in Chapter 9. Several strategies might 
be considered: 

First, holding the rate of growth in the number of graduates to a modest in-
crease would allow the demand for veterinarians to grow more quickly than the 
supply and lead to an increase in average earnings, which would help to bring 
earnings for the DVM more into line with earnings of other health professionals.  

Second, the regulatory process might be used to restructure the profession. 
With so many DVMs pursuing advanced training, a DVM degree is no longer 
the terminal degree in veterinary medicine. DVMs are now among several kinds 
of professionals who work with animals and public health. The growth of corpo-
rate practice, the increasing sophistication and scale of livestock production, 
telemedicine, and the prospect of elaborate electronic databases to track animals 
and outbreaks of illness may make it possible for baccalaureate and master’s 
degree holders who have specialized training to play important roles. The regu-
latory environment can adjust to changing circumstances by recognizing new 
roles. 

 

Veterinary Technicians 
 

The number of colleges offering 2-year veterinary-technician programs has 
grown dramatically from 69 in 1997 to 154 in 2008 (18 are 4-year programs), 

Workforce Needs in Veterinary Medicine

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/13413


213 An Economic Perspective on the Veterinary Profession 

and more will open (Peter Bill, Director, Veterinary Technology Program, Pur-
due University, 2009, personal communication). Most of the programs are in 
public and proprietary 2-year colleges. By 2010, students must have graduated 
from an AVMA-accredited veterinary-technician program if they are to take the 
Veterinary Technician National Examination, which is a requirement for licen-
sure in 44 states. The 2-year colleges generally offer inexpensive programs and 
attract students from local areas. There are also distance-education opportuni-
ties. As noted earlier, veterinary technicians earn relatively modest salaries. It is 
possible that underemployed DVMs are performing functions that would be 
performed by veterinary technicians if the DVMs were fully employed in tasks 
that required their expertise.  

The preceding idea suggests a comparison of the number of veterinary tech-
nicians with the number of veterinarians. According to the Occupational Out-
look Handbook, 79,600 veterinary technicians in 2008 worked with 59,700 vet-
erinarians—1.33 technicians per veterinarian (BLS, 2010). In contrast, 2.6 
million registered nurses worked with 661,000 thousand physicians, a ratio of 
almost four to one. Exploring the relationship between doctor and technician 
among professions would yield a deeper understanding of differences. There 
were 1.23 dental hygienists per dentist and 1.58 pharmacy assistants per phar-
macist in 2008. With rising incomes of veterinarians, there might be opportuni-
ties for more technicians at higher levels of earnings. Some veterinarians see 
technicians as competition, taking away jobs they do routinely. As veterinary 
incomes rise, technicians could be valuable assets who expand the practice range 
to underserved areas, add to the range of services offered by a practice, and in-
crease the earnings of DVMs. 

 
Veterinary Master’s Degree  

 
If real earnings for DVMs were to increase, the veterinary medical profes-

sion might introduce degree programs between the veterinary technician pro-
grams (2 years) and the DVM (8 years), the analogue of nurse practitioners, 
physician’s assistants, and doctors of pharmacy. Such programs might entail 5 
or 6 years of postsecondary education, some at the baccalaureate level and some 
in a professional program. Graduates of less-expensive educational programs 
would be well-trained professionals who are able to fill roles that are now gen-
erally filled in part by associates in veterinary practice. The specific forms and 
titles to be used could evolve with the programs. 

The nurse practitioner profession provides an important analogue. Post-
baccalaureate education of 12-36 months prepares nurses to be licensed to prac-
tice in a variety of clinical settings.3 Applicants who have 2-year degrees or bac-
calaureates not in nursing may be required to complete up to three semesters of 

                                                 
3The master’s programs at the Vanderbilt School of Nursing provide examples, 

http://www.nursing.vanderbilt.edu/programs.html. 
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coursework before beginning the master’s program. Much of the master’s-level 
education is tracked to a specific practice arena, for example, pediatrics, mid-
wifery, or psychiatry. The clinical experience that is part of the educational pro-
gram often uses a dispersed network of sites for a wider range of experiences. 
Near the top of the group are certified nurse anesthetists, who complete 24-36 
months of training and earned an average of $168,000 per year in 2008 (Online 
Nursing Degree, 2010). 

It would be expected that education could be much less expensive than that 
for the DVM and lead to well-paid roles in clinical, agricultural, and regulatory 
settings. For example, as the number of livestock producers declines, the de-
mand for veterinary services in an area—that is, the revenue that a practice can 
generate in an area—probably also declines. Regions that formerly supported a 
veterinarian can no longer do so. This is a not a sign of a shortfall in the supply 
of veterinarians but rather of a shortfall in employment opportunities. A limited 
array of veterinary services might be possible with less-expensive, less-trained 
personnel. Specially-trained veterinary masters might be successful in rural are-
as that have less demand than can support a DVM. A veterinary master’s service 
might be tied to a network of providers with telemedicine and coordinated rec-
ords. An alternative proposal would be to create community health providers: 
half-time in private practice and half-time in health surveillance of livestock and 
wildlife. This strategy would be more expensive that using technicians, but it 
follows the practice used successfully in the past in national bovine tuberculosis 
and brucellosis programs. 

 
Focused Veterinary Education 

 
The selection of DVM students and the curriculum might focus on talents 

and skills that are likely to yield higher returns, reflecting lower cost education 
and higher earnings. In particular, the DVM might be more specialized, branch-
ing at some point during the 4-year program to give more emphasis to prepara-
tion for advanced study by some, for managerial roles for those pursuing roles as 
practice owners, and for supervisory and other roles in public health. 

 
Specialization and Centers of Emphasis 

 
The accreditation of the veterinary colleges (Box 10-2) has historically re-

quired each college to provide full clinical training for service to all species of 
domestic animals. Each college incurs the expense of a substantial animal hospi-
tal with facilities for species of little interest in a given state. Wisconsin might 
well prefer a higher level of support for dairy that would be possible by reducing 
expenditures on swine, small ruminants, and poultry. Given the declining sup-
port of state governments for veterinary training, changing the accreditation  
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BOX 10-2
Accreditation of Veterinary Medical Colleges 

 
The American Veterinary Medical Association Council on Education accred-

its the veterinary medical colleges (AVMA, 2011d). The accreditation process 
sets 11 standards for the veterinary medical colleges, including curriculum and 
faculty. In most states, only graduates of accredited colleges and graduates of 
foreign programs who have satisfied requirements of the Educational Commis-
sion for Foreign Veterinary Graduates (AVMA, 2010f) or the Program for the 
Assessment of Veterinary Education Equivalence of the American Association 
of Veterinary State Boards may be licensed to practice.

 
 
rules could allow the veterinary colleges to specialize. Each may support train-
ing in the most popular areas, such as companion animals, and full training in 
the core disciplines that would prepare students for entry to advanced training. 
Each school may choose to offer advanced training in a limited number of spe-
cialties. Funding of premier programs in areas of national interest may come 
from regional consortia, from special tuition charges for advanced training in 
major areas, and from industry and government. 

Because the veterinary medical profession will grow where there are em-
ployment opportunities, the veterinary medical colleges should recruit students 
and prepare them for tomorrow’s careers. With some degree of specialization, 
individual colleges can concentrate on advanced training of higher quality in 
subject areas that address national needs. That might also improve the financial 
viability of the colleges and attract new sources of financial support. Developing 
a “critical mass” of expertise on particular aspects of veterinary medicine could 
also enhance the research missions of the schools.  

The role of veterinarians in promoting public health, including jobs in gov-
ernment (see Box 10-3), might best be pursued by a carefully organized effort to 
increase the employment of veterinarians and veterinary technicians through 
support of a Center of Emphasis (described in Chapter 9) to address specific 
public-health problems. Veterinary training at various levels might then be de-
signed to produce graduates who are prepared to fill the relevant roles. The level 
of compensation in the public-health roles should reflect reasonable returns on 
investment in education at each level and would rise as earnings in private prac-
tices increase. The aggregate effect will allow each member of a team to be 
more productive and the whole team to provide a high level of service, perhaps 
at a lower cost to the public who avail of veterinary services but potentially at 
higher net earnings for the team of professionals. 

However, training more veterinarians without expanding government pub-
lic-health services will do little to improve public health. There is a compelling  
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case for federal agencies to support training and research in fields for which they 
are responsible. For example, the U.S. Department of Agriculture needs special-
ists and research in veterinary medicine that are important for livestock produc-
tion and food safety. The Department of Homeland Security needs specialists 
and researchers in biohazards. The Department of Health and Human Services 
needs specialists and researchers in zoonotic diseases and in the problems and 
opportunities in the use of laboratory animals. National support for the training 
and research missions of the veterinary schools and colleges is essential for the 
intellectual future of veterinary medicine.  
 
 

BOX 10-3
Addressing Vacancies in Government Service 

 
Veterinarians in government service work primarily in the U.S. Depart-

ment of Agriculture (USDA) Animal and Plant Health Inspection Service and 
Food Safety and Inspection Service. Those agencies have many openings 
for veterinarians. They offer pay below those that are generally offered to 
private veterinarians and often assign veterinarians to remote locations. 
Openings for jobs with low pay that remain unfilled are not an indication that 
the nation has too few veterinarians. When veterinarians command salaries 
commensurate with the expense of their education, USDA and other gov-
ernment agencies may be compelled to restructure their workforce with vet-
erinarians in leadership and oversight roles and use 2-year and 4-year tech-
nicians and perhaps even master’s-level personnel for many front-line roles. 
Master practitioners would be the analogue of nurse practitioners who have 
12 months to 3 years of specialty education beyond the baccalaureate and 
are licensed to provide a variety of services. Because federal and state gov-
ernments employ a relatively small share—about 6%—of all veterinarians, 
government agencies must compete with the private sector in order to hire 
veterinarians. Nevertheless, many agencies offer salaries below those of the 
private sector and have many vacancies. Thus, new strategies to develop 
the public practice workforce are needed.  
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Conclusions and Recommendations 

 
THE STATE OF THE VETERINARY PROFESSION:  
ANOTHER DEFINING MOMENT IN ITS HISTORY 

 
The charge to the committee was “to study the broad scope of issues related 

to the veterinary workforce in the United States, including a study of historical 
changes in the size and characteristics of the veterinary workforce; assess the 
demographics and adequacy of the current supply of veterinarians in different 
occupational categories and sectors of the economy; and identify incentives, 
disincentives and other factors that are likely to affect the numbers of veterinari-
ans seeking jobs in different sectors in the future.”  

At this time in its storied history, the current picture of the profession is one 
of dynamic change and economic challenges. These conditions are altering the 
needs for veterinary expertise. The study was initiated at a time when there were 
concerns that veterinary academe was not producing sufficient U.S. graduates to 
fill the profession’s needs, especially in companion-animal and specialty prac-
tice. In response to the perceived future shortages, many veterinary schools have 
increased their enrollments, and new schools have been created in the United 
States and beyond, including for-profit schools, some of which have been ac-
credited by the American Veterinary Medical Association (AVMA) Council on 
Education. Moreover, there are plans to build additional schools in the United 
States. As a result, the supply of veterinarians is gradually growing. However, 
since the economic downturn that started in 2008, veterinary schools have lost 
tens of millions of dollars in public financial support that has increased the cost 
of a veterinary education to students. To generate much-needed revenue, class 
sizes have increased, especially with higher-paying non-state residents. Concur-
rently, there has been an increase in the delivery of companion-animal oriented 
veterinary education and of graduates seeking companion-animal jobs. These 
combined changes have brought the profession to a critical juncture. 

The committee is concerned that an unsustainable economic future is con-
fronting the profession and calls for veterinary organizations, academe, industry, 
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government, and nongovernment organizations (NGOs) to proceed strategically 
and with urgency. However, for that support to be forthcoming, society must be 
convinced that an investment in veterinary medicine is an imperative. The pub-
lic, policymakers, and even medical professionals are frequently unaware of 
how veterinary medicine fundamentally supports both animal and human health 
and well-being. Broadening the public’s understanding will require a com-
mitment by veterinary leadership, the academe, and practitioners to devel-
op and promote the profession as one that offers diverse career paths with 
many different niches for veterinarians, ranging from traditional compan-
ion-animal practice to public- and private-sector positions in biomedicine, 
animal research, wildlife, the environment, global food production, and 
public health.  

Taxpayers must receive an adequate return on their subsidy to veterinary 
education and should be convinced of the benefits of subsidizing veterinary pro-
fessionals. Most students come to veterinary schools to enter into the compan-
ion-animal sector of the profession and instruction in the care of pet animals 
forms a sound base of biomedical knowledge on which the comparative medi-
cine components of instruction are layered. Thus, dog anatomy is the founda-
tion, and pig, cow, horse, chicken, and wildlife anatomy are efficiently delivera-
ble in a comparative context. The same is true for physiology, pathology, 
pharmacology, toxicology, medicine, and surgery. The primary shortcomings of 
the small animal model of instruction relate to its emphasis on comparative 
management paradigms for diseases related to inbred animals, and the limited 
focus on population level and environmentally-based disease prevention. Epi-
demiology, and environmentally-based disease prevention need to be required 
core courses in veterinary curricula and in certifying veterinary schools.  

Many of the positions that veterinarians need to fill will require additional 
education beyond the Doctor of Veterinary Medicine (DVM) degree. Yet the 
basic challenge remains funding this education. Thus, while pursuing less-costly 
approaches to delivering veterinary education and veterinary services is general-
ly required, it is even more essential that the colleges and schools of veterinary 
medicine engage employers and public and private funders in their efforts to 
target and strengthen particular fields of veterinary expertise and research.  

In this chapter, the committee presents its key findings and conclusions 
about the state of the veterinary profession and the prospects for its future, and it 
explores options for how the veterinary schools and colleges can prepare their 
graduates to better respond to the changing societal needs for veterinary exper-
tise.  
 
CONCLUSION 1: In its review of the profession, the committee found little 
evidence of widespread workforce shortages in veterinary medicine, alt-
hough industry and some areas of academic veterinary medicine are expe-
riencing shortages of veterinarians who have advanced training. The com-
mittee noted a difference between workforce shortages and unmet needs for 
veterinarian positions. Societal needs for veterinary expertise are substan-
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tial and growing, but the potential contributions of veterinary medicine are 
not realized because appropriate positions in relevant sectors are lacking.  
 

As the committee examined the question of whether the supply of and the 
demand for veterinarians were in balance in a given sector, it struggled to ra-
tionalize the apparent need for veterinary services with the economics of today’s 
veterinary marketplace. Personnel shortages occur when well-paid positions are 
not filled. Such shortages exist, for example, in industry, where employers can-
not fill high-paying positions with veterinarians who have advanced training in 
biochemistry, biochemical mechanisms of diseases, basic pharmacology and 
toxicology, pathology, laboratory-animal medicine, and regulatory toxicology. 
These experts are in demand and can command salaries that are well beyond 
those of professorial ranked faculty. Similarly, veterinary colleges are in need of 
basic scientists who can leverage extramural research support for programs. In 
the committee’s view, opportunities for highly-trained veterinarians in industry 
and the basic sciences are growing, and the new and vacant positions represent a 
clear shortage because there are few qualified individuals to fill those jobs. 
Those shortages can be addressed by equipping future veterinarians with the 
skills required by these positions and by eliminating barriers to their employ-
ment. 

In contrast, unmet needs occur in settings where well-paying veterinary po-
sitions are lacking. That includes situations in which positions exist, but offer 
salaries too low to attract candidates, as well as instances in which expertise in 
comparative medicine might be relevant, but positions that explicitly require 
veterinary expertise do not exist. By expanding appropriately-paid employment 
opportunities that use different kinds of veterinary skills, including rethinking 
how veterinary services are provided, society can better capture the benefits of 
veterinary expertise. For example, in situations where the low density of small 
farms with marginal resources cannot financially support positions for full-time 
food-animal (FA) veterinarians, alternatives to conventional veterinary practice, 
including an expanded use of technicians under the supervision of veterinarians, 
will be important. In wildlife and ecosystem health, development of thoughtful 
measures to manage the health of terrestrial and aquatic wildlife, conservation of 
threatened and endangered species, and control of emerging infectious and toxi-
cological agents could benefit from greater involvement by veterinarians. Veter-
inarians are not prevented from entering those fields now, but developing sus-
tained funding for veterinary positions will require efforts to promote a wider 
understanding of the value of veterinary services among public and philanthrop-
ic supporters of wildlife and the environment. As noted in chapter 10, the goal of 
balancing supply and demand is to match jobs that require particular kinds of 
skills with persons who have those skills.  

Strictly on the basis of financial return on educational investment as an in-
dicator of the market demand for veterinary expertise, there is no substantial 
profession-wide shortage of veterinarians. Increases in salaries and benefits are 
smaller than the increases in the cost of a veterinary education for students. Ac-
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cording to the 2011 AVMA Report on Veterinary Compensation, companion-
animal-exclusive practitioners’ mean and median incomes are increasing. How-
ever, companion-animal-practice income growth has slowed. In recent years, 
public-practice and corporate-practice incomes have increased slightly. Food-
animal exclusive, equine, and mixed-animal practice median incomes were 
growing before 2007, but in 2007-2009 a sudden decline occurred.  

Unmet needs for appropriately-compensated positions exist in the public 
sector for veterinarians who have specialized training in epidemiology, food 
safety, wildlife and ecosystem health, and public health. Jobs in those fields 
generally offer salaries that are much lower than those in the private sector, 
many have salaries that are too low to attract top candidates, and some are not 
advertised with a requirement for a veterinary degree, so many of the positions 
remain unfilled by veterinarians. Public-practice veterinarians are essential for 
maintaining the safety of foods of animal origin and for controlling diseases of 
wildlife and livestock, including zoonotic diseases. An insufficient workforce of 
public-practice veterinarians places at risk the health of American citizens, the 
well-being of the nation’s food-animal industry, the health of U.S. wildlife re-
sources, and the U.S. economy. 

 
Recommendation 1A: Industry veterinary workforce shortages can 
be addressed by deeper partnerships between academe and indus-
trial employers of veterinarians. Academe should more actively 
seek industry biomedical research partnerships, student mentor-
ing, and opportunities in the curriculum to expose students to cor-
porate practice.  

 
The establishment of student clubs for pathology and laboratory-animal sci-

ence at veterinary colleges, as recently initiated by the American College of La-
boratory Medicine, the American Society of Laboratory Animal Practitioners, 
and the American College of Veterinary Pathologists (ACVP) is a favorable 
development, as is industry support for internships and training positions 
through the ACVP/STP [Society of Toxicologic Pathology] Coalition for Veter-
inary Pathology Fellows. Industrial externships could bring greater exposure to 
career opportunities in pathology, laboratory animal medicine, and toxicology. 
The Virginia-Maryland Government and Corporate Practice track is another 
example. Given the limited resources of veterinary colleges, consideration 
should be given to partnering with such programs or tracking options in veteri-
nary colleges to offer the best opportunity for channeling students into careers in 
laboratory-animal medicine, pathology, and comparative biomedical research.  
 

Recommendation 1B: To meet the needs for positions for veteri-
narians in public practice, the committee urges state and federal 
governments to re-examine their policies on remuneration, re-
cruitment, and retention of veterinarians. 
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It is encouraging that the U.S. Office of Personnel and Management has 
formed the Talent Management Advisory Committee to bring agencies together 
in a forum to discuss a strategic workforce plan regarding current and future 
federal needs for veterinarians. State and federal agencies, especially ones that 
target food safety and wildlife and ecologic sustainability, should articulate the 
full value of the veterinary profession to their missions and take steps to support 
a coherent plan to strengthen the profession’s role in research, food safety, ani-
mal welfare, public health, and ecologic sustainability. The public interest is put 
at significant risk when attention to workforce needs related to these issues is 
not addressed. A number of personnel policies—from recruitment strategies and 
hiring practices to retention initiatives, including child care and parental leave 
that might attract female candidates—should change to improve the federal gov-
ernment’s opportunity to employ veterinarians. 
 

Recommendation 1C: The Association of American Veterinary 
Medical Colleges, American Animal Hospital Association, and 
American Veterinary Medical Association should develop realistic 
strategies for meeting companion-animal veterinary medical work-
force needs. Building such a strategy requires reliable national data 
on consumer demand for companion-animal care, the economics of 
private practice, the role of veterinary technicians in extending 
companion-animal care, and the implications for the profession of 
growth in accredited and non-accredited veterinary schools both 
inside and outside the United States. 

 
The demand for a veterinary education among U.S. citizens remains high, 

yet the economic reality regarding student educational costs in relation to mod-
est practice incomes is worrisome. Companion-animal veterinary medicine has 
come to dominate the curriculum and resources of veterinary schools, some-
times to the detriment of other fields of veterinary medicine, so it is important to 
understand as clearly as possible the demand for needs for companion-animal 
services, and to plan accordingly by developing a strategy to support the clinical 
faculty, specialists, and others required to train new companion-animal practi-
tioners and companion-animal paraprofessionals. A growing part of the future 
companion-animal veterinary workforce will consist of veterinarians who grad-
uated from colleges outside the United States. The impacts of that trend on U.S. 
veterinary schools, companion-animal practitioners, and the quality of and ac-
cess to a veterinary education, particularly as the profession attempts to increase 
the numbers of underrepresented minorities in its ranks, must be studied closely. 
This analysis must be approached in the context of meeting the need for veteri-
nary services in all sectors of the profession, and seek to balance the actual de-
mand for companion-animal veterinary medical practitioners with the capacity 
to meet those needs within current and future economic realities.  
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CONCLUSION 2: The decade-long decline in funding of education and 
research has jeopardized the profession’s future capacity to serve societal 
needs.  
 

Veterinary medicine has made immense contributions to human well-being 
but is losing the breadth of its intellectual base as a consequence of reduced pub-
lic funding for veterinary education and research. The trend jeopardizes the vig-
or of veterinary medicine, threatens the profession’s future, and urgently re-
quires a change in direction. The profession will not be able to fulfill its 
responsibilities to society without maintaining a pool of high-quality scientific 
investigators and robust research programs.  

The number of students who are exposed to sophisticated fundamental and 
applied research is declining. Crucial investments in the infrastructure of basic 
and translational research are not being made, and the creation of new veterinary 
basic-science faculty is fading. Research is declining in veterinary colleges on 
such topics as molecular genetics, molecular oncology, gene therapy, stem cells, 
immunology, virology, toxicology, pharmacology, and epidemiology, and the 
profession’s responsibilities in food safety and ecosystem health are also not 
being met. It is in those fields that some of the most important advances in com-
parative medicine can be expected and will define the profession in the years to 
come.  
 

Recommendation 2: Veterinary academe should increase its com-
mitment to research, developing future faculty, and encouraging 
current faculty to work across disciplinary and professional 
boundaries. The Association of American Veterinary Medical Col-
leges is well positioned to take on this challenge.  

 
Veterinary schools need to demonstrate a commitment to building the kind 

of faculty that can lead cross-disciplinary and inter-professional studies, to find 
partners to support graduate training, and to develop collaborations with entities 
outside the veterinary schools to seek research and other support. Effective re-
search programs require long-term commitments by teams of investigators.  

In addition, research-based educational environments draw students to re-
search careers, an essential process for sustaining the profession’s intellectual 
core. The report National Need and Priorities for Veterinarians in Biomedical 
Research (NRC, 2004) offers several suggestions for attracting students to re-
search careers, including acquainting students with research opportunities 
throughout veterinary school, including in the curriculum, actively seeking stu-
dents with an interest in research, and working to find support for post-graduate 
research training.  

There are unique opportunities for the profession to build research programs 
in the biomedical sciences. Comparative veterinary medicine addresses a broad 
spectrum of spontaneously-occurring diseases that are homologues of diseases 
in humans and could be funded by the National Institutes of Health (NIH). Many 
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spontaneous tumors in dogs and cats are models of tumors in humans and pro-
vide excellent opportunities for studying basic cancer biology and testing cancer 
therapeutic agents. Spontaneous models of metabolic diseases in pets are also 
available and uniquely important for gene therapy and stem-cell studies. But 
these opportunities and resources have been underutilized. 

The total NIH funding of the nation’s 28 veterinary schools and colleges in 
2010 was about $280 million—less than the NIH funding for any one of the 
nation’s top medical schools. Veterinary schools must improve their ability to 
attract funding if they expect to remain in the mainstream of biomedical re-
search, by hiring more DVM-PhD mentors to attract grants and provide graduate 
training of veterinarians at the doctoral level, both in the biomedical field and in 
research projects of primary importance to animals. 
 
CONCLUSION 3: The current return on investment for veterinary educa-
tion is unsustainable and the cost of veterinary education is at a crisis point. 
The profession may be at risk for lowering the quality of applicants to the 
profession and the quality of veterinary education. The veterinary profes-
sion has been slow to respond to these challenges. 
 

Starting salaries in private practice increased by 148% beyond inflation in 
the 20 years from 1987 to 2007, but mean debt increased by 285% in the same 
period. The financial return on investment in veterinary education is below that 
of other professions for which students might be qualified. For about the same 
number of years of training, veterinarians make much less than dentists and 
about the same as pharmacists, who can graduate with the required PharmD in 
as little as 6 years. Although there is some risk in using current earnings infor-
mation to approximate expected lifetime earnings of current students, it is clear 
that the financial reward for a veterinary education is well below the bench-
marks of other types of training in health professions. The committee agrees that 
a foreboding scenario exists: the ratio of student debt-to-average starting salary 
is more than 2 to 1 (Figure 11-1).  

In the absence of additional growth in salaries or reduction in costs of a vet-
erinary education, the return on investment in a veterinary education may con-
tinue to decrease. Eventually, more students will recognize the disjunction be-
tween tuition and income, and the quality of applicants to veterinary schools will 
decline. Veterinary medicine needs to make a much better case to the public in 
regard to its value in state and federal budgets and to be more creative and effec-
tive in seeking sources of revenue besides increases in tuition and class sizes.  
 

Recommendation 3a: Professional veterinary organizations, aca-
deme, industry, and government should work together with a sense 
of urgency to stimulate the collective actions needed to ensure eco-
nomic sustainability of veterinary colleges, practices, and students. 
A national consortium or committee should be jointly supported to 

Workforce Needs in Veterinary Medicine

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/13413


224                  Workforce Needs in Veterinary Medicine 

bring together initiatives that focus on the economic sustainability 
of the profession in all sectors of service, education, and research.  

 
Previous groups have called for change and coordination in the nation’s ap-

proach to veterinary education and its costs. In 2011, the North American Veter-
inary Medical Education Consortium report Roadmap for Veterinary Medical 
Education in the 21st Century: Responsive, Collaborative, Flexible provided a 
wide array of options. To thrive in an era of economic constraints, veterinary 
schools and colleges must develop innovative teaching methods and new collab-
orative relationships, and the profession must develop new business models. A 
consortium of key veterinary organizations, deans, industry, government, and 
economists is needed to seek solutions that address the sustainability of the pro-
fession and of veterinary service to society.  

A central issue for the future of veterinary medical education is the role of 
research in the coming years. New organizational models and methods to ad-
dress research frontiers will be needed to assure the intellectual integrity of vet-
erinary education. The profession’s ability to respond to evolving threats to ani-
mal and human health depend on attracting and sustaining outstanding scientists 
to the disciplines that support veterinary medical education.  
 

Recommendation 3b: As part of a comprehensive strategy to ad-
dress the economic sustainability of the veterinary profession, the 
working groups appointed by the consortium should create nation-
ally shared curricula.  
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FIGURE 11-1 Student debt and mean starting salary for new DVM graduates. DATA 
SOURCE: AVMA Market Statistics, 2006-2011. 
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The growth of distance education and webinars offers an opportunity to 
achieve this goal. The emerging power of distance education provides the great-
est opportunity for advancing food-animal veterinary education at a compara-
tively modest cost. Webinars and similar technologies can lead to continuing-
education credits for veterinarians. Teaching veterinary students from other de-
veloped and developing countries should be encouraged to extend the reach of 
U.S. academic programs and to capture the potential revenue that these sources 
can generate. 
 

Recommendation 3c: U.S. veterinary colleges should evaluate and 
implement alternative options for the delivery of veterinary educa-
tion and research.  

 
Veterinary teaching is evolving and some non-traditional models are now 

used by AVMA-accredited veterinary colleges. Alternative models for veteri-
nary education, and those that spread the cost of specialty training, in particular, 
need to be evaluated by inter-professional committees to identify those that hold 
promise for improving the efficiency of veterinary medical education and re-
search in the United States. Some of the alternatives that should be evaluated 
further are described below. 

 
An Alternative Model for Teaching Hospitals 

 
Small-animal teaching hospitals have become the profession’s secondary-

care and tertiary-care centers. Concurrently, they have expanded their roles in 
training residents for specialty-board certification, which requires the expense of 
additional equipment and faculty to supervise residency programs. The costs of 
operating a specialized-care center could be readily passed on to animal owners 
if veterinary schools provided instructional opportunities at comprehensive 
small-animal medical centers in sizable urban or metropolitan areas.  

High-quality specialty practices developed through university-driven or 
university-private sector collaborations in which veterinary schools or colleges 
hold a controlling and standard-setting interest can offer exceptional resources 
of both infrastructure and highly-trained specialists. Large urban or metropolitan 
teaching hospitals should provide core services in community and specialty 
practice. Veterinary faculty of such centers would have more time to pursue 
basic and clinical research, conduct clinical trials, and teach evidence-based 
medicine to veterinary students and residents, relying on a great array of cases, 
state-of-the-art instrumentation, specialized support staffs, and data-retrieval 
systems made available by the associated university. Likewise, the instruction of 
veterinary students and residents in equine medicine and surgery would be best 
accomplished in clinics situated in areas that have adequate populations of hors-
es to ensure the large caseload needed for strong teaching and clinical-research 
programs. 
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Alternative Models for Specialty Training 
 

The main rationale for state support of veterinary schools is to train entry-
level veterinarians. However, increasing numbers of graduates seek advanced 
training—whose requirements are dictated by specialty boards—and this causes 
veterinary schools to assume increased costs. Public support of faculty engaged 
in specialty training is minimal or nonexistent in most state budgets, and there is 
essentially no federal support. Therefore, the schools need to become more in-
dependent of the influence of specialty boards. In addition, veterinary schools 
and colleges must work together through partnerships and group efforts, includ-
ing other organizations and industry, to leverage resources and capabilities for 
providing alternatives to specialty training in veterinary schools. There are op-
portunities to meet the clinical challenges through inter-school collaborations; 
by relying more on talent in private veterinary practices, specialty practices, 
industry, and agencies; and by enlisting the support of government, NGOs, and 
other stakeholders.  

 
Alternative Models for Matriculation and Training 

 
Most veterinary students in the United States are admitted to veterinary 

schools after completing pre-veterinary studies over the course of a 4-year un-
dergraduate program. After graduation from veterinary school, many students 
seek internships and residencies in the belief that they will increase their earn-
ings. Few students decide to stay in school for another 4 years (or more) in pur-
suit of a PhD. Although the dearth of support for graduate training is one reason, 
the overall costs and length of time involved before a person can capitalize on 
the training are so great as to be deterrents. One potential solution to the prob-
lem is to encourage more students to apply to veterinary school after only 1-2 
years of undergraduate study. In the UK, students may apply directly after high 
school and enter a 5-year veterinary curriculum. American students who have 
sufficiently strong academic records are also admitted directly from high school 
into 5-year veterinary curricula in the UK. Those students spend 3 years less 
than the norm in most programs in the United States and this fuels the argument 
for reducing the length of pre-veterinary education in this country. 

 
Joint Degree Programs 

 
Another recommended approach to address the need for more veterinarians 

who have advanced degrees is to develop more joint degree programs in veteri-
nary colleges and schools. There are now several joint DVM-MPH, DVM-PhD, 
and DVM-MBA programs. The University of Pennsylvania’s School of Veteri-
nary Medicine illustrates the effectiveness of this approach. It has had a joint 
VMD-PhD program in place since 1971; of its 63 graduates, 85% are engaged in 
research and about two-thirds are in academe. Seeking funding to increase the 
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number of such programs would have the combined effect of making a PhD 
degree more attractive, increasing the pool of potential veterinary faculty, and 
broadening the base of veterinary medicine. For DVM-PhDs to succeed in aca-
deme there is likely to be a need for postdoctoral training of most PhDs pursuing 
this career path. Facilitating that avenue and exposure to a variety of career op-
tions for DVM-PhDs should be core components of such dual-degree programs.  
 
CONCLUSION 4:  The veterinary profession is losing its presence in food-
animal production and care. 
 

With the changing nature of food-animal production in America, the de-
mand for traditional veterinary services has declined, creating two related prob-
lems: how to develop production medicine to serve the dynamically-changing 
and increasingly-intensive livestock and poultry industries; and, how to provide 
veterinary services in the rural United States where fewer and more widely dis-
persed farms make it is difficult for food-animal clinicians to remain in practice.  

Veterinary academia has been slow to respond to educational needs in food-
animal production medicine. Large producers who dominate the livestock indus-
tries seek veterinarians who are either exclusively or predominantly committed 
to food-animal practice, who can understand production systems, can read farm 
records and can use them to make decisions aimed at increasing herd health, 
productivity, and the overall profitability of the farming operation. It is these 
services producers seek and for which they are willing to pay. At the same time 
the profession must develop its role in monitoring food safety, drug residues, 
animal welfare, nutrient management, and stewardship of the environment.  

If the profession does not move more deliberately in this direction it is in 
danger of relinquishing its role in animal production to others who are able to 
consider the economic needs of producers but who have less understanding of 
the complexity of animal health and public health.  
 

Recommendation 4a: To increase the economic value of veterinary 
services to producers, the education of food-animal practitioners 
should be reoriented towards herd health and interventions aimed 
at improving the financial health of the farm operation. Veterinary 
schools and colleges should work together to achieve this goal by 
creating centers of emphasis on food-animal medicine. 

 
The most compelling case for creating centers of emphasis is in those disci-

plines where small numbers of students are involved and where it is difficult for 
each school or college to justify faculty costs. Such is the case for food-animal 
medicine. As the livestock industry has consolidated, it has also divided produc-
tion into specialized units. Consequently, no one school or college can afford 
faculty expertise in all the specialized needs of every species. Schools and col-
leges should collaborate to create a portfolio of on-line courses on the diversity 
of specialized educational needs in production medicine. These programs should 
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include all food-animal species including small ruminants. Practical application 
of this knowledge should take place at centers of emphasis where students can 
gain experience in management and research in food-animal health and produc-
tivity. 

There are models of successful centers in which advanced practical training 
and research is available, such as the Agricultural Research Service Meat Ani-
mal Research Center at Clay Center, Nebraska; the Swine Center of Excellence 
at Iowa State University in conjunction with the Audubon-Manning Veterinary 
Clinic; the University of California-Davis Dairy Center at the Veterinary Medi-
cal Teaching and Research Center at Tulare, California; and the recently formed 
National Center of Excellence in Dairy Production Medicine Education for Vet-
erinarians funded by USDA that is a collaboration among the veterinary schools 
of the Universities of Georgia, Minnesota, Illinois, and Kansas State University. 
Forming centers of emphasis (or excellence) is not a new idea, but it needs to be 
revisited and nurtured by veterinary leaders and affected stakeholders. In addi-
tion to advancing the quality of food-animal education, the committee sees the 
advantages of a strategically-planned network of cooperating centers for reduc-
ing a duplication of effort, faculty salaries, and facilities.  

The centers will develop only as entrepreneurial deans and faculty initiate 
inter-institutional discussion, formulate creative ideas, use distance education, 
and attract funding from industry, public-health agencies, foundations, interna-
tional organizations, and federal and international governments. Maintaining 
flexibility in center programs will be an on-going challenge. A system of regular 
review or accreditation should be put in place at the time centers are created. 
 

Recommendation 4b: The veterinary profession should formulate 
new ways of delivering cost-effective services to rural America, us-
ing veterinary technicians to extend animal health services to un-
derserved areas.  

 
In rural areas where there are too few farms to support a full-time veterinar-

ian, the profession should develop a system of animal-health care that uses digi-
tal and information technologies to integrate licensed clinicians with rigorously 
trained paraprofessionals. For this to be accomplished, the AVMA and other 
professional associations will need to enter a dialogue with officials to modify 
state practice acts to permit credentialed veterinary technicians to administer 
livestock-health services provided that they are subject to collaborative over-
sight (and constant communication) with licensed practitioners who may be in 
distant locations. Veterinary technicians and other paraprofessionals working 
with food-animal veterinarians in this way have the potential to provide afforda-
ble, high-quality care to rural America, and their role should be expanded. Other 
fields of medicine have developed paraprofessionals, such as nurse practitioners 
and certified nurse anesthetists, who do not compete with but rather compliment 
and extend the influence of the professionals overseeing them. In food-animal 
practice, such a system can also be used to strengthen the nation’s capacity for 
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animal-health surveillance and emergency planning in rural America. The sys-
tem has the potential for private-public partnerships.  
 
CONCLUSION 5: Global food security is one of the most pressing chal-
lenges of the 21st century. The food and water security and safety concerns 
confronting the world today are far more daunting than anything veteri-
nary medicine has previously had to confront. Because these challenges are 
enormously complex, they will require the veterinary profession to engage 
in interdisciplinary and interprofessional One Health solutions.  
 

It is increasingly clear that agricultural science, veterinary medicine, and 
other disciplines must work together to deliver sufficient, safe food to sustain 
the world’s growing population. The problems need to be addressed by a com-
bination of veterinary research, academic program innovation, advances in and 
adoption of technology, knowledge extension, and veterinary faculty and practi-
tioner professional development. These issues need greater public attention, 
greater financial resources, and a focused strategic approach.  

In 2011, the world’s population reached 7 billion, on its way to 9 billion by 
2050. Almost all the growth will be in the developing world where urbanization 
is proceeding with a speed and intensity that is unprecedented in human history. 
The urban transition is generating wealth, greatly increasing demand for animal 
protein, and forever changing the developing world’s agricultural systems. Pres-
ently, rising demand is being met by expanding populations of low-producing 
animals. This is environmentally destructive and unsustainable. To meet de-
mand, protect the environment, and make systems more sustainable, the veteri-
nary profession in the United States should help to increase the efficiency of 
livestock and poultry production, increasing animal yields while reducing their 
numbers. Animal-health hazards that accompany increased intensity of produc-
tion in warm humid climates must be understood and anticipated and outbreaks 
of new and re-emerging infectious diseases controlled as they can jeopardize 
human health and the resilience of food security systems. Issues of waste recy-
cling must also be solved. All of these challenges are immensely difficult and 
further complicated by climate change. To find solutions will require the wide-
spread collaborations that are embodied in the concept of One Health.  

The challenges substantially expand the traditional roles of veterinary medi-
cine and redefine the profession’s needed competencies. The veterinary academe 
appears hesitant to emphasize the One Health initiative and global food security, 
because few well-paying job opportunities are advertised for graduates. Howev-
er, the task of meeting the growing needs for safe, nutritious, and affordable 
food for the world’s growing population is urgent and must be accomplished.  
 

Recommendation 5: Veterinary medical organizations and the 
deans of veterinary colleges should work to increase the visibility, 
standing, and potential of the profession to address global food se-
curity. Establishing a One Health think tank with the goal of ad-
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vancing food-animal husbandry and welfare policies, ecosystem 
health standards, and the capacity of the veterinary profession in 
the developing world would help future generations of veterinari-
ans to collaborate across professions, disciplines and cultures. A 
part of this body should also consider the necessary competencies 
required of U.S. veterinary graduates to address the global chal-
lenges of food and water safety and security, and the health of wild-
life and ecosystems. 

 
Society tends to view veterinary medicine through the narrow lens of com-

panion-animal medicine. The profession has not done enough to expand recog-
nition of its immense responsibilities in addressing global food security and re-
silience. Tackling the multiple dimensions of One Health and sustainable food 
security will require a new, broader definition of veterinary medicine, of its 
foundational competencies, and of the focus that veterinary research must take. 
To accomplish that, deans should work together across campuses, organizations, 
and professions to define key One Health competencies that can be adopted into 
curricula and research program models. 

The Association of American Veterinary Medical Colleges (AAVMC) 
should lead an effort with the AVMA and other professional organizations, vet-
erinary and otherwise, to change our research and professional development 
programs to address local, national, and global cross-disciplinary challenges.  

Examples of activities to which veterinarians could contribute include Feed 
the Future, the U.S. global-hunger and food-security initiative, and PREDICT, a 
global early-warning system to detect and reduce the effects of emerging diseas-
es that move between wildlife, domestic animals, and people. The Food and 
Drug Administration is beginning to implement the Food Safety Modernization 
Act, which will require veterinary medical research on ways to prevent food 
contamination and on issues of food safety on the farm. Other programs are 
funded by different agencies to address the effects of climate on ecosystem 
health, wildlife, and the movement of plant, animal, and human diseases. 

 
A Profession with a Unique History and Bold Future 

 
The chaos of interdependent societies of the early 21st century—with soar-

ing human populations, global warming, exotic-species invasions, overharvest-
ing of wildlife, infectious-disease outbreaks, and chemical contamination—has 
created opportunities for veterinary medicine to be more relevant than at any 
other time in history.  

Veterinary medicine began as a profession that focused on the health and 
utility of horses; it then helped to improve the productivity and well-being of 
food animals and the safety of milk, meat, and eggs; later, it undertook basic 
research and improved animal health and evaluation in concert with academic, 
government, and private laboratories; it countered diseases of pet animals and 
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helped to sustain the human-animal bond; it enhanced the health and reproduc-
tion of zoo animals; and now it is increasingly caring for entire communities of 
free-ranging wildlife in a host of ecosystems. Times are challenging, but the 
veterinary profession continues to create its own future and now faces many 
options for remaining relevant to societal needs and being economically sound. 
The broad assignment is clear: the profession must collaborate within and be-
yond its bounds, and it must proclaim and demonstrate its relevance to the pub-
lic and to decision-makers to ensure its continued success.  
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Biographical Sketches  
of Committee Members 

 
Dr. Alan M. Kelly, Chair 
University of Pennsylvania [Emeritus] 
 
Dr. Alan Kelly received his veterinary medical education at Bristol University in 
England and then came to the University of Pennsylvania on a National Cancer 
Institute Fellowship to pursue a PhD in Pathology. He joined the faculty in the 
Department of Pathobiology at the School of Veterinary Medicine in 1968 
where he taught pathology and conducted research on neuro-muscular develop-
ment in the rat and on the pathogenesis of Duchenne muscular dystrophy. In 
1994 Dr. Kelly became dean of the School and served in this office for the ensu-
ing 12 years, retiring in December 2005. During his deanship the School’s ap-
propriation from the Commonwealth of Pennsylvania increased from $12 mil-
lion to $38 million. Dr. Kelly also raised $127 million for construction of the 
Hill Pavilion, a new teaching and research building at the School. Since retiring 
from the dean’s office, Dr. Kelly has introduced a course on global health for 
veterinary students and undergraduate students at the university and has led the 
PennVet World Award and Student Inspiration Award competitions.  

 
Dr. Sheila W. Allen 
University of Georgia  
 
Sheila W. Allen is the Dean of the University of Georgia’s College of Veteri-
nary Medicine. Prior to being appointed dean in 2005, Dr. Allen served as asso-
ciate dean for academic affairs at the University of Georgia, where she was ex-
tensively involved in developing and revising the college’s DVM curriculum to 
give students more flexibility in focusing on their areas of interest. She also 
guided the faculty in changing college admissions procedures so applicants can  
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be assessed on criteria in addition to academic credentials. Her area of expertise 
in teaching and research is oncologic and reconstructive surgery and periopera-
tive pain management. She is a Diplomate of the American College of Veteri-
nary Surgeons and has served as an elected member of the organization’s Board 
of Regents and was on the group’s examination committee. She was chair of the 
research committee, which awards Surgeon in Training grants and Diplomate 
Investigator awards, and she also chaired the publications committee, overseeing 
publication of the group’s journal, Veterinary Surgery. She is also active in the 
Association of American Veterinary Medical Colleges, serving on the Board of 
Directors as well as the Government Affairs and Leadership Committees. Dr. 
Allen also serves on the Council on Education of the American Veterinary Med-
ical Association, which is the accrediting body for veterinary medical education. 
She is on the board of directors of the Georgia Veterinary Medical Association. 
Dr. Allen received her DVM and BA degrees from Cornell University and com-
pleted her MS in veterinary clinical pathology and small animal surgical resi-
dency at the University of Georgia. 

 
Dr. Val R. Beasley 
University of Illinois at Urbana-Champaign [Emeritus] 
 
Val R. Beasley is a professor emeritus of comparative biosciences (veterinary, 
wildlife and ecological toxicology) in the College of Veterinary Medicine at the 
University of Illinois at Urbana-Champaign. He is also Founder and until recent-
ly Executive Director of the Envirovet Program in Wildlife and Ecosystem 
Health. Envirovet is an international educational program that has provided six-
teen highly intensive Summer Institutes. In recent years, the 7-week-long Sum-
mer Institute has taken place in multiple locations in the southeastern USA and 
East Africa. Dr. Beasley was in small animal practice for six years in coastal 
New Jersey and western Ohio before arriving at the University of Illinois. He 
helped establish the Animal Poison Control Center there. His research interests 
have included the pathophysiology and fate in the body of mycotoxins and blue-
green algal toxins, the residues and effects of heavy metal contaminants in ma-
rine mammals, the potential of brominated flame retardants to trigger thyroid 
adenomas and hyperthyroidism in cats; and the causes of mass die-offs in fla-
mingos including potential roles of metals, algal toxins, and infectious agents. In 
recent years, his research has focused largely on causes of amphibian declines. 
This has included investigations of the direct and indirect impacts of a wide ar-
ray of ecological and water quality parameters, infectious agents, and contami-
nants, including nutrients, endocrine disruptors, pesticides, metals and other 
trace elements. He is a diplomate of the American College of Veterinary Toxi-
cology. Dr. Beasley received his DVM from Purdue University and his PhD in 
toxicology from the University of Illinois.  
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Dr. Bonnie Buntain 
University of Calgary  
 
Bonnie Buntain is the Assistant Dean of Government and International Relations 
and a Professor of Public Health at the University of Calgary Veterinary Medi-
cine with a joint appointment in the Faculty of Medicine. She is an expert advi-
sor to the Canadian Food Inspection Agency, Public Health Agency of Canada 
and the Auditor General of Canada. Prior to joining the faculty in January 2007, 
Dr. Buntain was the Chief Public Health Veterinarian of the Food Safety and 
Inspection Service (FSIS), United States Department of Agriculture. At the 
USDA Dr. Buntain advised the Office of Field Operations of all veterinary is-
sues regarding food safety, humane slaughter and handling and optimizing the 
use, retention and recruitment of public health veterinarians. During her 16 years 
in public practice, Dr. Buntain has also held other government positions: a scien-
tific reviewer for the Food and Drug Administration’s Center for Veterinary 
Medicine; the National Program Leader for Veterinary Medicine at the USDA’s 
Extension Service; and the Director of Animal Care at the USDA’s Animal and 
Plant Inspection Service. In 1995, FSIS selected her to establish and manage 
their first Animal Production Food Safety staff. In 1999 she was promoted to 
Assistant Deputy Administrator of FSIS’s Office of Public Health and Science. 
Dr. Buntain is the President of the Association of Food Safety Veterinarians and 
Chair of the United States Animal Health Association’s Food and Feed Safety 
Committee. She was also associated with the University of Virginia-Maryland 
College of Veterinary Medicine as an Adjunct Assistant Professor, and served 
on the Advisory Council for the Center for Corporate and Government Practice. 
She has received numerous awards for her work. In 2000, Dr. Buntain was 
awarded “Outstanding Veterinarian in Food Safety” by the American Associa-
tion of Food Safety Veterinarians, and “Outstanding Woman in Veterinary Med-
icine” by the Association for Women Veterinarians. In 2002, she received a Cer-
tificate of Merit for her work on the Food Biosecurity Action Team. In 2004, Dr. 
Buntain became a Diplomate of the American College of Veterinary Preventive 
Medicine and was inducted into the American Veterinary Epidemiology Society. 
In 2006 she was inducted into the National Academies of Practice. Dr. Buntain 
received her DVM (1977) from Colorado State University, and her BS and MS 
in Animal Science from the University of Hawaii. Dr. Buntain completed an 
internship in Food Animal Medicine at the University of Glasgow, Scotland in 
1978 and a two-year residency in Large Animal Medicine and Surgery at the 
University of Missouri in 1980. She owned an equine veterinary practice in Ha-
waii from 1980-1990, and hosted an award-winning public television show, 
“Pets and People”.  
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Dr. Henry E. Childers 
American Veterinary Medical Association  
 
Dr. Henry Childers, a small animal practitioner in Cranston, Rhode Island, is 
only the second veterinarian to serve as both president of the American Veteri-
nary Medical Association (AVMA) and the American Animal Hospital Associa-
tion (AAHA). In addition to his practice, he is an assistant clinical professor in 
the School of Veterinary Medicine at Tufts University. After earning his veteri-
nary degree from Auburn University, Dr. Childers served two years in the U.S. 
Army Veterinary Corp before acquiring the Cranston Animal Hospital in 1957. 
He became a Diplomate in the specialty, American Board of Veterinary Practi-
tioners where he served as a member of their Council of Regents and was 
chairman of their Continuing Education Committee. Throughout his career Dr. 
Childers has been active in organized veterinary medicine. In addition to serving 
two terms as President of the Rhode Island Veterinary Medical Association, Dr. 
Childers served as their secretary/treasurer, and chaired the Continuing Educa-
tion Committee for 15 years. He also served as chair of the Rhode Island Veteri-
nary Board of Examiners. Nationally, Dr. Childers served as the president of the 
AVMA, and served on the AVMA Councils on Education and Public Relations, 
the Committee on Veterinary Technician Education and Activities, and as a con-
sultant to the National Board Examination Committee. As an AVMA Executive 
Board member, he represented District I, acting on behalf of veterinarians in 
Connecticut, Maine, Massachusetts, New Hampshire, New York, Rhode Island 
and Vermont, on the AVMA Executive Board. Dr. Childers served as President 
of the American Animal Hospital Association, chair of their Annual Scientific 
Meeting, President of the AAHA Foundation, and as a member of the Review 
Board of the Foundation. His awards include: first recipient of the Rhode Island 
Veterinary Medical Association Veterinarian of the Year Award; (2006); 2001 
Massachusetts Veterinary Medical Association’s Distinguished Service Award 
(2001); the AAHA Practitioner of the Year Award (1992) and AAHA’s North-
east Region Practitioner of the Year (1991); 1995 Rhode Island Veterinary Med-
ical Association (RIVMA) Vanguard Award for his services to the Association 
(1995); 1990 Auburn University College of Veterinary Medicine’s Distin-
guished Alumnus Award (199); 1984 AVMA Veterinary Continuing Educator 
Award (1984); and the Tuft University School of Veterinary Medicine Childers 
Award, an annual award established in 1992 in honor of Dr. Childers for sus-
tained and extraordinary contributions to the education of Tufts Veterinary stu-
dents 
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Dr. Gary Cockerell 
Cockerell Alliances  
 
Gary Cockerell is a private consultant (Cockerell Alliances) and Director of the 
American College of Veterinary Pathologists and Society for Toxicological Pa-
thology Coalition for Veterinary Pathology Fellows, a unique educational part-
nership between industry and academia he founded in 2004. From 1998-2003 
and until its acquisition by Pfizer, he served as Director of Investigative Toxi-
cology for the Pharmacia Corporation in Kalamazoo, MI. During this time he 
also founded the Investigative Toxicology Interest Group, an inter-
pharmaceutical effort to benchmark strategies and practices used for investiga-
tional toxicology and pathology studies in drug development programs. Before 
joining the pharmaceutical industry, Dr. Cockerell served on the faculty of the 
Department of Pathology of Colorado State University’s College of Veterinary 
Medicine and Biomedical Sciences (1985-1998), and before that, of the New 
York State College of Veterinary Medicine, Cornell University (1976-1985). He 
is a Diplomate of the American College of Veterinary Pathologists. Since 2009 
he has also served as a consulting pathologist for Seventh Wave Laboratories, a 
contract research organization based in St. Louis, Missouri. 

 
Dr. Harold Davis 
Amgen, Inc. [retired] 
 
Harold Davis is the former Vice President of Pre-clinical Safety at Amgen, Inc. 
He also was the Director of Toxicology and Laboratory Animal Resources at 
Amgen. Prior to his retirement from the Air Force with the rank of lieutenant 
colonel, Dr. Davis served   as the Chief of Ultrastructural Pathology at the Naval 
Medical Research Institute in Bethesda, MD., and as Chief of Pathology at the 
School of Aerospace Medicine at Brooks Air Force Base in San Antonio, Texas. 
He decided to make a career in the pharmaceutical/biotechnology industry and 
worked at American Cyanamid Inc. in Pearl River, N. Y., until that company 
was acquired by American Home Products of Philadelphia. Dr. Davis has been 
actively involved with the Association of Minority Health Professional Schools.. 
He is a past president of the American College of Veterinary Pathologists, and 
has served on the Board of Directors of the California Biomedical Research As-
sociation and the Science Board to the US Food and Drug Administration. A 
native of Birmingham, Alabama, Dr. Davis received his PhD in cardiovascular 
pathology from the University of Alabama, Birmingham, and his DVM (1976) 
and BS from Tuskegee University. 
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Dr. Malcolm Getz 
Vanderbilt University  
 
Malcolm Getz is an associate professor of economics at Vanderbilt University. 
He is also the Director of Undergraduate Studies in Economics at Vanderbilt. 
His research interests are in urban economics, public finance, and higher educa-
tion. He was Director of the Jean and Alexander Heard Library (1984-94) and 
Associate Provost for Information Services and Technology (1985-94). He is the 
author of several books, including Economic Challenges in Higher Education 
(with Charles T. Clotfelter, Ronald G. Ehrenberg, John J. Siegfried; University 
of Chicago Press, 1991) and Veterinary Medicine in Economic Transition (Iowa 
State University Press, 1997). Dr. Getz won the Jeffrey Nordhaus Prize for 
Teaching in the College of Arts and Science (1998), the Ernest A. Jones Prize 
for Faculty Advising (1998), and the Madison Sarratt Prize for Undergraduate 
Teaching at Vanderbilt (2000). His latest book is: Investing in College, A Guide 
for the Perplexed (Harvard University Press, 2007). Dr. Getz received his PhD 
(1973) in economics from Yale University, and BA (1967) in economics from 
Williams College. 

 
Dr. Tracey S. McNamara 
Western University of Health Sciences  
 
Tracey S. McNamara is a veterinary pathologist and consultant. She specializes 
in the recognition and understanding of the diseases of captive and free-ranging 
wildlife and is best known for her work on West Nile virus. Dr. McNamara held 
the Schiff Family Distinguished Scientist in Wild Animal Pathology endowed 
chair at the Bronx Zoo/Wildlife Conservation Society (1987-2003). She received 
the President’s Award from the American Veterinary Medical Association in 
recognition of “her contributions and dedication to animal, human, and public 
health [for] overcoming obstacles and resistance to identify West Nile Virus 
[and for utilizing] the facilities of zoos to establish surveillance and monitoring 
programs to control and combat the disease”. She is a Diplomate of the Ameri-
can College of Veterinary Pathology and Vice President of the Charles Louis 
Davis, DVM Foundation for the Advancement of Veterinary and Comparative 
Pathology. Dr. McNamara was a Visiting Assistant Professor in the Department 
of Pathology at Albert Einstein College of Medicine of Yeshiva University, As-
sociate of the Consortium for Conservation Medicine (Harvard Medical 
School’s Center for Health and Global Environment, Tufts University School of 
Veterinary Medicine’s Center for Conservation Medicine and Wildlife Trust), a 
Visiting Fellow in the Department of Population Medicine and Diagnostic Ser-
vice, College of Veterinary Medicine, Cornell University, and Adjunct Professor  
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in the Department of Pathology of Purdue University. Dr. McNamara received 
her DVM from the New York State College of Veterinary Medicine at Cornell 
University, and her BS in psychology and French literature from St. Lawrence 
University. 

 
Dr. Gay Y. Miller 
University of Illinois at Urbana-Champaign  
 
Gay Y. Miller is a professor with appointments in the Departments of Pathobi-
ology and Veterinary Clinical Medicine in the College of Veterinary Medicine,  
 
and the Department of Agricultural and Consumer Economics in the College of 
Agricultural, Consumer, and Environmental Sciences at the University of Illi-
nois at Urbana-Champaign. She is also an adjunct professor in the Department 
of Population Medicine, in the College of Veterinary Medicine, and the Univer-
sity of Minnesota. Her professional interests are in the economic impact of dis-
ease prevention and control in food animals. This has been an expanding area of 
interest for the veterinary profession in the last three decades. She has worked 
on computer modeling and estimating the economic impact of disease preven-
tion and control programs for food animal producers at the farm level. In 2006-
2007, Dr. Miller did an AAAS Science and Technology Policy Fellowship, and 
was placed to work in the USDA, Veterinary Services, National Center for An-
imal Health Emergency Management, National Veterinary Stockpile. As a result 
of these experiences, she has maintained on-going working relationships with 
Veterinary Services and has had cooperative agreements with them since that 
time. Her research and service work now is focused on Foreign Animal Disease 
Preparedness and Response, the economic impacts of FADs and how to cost 
effectively and efficiently manage FAD preparedness and response. Dr. Miller 
received her PhD (1991) in agricultural economics, DVM (1981), and BS (1977) 
degrees in agricultural economics from the Ohio State University, and MS 
(1982) in agricultural economics from the University of Missouri-Columbia. 

 
Dr. Bennie I. Osburn 
University of California, Davis [Emeritus] 
 
Bennie I. Osburn is retired Dean of the School of Veterinary Medicine at Uni-
versity of California (UC), Davis and was interim executive director of the As-
sociation of American Veterinary Colleges. His scientific career focused on the 
health and welfare of food animals, particularly cattle and sheep. He has been 
involved in key discoveries about food animal viruses, developmental immunol-
ogy, congenital infections and more recently, food safety. He has published 
more than 285 peer-reviewed publications. Dr. Osburn is a member of the Johns 
Hopkins Society of Scholars, Fellow in the American Association for the Ad-
vancement of Science, Diplomate of the American College of Veterinary 
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Pathologist (ACVP) and Past President of ACVP, the American Association of 
Veterinary Immunologists, Association of American Veterinary Medical Col-
leges, and Chair of USDA’s Agricultural Biotechnology Research Advisory 
Committee. Dr. Osburn served as head of the Infectious Disease and Immunolo-
gy Unit at the California Regional Primate and Research Center from 1975 to 
1983 and as Associate Dean for Research and Graduate Programs at UC Davis 
from 1975 until he became dean in 1996. Dr. Osburn earned his BS and DVM 
degrees at Kansas State University, and his PhD (1965) in Comparative Pathol-
ogy at the University of California, Davis. From 1964 to 1968 he served on the 
faculty at the College of Veterinary Medicine at Oklahoma State University.  
 
Dr. Mark V. Pauly 
University of Pennsylvania  
 
Mark Pauly received a PhD in economics from the University of Virginia. Dr. 
Pauly is a former commissioner on the Physician Payment Review Commission 
and an active member of the Institute of Medicine. One of the nation’s leading 
health economists, Dr. Pauly has made significant contributions to the fields of 
medical economics and health insurance. His classic study on the economics of 
moral hazard was the first to point out how health insurance coverage may affect 
patients’ use of medical services. Subsequent work, both theoretical and empiri-
cal, has explored the impact of conventional insurance coverage on preventive 
care, on outpatient care, and on prescription drug use in managed care. He is 
currently studying the effect of poor health on worker productivity. In addition, 
he has explored the influences that determine whether insurance coverage is 
available and, through several cost effectiveness studies, the influence of medi-
cal care and health practices on health outcomes and cost. His interests in health 
policy deal with ways to reduce the number of uninsured people through tax 
credits for public and private insurance, and appropriate design for Medicare in 
a budget-constrained environment. Dr. Pauly is a co-editor-in-chief of the Inter-
national Journal of Health Care Finance and Economics and an associate editor 
of the Journal of Risk and Uncertainty. He has served on Institute of Medicine 
panels on public accountability for health insurers under Medicare and on im-
proving the supply of vaccines. 

 
Dr. Fred W. Quimby 
The Rockefeller University [retired] 
 
Fred Quimby is the former Associate Vice President and Senior Director of the 
Laboratory Animal Research Center at Rockefeller University, positions he held 
until 2007. Before arriving at Rockefeller, he was a Professor of Pathology at 
Weill Medical College of Cornell University and the New York State College of 
Veterinary Medicine. He was a faculty member in the Graduate Schools of Vet-
erinary Medicine, Immunology, and Environmental Toxicology with primary 
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research interests in immunotoxicology and immune mediated diseases of ani-
mals. He was also the Director of the Division of Laboratory Animal Services 
and the Cornell University Center for Research Animal Resources. Since retire-
ment Dr. Quimby has consulted for several academic institutions and corpora-
tions. He previously served on eight NRC/ILAR committees including the 
Committee on Increasing Veterinary Involvement in Biomedical Research 
(2004) and the Committee for the Update of the Guide for the Care and Use of 
Laboratory Animals (2011). 

 
Dr. Stephen F. Sutherland 
Pfizer Animal Health  
 
Stephen F. Sutherland is the Senior Director of U.S. Regulatory Affairs at Pfizer 
Animal Health’s Veterinary Medicine Research and Development organization. 
He served as a private practitioner in companion and food animal practices for 
five years. He entered the animal health pharmaceutical industry as a Technical 
Services veterinarian for Bristol-Myers Animal Health. He has also served as a 
Director of Technical Services and Director of Product Development for Fort 
Dodge Animal Health. He has held a variety of positions over the past 15 years 
while employed by Upjohn, Pharmacia and Upjohn, Pharmacia, and now Pfizer, 
with positions including Manager of New Business Development, Director and 
Senior Director of Global Regulatory Affairs, and Senior Director of U.S. Clini-
cal Development. Dr. Sutherland received his DVM and BS degrees from the 
College of Veterinary Medicine at Michigan State University. 
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Survey of Companion-Animal  
Practice Owners 

 
The participants for the Companion-Animal Practice Owners Survey were 

selected from the 2008 membership directory of the American Veterinary Medi-
cal Association (AVMA). The membership of the AVMA does not include all 
practicing veterinarians, but AVMA estimates that 90 percent of the veterinari-
ans are members, since an advantage of membership is the insurance AVMA 
provides. There are 17,886 regular or honorary members who identify them-
selves as owners of a veterinary practice that is either companion-animal-
predominant (over 50% companion-animals) or exclusive (over 90% compan-
ion-animals). Since the survey was to be conducted over the internet, the sample 
frame was reduced to 10,197 members with e-mail addresses. Also, in compiling 
the directory, the AVMA gives members the option of not having their infor-
mation given to another party for advertising or other purposes, and in the con-
struction of the subpopulation for the survey these individuals were not includ-
ed. This reduced the pool to 5,651 members. This was too large a group to 
survey, so the subpopulation was stratified by gender, age group, and location 
(state and urban or rural). The stratification was done by determining the per-
centage of members from the 5,651 pool in each of the stratification variables, 
and selecting about 10% of the total pool. This resulted in a survey sample of 
596 members. An e-mail letter was sent to each person in the sample asking 
them to go to a website where they could complete the questionnaire. There 
were several follow-up e-mails sent to members who did not respond to the sur-
vey: an additional e-mail from the National Research Council, a letter from the 
AVMA president and e-mails from the Executive Directors of the State Veteri-
nary Medical Associations. With these efforts to increase the response rate there 
were 286 completed questionnaires after removing duplicate responses from the 
same practice and responses where only a few questions were completed. The 
data from the survey are available to researchers after names and demographic 
identifiers are removed. 

This survey is being conducted by the National Research Council, the oper-
ational component of the National Academy of Sciences, the National Academy 
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of Engineering, and the Institute of Medicine, to examine various aspects of the 
veterinary medical profession. The study will explore historical changes in the 
size and characteristics of the veterinary workforce; assess the demographics 
and adequacy of the current supply of veterinarians in different occupational 
categories and sectors of the economy; and identify incentives, disincentives, 
and other factors that are likely to affect the numbers of veterinarians seeking 
jobs in different sectors in the future. The study will also examine trends affect-
ing the kinds of jobs available to veterinarians and assess future demand for vet-
erinary expertise in existing and new employment sectors. The study will exam-
ine the current and future capacity of universities and colleges to provide 
sufficient numbers of adequately trained veterinarians and identify training 
needs relative to the demand for specific expertise. Data on past trends and the 
current status of the workforce are not available from national databases. To 
gather the necessary data the Committee for the study is conducting surveys in 
various sectors. The questions in this survey are designed to collect information 
on the employment of veterinarians in the companion-animal practice sector.  

Responding to this questionnaire is very important, since it is being sent to 
only a sample of companion-animal practice owners and having a good response 
rate will provide information about the entire population.  

By completing this questionnaire, you are providing information that will: 
1) help the NRC identify the characteristics of the veterinary workforce; 2) ena-
ble the NRC to analyze trends in the composition of the workforce; 3) will pro-
vide data that will inform the profession and educational institutions on the sta-
tus of the veterinary workforce.  

Your participation is voluntary. You may refuse to answer any question or 
discontinue participation at any point. There is no risk to you or your practice in 
responding to this questionnaire. The data will be reported in an aggregate form 
and your identity will be known to only the National Research Council. Your 
willingness to provide the answers to the questions indicates your informed con-
sent to participate in this study. 
 

1) The following demographic information will assist us in analyzing re-
sponses to the survey. You are not required to provide this information, but it 
will let us know who has responded and you should not receive follow up re-
minders. 
 

Name: _________________________________________________ 
Company: _________________________________________________ 

Address: _________________________________________________ 
Address 2: _________________________________________________ 

City/Town: _________________________________________________ 
State: _________________________________________________ 

Zip code: _________________________________________________ 
Email: _________________________________________________ 

Phone Number: _________________________________________________ 
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2) How many animal clinics do you own or have a share in (excluding 
partial ownership of an emergency clinic)? 
 

____________________________________________ 
 

For the clinics identified in Question #2, provide the following information for 
the 5 largest in terms of the number of veterinarian pet visits per week and if you 
operate more than 5 clinics, provide the average of the information for the addi-
tional clinics in the last row.  
 

A “veterinarian office call” is defined as each time a pet is seen by a veterinari-
an, whether that visit results in the pet being admitted to the hospital or not. 
Please do not include any visits seen by specialists other than those who are 
ABVP certified. 
 

3) On average, how many veterinarian office calls are there per week in 
each clinic? 
 

Clinic #1: ______________________________________________ 
Clinic #2: ______________________________________________ 
Clinic #3: ______________________________________________ 
Clinic #4: ______________________________________________ 
Clinic #5: ______________________________________________ 

Additional Clinics: ______________________________________________ 
 

4) How many veterinarians staff your clinics? Count veterinarians that 
work in multiple clinics multiple times. 
 

Clinic #1: ______________________________________________ 
Clinic #2: ______________________________________________ 
Clinic #3: ______________________________________________ 
Clinic #4: ______________________________________________ 
Clinic #5: ______________________________________________ 

Additional Clinics: ______________________________________________ 
 

5) How many veterinarian FTE’s (full-time-equivalent) does it take to see 
the cases in the clinic? In other words, the number of veterinarians working full 
time who see that many cases indicated above. For example, if two veterinarians 
are working full time and one is working halftime to see the patients indicated, 
the number is 2.5. 
 

Clinic #1: ______________________________________________ 
Clinic #2: ______________________________________________ 
Clinic #3: ______________________________________________ 
Clinic #4: ______________________________________________ 
Clinic #5: ______________________________________________ 

Additional Clinics: ______________________________________________ 
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6) On average, how many technician office calls are done per week? A 
"technician office call" is defined as each time a pet is seen by a technician only. 
 

Clinic #1: ______________________________________________ 
Clinic #2: ______________________________________________ 
Clinic #3: ______________________________________________ 
Clinic #4: ______________________________________________ 
Clinic #5: ______________________________________________ 

Additional Clinics: ______________________________________________ 
 

7) What is the average time period, in minutes, scheduled for each office 
visit? Please indicate the entire time scheduled, including the time spent with a 
technician or assistant before or after the veterinarian. 
 

Clinic #1: ______________________________________________ 
Clinic #2: ______________________________________________ 
Clinic #3: ______________________________________________ 
Clinic #4: ______________________________________________ 
Clinic #5: ______________________________________________ 

Additional Clinics: ______________________________________________ 
 

8) What is the annual gross revenue for these clinics? 
 

Clinic #1: ______________________________________________ 
Clinic #2: ______________________________________________ 
Clinic #3: ______________________________________________ 
Clinic #4: ______________________________________________ 
Clinic #5: ______________________________________________ 

Additional Clinics: ______________________________________________ 
 

9) How many of the veterinarians in your employ work in one or in multi-
ple clinics? 
 

One clinic only: __________________________________________ 
Two clinics: __________________________________________ 

Three clinics: __________________________________________ 
Four or more clinics: __________________________________________ 

 

10) How many of the veterinary technicians in your employ work in one or 
in multiple clinics? 
 

One clinic only: __________________________________________ 
Two clinics: __________________________________________ 

Three clinics: __________________________________________ 
Four or more clinics: __________________________________________ 
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Please fill in the following tables with the total number of staff currently work-
ing in all the clinics you own (current). Please indicate how many additional 
personnel you plan to hire this year (2008). Please estimate the number you will 
hire in subsequent years. 
 

11) Veterinarians 
 

  Full-Time 
Average Full-Time 

Hours Per Week Part-Time 
Average Part-Time 

Hours per Week 
Current      

2008      
2010      
2012      
2014      
2016      

 

12) Registered Technicians 
 

  Full-Time 
Average Full-Time 

Hours Per Week Part-Time 
Average Part-Time 

Hours per Week 
Current      

2008      
2010      
2012      
2014      
2016      

 

13) Veterinary Assistants (Include animal care assistants only, not caretak-
ers or others who take care of facilities etc.) 
 

  Full-Time 
Average Full-Time 

Hours Per Week Part-Time 
Average Part-Time 

Hours per Week 
Current      

2008      
2010      
2012      
2014      
2016      

 

14) Office Staff 
 

  Full-Time 
Average Full-Time 

Hours Per Week Part-Time 
Average Part-Time 

Hours per Week 
Current      

2008      
2010      
2012      
2014      
2016      
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15) If you hire a veterinarian within the next year, how much do you expect 
to pay in annual compensation (not including benefits)? 
 

New Graduate: ____________________ 
Veterinarian with 1 to 5 years experience: ____________________ 

Veterinarian with 5 or more years experience: ____________________ 
 

16) For a veterinarian you would hire within the next year, what would you 
consider paying as a signing bonus? 
 

New Graduate: ____________________ 
Veterinarian with 1 to 5 years experience: ____________________ 

Veterinarian with 5 or more years experience: ____________________ 
 
 

Workforce Needs in Veterinary Medicine

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/13413


264 

Appendix C 
 
 

Supporting Material for Chapter 4 

 
The following disclaimer is for Figures C-1, C-3, C-4, C-5, C-12a, C-12b, 

C13a, C-13b, and C-14a. 
 

Copyright © and (P) 1988-2006 Microsoft Corporation and/or its suppli-
ers. All rights reserved. http://www.microsoft.com/mappoint/. Portions © 
1990–2005 InstallShield Software Corporation. All rights reserved. Cer-
tain mapping and direction data © 2005 NAVTEQ. All rights reserved. 
The Data for areas of Canada includes information taken with permission 
from Canadian authorities, including: © Her Majesty the Queen in Right 
of Canada, © Queen's Printer for Ontario. NAVTEQ and NAVTEQ ON 
BOARD are trademarks of NAVTEQ. © 2005 Tele Atlas North America, 
Inc. All rights reserved. Tele Atlas and Tele Atlas North America are 
trademarks of Tele Atlas, Inc.  
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FIGURE C-1 Food-animal concentrations in counties that have no veterinarians. SOURCE: American Veterinary Medical Association 
(2006b).  265
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FIGURE C-2 Changes in population growth between 1990 and 2000 for the 3,141 counties and equivalent areas in the United States.1 
SOURCE: National Atlas of the United States. 2011. Adapted from U.S. Census Bureau, Population Change and Distribution: 1990 to 2000. 
M.J. Perry and P.J. Mackun (with J.D. Baker, C.D. Joyce, L.R. Lollock, and L.S. Pearson) in Census 2000 Brief Series. 2001.  

                                                 
1A band of counties that lost population—in some cases declining more than 10 percent—stretches across the Great Plains States from the 

Mexican border to the Canadian border.  
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FIGURE C-3 Distribution of the 1,011 food-animal-exclusive veterinarians in the United States, 2007.2 SOURCE: American Veterinary Medical 
Association (2008).  

                                                 
2Distribution is not uniform but is concentrated in areas of the country with high animal densities, particularly in traditional dairy states. 

Some 46% are in six leading dairy states: California, Wisconsin, New York, Pennsylvania, Minnesota, and Idaho. That suggests that FA-
exclusive veterinarians are mainly dairy practitioners. Populations of FA-exclusive veterinarians in Iowa, Illinois, Missouri, and North Carolina 
correspond to concentrations of swine industry, those in Georgia and neighboring states to broiler industry. Because of low animal densities, 
there are very few FA-exclusive veterinarians in North Dakota, Montana, and Wyoming. 
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FIGURE C-4 Distribution of the 4,200 mixed-food-animal veterinarians in the United States, 2007.3 SOURCE: American Veterinary Medical 
Association (2008).  

 

                                                 
3Distribution closely parallels that of US population.  
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FIGURE C-5 Distribution of the 3,861 food-animal-predominant veterinarians in the United States, 2007.4 SOURCE: American Veterinary 
Medical Association (2008).  

                                                 
4FA-predominant veterinarians are most numerous in the grain states of Midwest. Largest numbers are in Iowa and Minnesota. 
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FIGURE C-6a Distribution of egg-laying industry in the United States, 2007. SOURCE: USDA. 
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FIGURE C-6b Distribution of broiler industry in the United States, 2007. SOURCE: USDA. 271
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FIGURE C-7 Changes in the U.S. hog and pig inventory, 1992-1997. SOURCE: USDA. 
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FIGURE C-8 The changing pork industry in Iowa, 1987 and 2002. SOURCE: Honey-
man and Duffy, 2006. Reprinted with permission of M. Honeyman, Iowa State Universi-
ty. 
 

Workforce Needs in Veterinary Medicine

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/13413


 

 

 
FIGURE C-9 Milk-cow population, change in inventory, 2002-2007. SOURCE: USDA. 
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FIGURE C-10 Beef-cows inventory, 2007. SOURCE: USDA. 
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FIGURE C-11a Meat-goat and other goat inventory, 2007. SOURCE: USDA. 
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FIGURE C-11b Dairy-goat inventory, 2007. SOURCE: USDA. 
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TABLE C-1 Food-Animal Workforce, 2001-2007, by State 

 
Food-animal exclusive and  
food-animal-predominant veterinarians Mixed-food-animal veterinarians 

State Year   Year   
 2001 2007 Change % change 2001 2007 Change % change 
AL 42 27 -15 -36 70 67 -3 -4 
AR 46 44 -2 -4 82 87 5 6 
AZ 58 51 -7 -12 35 38 3 8 
CA 304 261 -43 -14 151 195 44 29 
CO 176 155 -21 -12 100 115 15 15 
CT 22 18 -4 -18 18 28 10 55 
DE 2 6 4 200 4 4 0 0 
FL 99 85 -14 -14 101 114 13 13 
GA 73 69 -4 -5 99 100 1 1 
IA 439 382 -57 -13 118 132 14 12 
ID 110 110 0 0 62 64 2 3 
IL 175 133 -42 -24 123 158 35 28 
IN 136 102 -34 -25 96 104 8 8 
KS 193 162 -31 -16 153 172 19 12 
KY 106 93 -13 -12 111 114 3 2 
LA 42 35 -7 -16 64 69 5 8 
MA 30 24 -6 -20 30 33 3 10 
MD 54 42 -12 -22 40 55 15 37 
ME 18 17 -1 -5 27 29 2 7 
MI 137 122 -15 -11 104 97 -7 -6 
MN 350 320 -30 -8 84 109 25 30 
MO 217 174 -43 -20 168 178 10 6 
MS 35 35 0 0 72 76 4 5 
MT 113 97 -16 -14 55 69 14 25 
NC 92 90 -2 -2 71 79 8 11 
ND 71 72 1 1 21 27 6 28 
NE 259 225 -34 -13 64 75 11 17 
NH 14 12 -2 -14 32 34 2 6 
NJ 25 16 -9 -35 14 24 10 71 
NM 45 36 -9 -20 53 55 2 4 
NV 20 23 3 15 21 19 -2 -9 
NY 203 179 -24 -11 118 128 10 8 
OH 170 148 -22 -7 141 170 29 21 
OK 161 134 -27 -16 147 154 7 4 
OR 85 70 -15 -17 92 120 28 30 
PA 204 208 4 2 114 141 27 24 
RI 2 1 1 -50 1 3 2 200 
SC 20 23 3 15 41 35 -6 15 
SD 145 144 -1 0 29 34 5 17 
TN 73 66 -7 -9 117 117 0 0 
TX 340 289 -51 -15 444 452 8 2 
UT 40 40 0 0 25 45 20 80 
VA 82 78 -4- -5 69 73 4 6 
VT 41 40 -1 -2 25 48 23 92 
WA 108 94 -14 -12 106 103 -3 -2 
WI 496 460 -36 -7 89 110 21 23 
WV 20 19 -1 -2 20 23 3 15 
WY 54 43 -11 -20 57 63 6 10 

Total 5747 5074 671 -12 3878 4339 460 11 
SOURCE: American Veterinary Medical Association. 
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TABLE C-2a Food-Animal-Exclusive Veterinarians: Mean Ages and  
Percentage Over Age 50, by State 
State Total Mean Age Count over 50 Percentage over 50 
LA 1 31.00 0 0 
MA 1  0 0 
NJ 1 47.00 0 0 
VI 1 47.00 0 0 
WV 2 28.00 0 0 
AL 4 40.75 1 25.0 
CT 4 43.00 1 25.0 
MN 74 43.97 22 29.7 
ID 36 44.89 11 31.4 
GA 12 46.83 4. 33.3 
KY 12 44.75 4 33.3 
NC 21 50.67 7 33.3 
SC 3 49.00 1 33.3 
AZ 17 45.41 6 35.3 
NE 22 46.36 8 36.4 
MD 16 46.81 6 37.5 
MI 29 45.03 11 37.9 
CA 89 46.13 34 38.2 
CO 33 47.82 13 39.4 
PA 74 44.95 30 40.5 
NM 11 45.82 5 45.5 
WI 159 47.66 74 47.1 
IA 53 46.47 25 47.2 
IL 26 46.19 13 50.0 
ND 4 45.75 2 50.0 
SD 12 46.92 6 50.0 
TN 6 48.93 3 50.0 
WY 3 47.00 1 50.0 
OH 15 47.00 8 53.3 
OK 13 50.38 7 53.8 
KS 25 49.60 14 56.0 
WA 25 50.12 14 56.0 
TX 48 49.67 27 56.3 
NY 49 48.90 28 58.3 
OR 12 51.67 7 58.3 
VT 17 50.82 10 58.8 
FL 10 48.60 6 60.0 
MS 5 43.80 3 60.0 
IN 40 49.18 24 61.5 
VA 19 52.74 12 63.2 
ME 3 45.00 2 66.7 
NH 3 53.33 2 66.7 
MO 13 52.38 10 76.9 
AR 5 55.40 4 80.0 
UT 5 52.60 4 80.0 
MT 7 56.86 6 85.7 
PR 3 58.67 3 100 

Total 1048 47.41 484 46.5 
SOURCE: American Veterinary Medical Association. 
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TABLE C-2b Food-Animal-Exclusive Veterinarians: Mean Ages and 
Percentage Over Age 60, by State 
State Total Mean Age Count over 60 Percentage over 60 
AL 4 40.75  0 
CT 4 43.00  0 
LA 1 31.00  0 
MA 1   0 
ME 3 45.00  0 
MS 5 43.80  0 
ND 4 45.75  0 
NE 22 46.36  0 
NH 3 53.33  0 
NJ 1 47.00  0 
TN 6 48.83  0 
UT 5 52.60  0 
VI 1 47.00  0 
WV 1 28.00  0 
WY 3 47.00  0 
MD 16 46.81 1 6.3 
OH 15 47.00 1 6.7 
IL 26 46.19 2 7.7 
KS 25 49.60 2 8.0 
MN 74 43.97 6 8.1 
KY 12 44.75 1 8.3 
SD 12 45.92 1 8.3 
NM 11 45.82 1 9.1 
MI 29 45.03 3 10.3 
WI 159 47.66 18 11.5 
WA 25 50.12 3 12.0 
CO 33 47.82 4 12.1 
PA 74 44.95 9 12.2 
ID 36 44.89 5 14.3 
IN 40 49.18 6 15.4 
GA 12 46.83 2 16.7 
NY 49 48.90 8 16.7 
CA 89 46.13 15 16.9 
IA 53 46.47 9 17.0 
FL 10 48.60 2 20.0 
TX 48 49.67 11 22.9 
MO 13 52.38 3 23.1 
OK 13 50.38 3 23.1 
AZ 17 45.41 4 23.5 
NC 21 50.67 5 23.8 
OR 12 51.67 3 25.0 
VA 19 52.74 5 26.3 
VT 17 50.82 5 29.4 
PR 3 58.67 1 33.3 
SC 3 49.00 1 33.3 
AR 5 55.40 2 40.0 
MT 7 56.86 3 42.9 
NV 6 53.17 3 50.0 
Total 1048 47.41 148 14.2 
SOURCE: American Veterinary Medical Association. 
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TABLE C-3a Food-Animal-Predominant Veterinarians Over Age 50, by State 
State Total Mean Age Count over 50 Percentage over 50 
RI 1 49.00  0 
VI 1 43.00  0 
PR 11 46.00 2 18.2 
CT 14 45.21 3 21.4 
NH 9 46.00 3 33.3 
NV 17 47.41 6 35.3 
WV 18 46.78 7 38.9 
NM 25 51.24 10 40.0 
TN 60 49.70 26 43.3 
NC 69 47.35 31 44.9 
SC 20 51.25 9 45.0 
VA 59 48.64 27 45.8 
NJ 15 49.67 7 46.7 
LA 34 48.44 16 47.1 
KY 81 49.35 39 48.1 
PA 134 48.37 64 48.9 
AL 23 49.55 11 50.0 
AZ 34 49.29 17 50.0 
MD 26 48.81 13 50.0 
ND 68 48.43 34 50.0 
FL 75 49.76 38 50.7 
AR 39 49.41 20 51.3 
MI 93 49.29 48 51.6 
OH 133 49.58 69 52.3 
IN 62 49.87 32 52.5 
SD 132 49.73 70 53.4 
KS 137 50.44 73 53.7 
NY 130 49.43 70 53.8 
UT 35 49.91 19 54.3 
GA 57 50.61 31 54.4 
NE 203 49.77 112 55.7 
WI 301 50.07 169 56.1 
OK 122 51.51 69 56.6 
ME 14 48.64 8 57.1 
MS 30 51.00 17 58.6 
CO 122 51.99 73 59.8 
CA 172 50.80 104 60.8 
VT 23 50.35 14 60.9 
MO 161 51.98 100 62.1 
MT 90 51.24 56 62.9 
MN 246 51.81 155 63.0 
IA 329 52.27 209 63.5 
WA 69 51.12 44 64.7 
TX 241 52.08 156 64.7 
ID 74 52.01 48 64.9 
IL 107 52.28 69 65.1 
DE 3 44.33 2 66.7 
OR 58 52.50 39 67.2 
MA 23 51.78 16 69.6 
WY 40 54.58 31 77.5 
AK 1 51.00 1 100.0 
HI 1 67.00 1 100.0 
Total 4042 50.58 2289 56.8 
SOURCE: American Veterinary Medical Association. 
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TABLE C-3b Food-Animal-Predominant Veterinarians Over Age 60, by State 
State Total Mean Age Count over 60 Percentage over 60 
AK 1 51.00  0 
DE 3 44.33  0 
NH 9 46.00  0 
RI 1 49.00  0 
VI 1 43.00  0 
PR 11 46.00 1 9.1 
WV 18 46.78 2 11.1 
VT 23 50.35 3 13.0 
CT 14 45.21 2 14.3 
NC 69 47.35 10 14.5 
LA 34 48.44 5 14.7 
WA 69 51.12 10 14.7 
VA 59 48.64 9 15.3 
WI 301 50.07 48 15.9 
MI 93 49.29 15 16.1 
ND 68 48.43 11 16.2 
NE 203 49.77 34 16.9 
NV 17 47.41 3 17.6 
AR 39 49.41 7 17.9 
IN 62 49.97 11 18.0 
AL 23 49.55 4 18.2 
NY 130 49.43 24 18.5 
MD 26 48.81 5 19.2 
CA 172 50.80 33 19.3 
OH 133 49.58 26 19.7 
KS 137 50.44 27 19.9 
FL 75 49.76 15 20.0 
NJ 15 49.67 3 20.0 
SC 20 51.25 4 20.0 
UT 35 49.91 7 20.0 
PA 134 48.37 27 20.3 
AZ 34 49.29 7 20.6 
OR 58 52.50 12 20.7 
KY 81 49.35 17 21.0 
GA 57 50.61 12 21.1 
ME 14 48.64 3 21.4 
IL 107 52.28 23 21.7 
MA 23 51.78 5 21.7 
TN 60 49.70 14 23.3 
MT 90 51.24 21 23.6 
MO 161 51.98 38 23.6 
IA 329 52.27 79 24.0 
MS 30 51.00 7 24.1 
CO 122 51.99 30 24.6 
SD 132 49.73 33 25.2 
MN 246 51.81 63 25.6 
TX 241 52.08 65 27.0 
OK 122 51.51 33 27.0 
ID 74 52.01 22 29.7 
NM 25 51.24 8 32.0 
WY 40 54.58 16 40.0 
HI 1 67.00 1 100.00 
Total 4042 50.58 855 21.2 
SOURCE: American Veterinary Medical Association. 
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TABLE C-4a Mixed-Food-Animal Veterinarians Over Age 50, by State 
State Total Mean Age Count over 50 Percentage over 50 
MD 55 43 14 25.9 
ND 27 42 7 25.9 
SD 34 42 9 26.5 
NC 79 44 23 29.1 
WV 23 43 7 30.4 
LA 69 44 22 32.4 
HI 9 47 3 33.3 
PA 141 46 46 33.3 
RI 3 44 1 33.3 
NH 34 45 12 35.3 
KY 114 45 40 35.4 
IL 158 46 57 36.1 
UT 34 45 13 38.2 
OH 170 46 66 38.8 
CT 28 47 11 39.3 
AK 15 46 6 40.0 
GA 100 48 40 40.0 
NY 128 47 52 40.9 
VA 73 47 30 41.1 
MN 109 47 45 41.3 
OR 120 47 50 41.7 
AR 87 47 37 43.0 
ID 64 47 28 43.8 
FL 114 48 50 44.2 
NE 75 48 32 44.4 
AZ 38 47 17 44.7 
TN 117 46 52 44.8 
CO 115 47 52 45.2 
KS 172 47 78 45.9 
MO 178 49 82 46.6 
MS 76 48 35 46.7 
OK 154 48 73 47.4 
MT 69 48 33 47.8 
IA 132 49 63 48.1 
NM 55 49 26 48.1 
ME 29 49 14 48.3 
SC 35 47 17 48.6 
DE 4 49 2 50.0 
NJ 24 48 12 50.0 
VT 22 48 11 50.05 
TX 452 48 227 50.2 
AL 67 48 227 50.7 
IN 104 49 52 51.0 
CA 195 50 100 51.5 
WI 110 47 56 51.9 
NV 19 47 10 52.6 
WA 103 49 54 52.9 
MA 33 47 17 53.1 
MI 97 49 52 53.6 
WY 63 49 34 54.0 
Total 4345 47 1908 44.2 
SOURCE: American Veterinary Medical Association. 
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TABLE C-4b Mixed-Food-Animal Veterinarians Over Age 60, by State  
State Total Mean Age Count over 60 Percentage over 60 
DE 4 49  0 
WV 23 43 1 4.3 
WI 110 47 5 4.6 
MD 55 43 3 5.6 
SD 35 42 2 5.9 
KY 114 45 8 7.1 
ND 27 42 2 7.4 
SC 35 47 3 8.6 
TN 117 46 10 8.6 
UT 34 45 3 8.8 
VT 22 48 2 9.1 
ID 64 47 6 9.4 
MA 33 47 3 9.4 
VA 73 47 7 9.6 
FL 114 48 11 9.7 
CO 115 47 12 10.4 
OR 120 47 13 10.8 
HI 9 47 1 11.1 
WY 63 49 7 11.1 
OH 170 46 19 11.2 
NC 79 44 9 11.4 
NH 34 45 4 11.8 
PA 141 46 18 13.0 
MT 69 48 9 13.0 
LA 69 44 9 13.2 
IL 158 46 21 13.3 
AK 15 46 2 13.3 
AL 67 48 9 13.4 
KS 172 47 23 13.5 
WA 103 49 14 13.7 
ME 29 49 4 13.8 
AR 87 47 12 14.0 
CT 28 47 4 14.3 
MN 109 47 16 14.7 
NM 55 49 8 14.8 
OK 154 48 23 14.9 
NY 128 47 20 15.7 
NV 19 47 3 15.8 
NJ 24 48 4 16.7 
TX 452 48 76 16.8 
GA 100 48 17 17.0 
MI 97 49 17 17.5 
AZ 38 47 7 18.4 
MS 76 48 14 18.7 
NE 75 48 14 19.4 
MO 178 49 35 19.9 
CA 195 50 39 20.1 
IA 132 49 28 21.4 
IN 104 49 23 22.5 
RI 3 44 1 33.3 
Total 4345 47 1908 44.2 
SOURCE: American Veterinary Medical Association. 
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FIGURE C-12a Distribution of food-animal-exclusive veterinarians over age 50.5 SOURCE: American Veterinary Medical Association 
(2008).  

                                                 
5States vary widely in food-animal-veterinary populations; in 24 of 48 coterminous states, over 50% of food-animal-exclusive veterinarians 

are over 50 years old.  
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FIGURE C-12b Distribution of food-animal-exclusive veterinarians over the age 60.6 SOURCE: American Veterinary Medical Association 
(2008).  

                                                 
6In 13 states, over 17% of food-animal-exclusive veterinarians are over 60 years old.  
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FIGURE C-13a Distribution of food-animal-predominant veterinarians over 50.7 SOURCE: American Veterinary Medical Association (2008).  

                                                 
7There is considerable uniformity in age across the United States. In 36 states, more than 50% of food-animal-predominant veterinarians are 

over 50 years old.  
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FIGURE C-13b. Distribution of food-animal-predominant veterinarians over age 60.8 SOURCE: American Veterinary Medical Association 
(2008).  

                                                 
8In 36 states, 17% are over 60 years old.  
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FIGURE C-14a Distribution of mixed-food-animal veterinarians over the age 50.9 SOURCE: American Veterinary Medical Association 
(2008).  

                                                 
9In contrast with food-animal-predominant veterinarians, only 12 states have more than 50% of mixed-food-animal veterinarians over the 

age of 50 years. 
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FIGURE C-14b Distribution of mixed-food-animal veterinarians over age 60.10 SOURCE: American Veterinary Medical Association (2008).  

                                                 
10Nine states have more than 17% of mixed-food-animal veterinarians over the age of 60 years. 
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Inquiry to Selected Companies 

 
The purpose of the inquiry was to collect information about the current vet-

erinary positions and future projected positions at selected companies in the an-
imal feed, animal health, animal supply, biotechnology, chemicals, contract re-
search organizations, diagnostics, and pharmaceutical industries. The companies 
were known by study committee members to employ veterinarians.  

An e-mail letter was sent to contact persons at the companies asking them to 
go to a website where they could complete the questionnaire. There were several 
follow up e-mails from the National Research Center (NRC) sent to individuals 
who did not respond to the questionnaire. As a result responses were received 
from 59 of 118 companies. 

The data are available from the NRC after removal of identifiers. 
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VETERINARY INDUSTRIAL PERSONNEL QUESTIONNAIRE 
 

This survey is being conducted by the National Research Council (NRC), 
the operational component of the National Academy of Sciences, the National 
Academy of Engineering, and the Institute of Medicine, to examine various as-
pects of the veterinary medical profession. The study will explore historical 
changes in the size and characteristics of the veterinary workforce; assess the 
demographics and adequacy of the current supply of veterinarians in different 
occupational categories and sectors of the economy; and identify incentives, 
disincentives, and other factors that are likely to affect the numbers of veterinar-
ians seeking jobs in different sectors in the future. The study will also examine 
trends affecting the kinds of jobs available to veterinarians and assess future 
demand for veterinary expertise in existing and new employment sectors. The 
study will examine the current and future capacity of universities and colleges to 
provide sufficient numbers of adequately trained veterinarians and identify train-
ing needs relative to the demand for specific expertise. Data on past trends and 
the current status of the workforce are not available from national databases. To 
gather the necessary data the Committee for the study is conducting surveys in 
various sectors. The questions in this survey are designed to collect information 
on the employment of veterinarians in the industrial sector. 

Your participation is important. By completing this questionnaire, you are 
providing information that will: 1) help the NRC identify the characteristics of 
the veterinary workforce; 2) enable the NRC to analyze trends in the composi-
tion of the workforce; 3) will provide data that will inform the profession and 
educational institutions on the status of the veterinary workforce. 

Your participation is voluntary. You may refuse to answer any question or 
discontinue participation at any point. There is no risk to you or your company 
in responding to this questionnaire. Your identity will be known to only the Na-
tional Research Council. Your willingness to provide the answers to the ques-
tions indicates your informed consent to participate in this study. 

This web based survey is designed so that you can stop answering the ques-
tions at any time and return to the survey to answer more questions or change 
answers to already completed questions. The only constraint is that you use the 
same computer while answering the questions. 
 

1) Demographic Information 
 

Name: _________________________________________________ 
Company: _________________________________________________ 

Address: _________________________________________________ 
Address 2: _________________________________________________ 

City/Town: _________________________________________________ 
State: _________________________________________________ 

Zip code: _________________________________________________ 
Email: _________________________________________________ 

Phone Number: _________________________________________________ 
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2) Please check all business areas from the following list that apply to 
your work. The data you provide in Question 1 should correspond to the infor-
mation provided in subsequent sections.  Please answer for operations in the 
USA only.  
 

Business Operation 
Human pharmaceuticals and/or vaccines  
Veterinary pharmaceuticals and/or vaccines  
Biotechnologies  
Human diagnostics  
Veterinary diagnostics  
Crop protection  
Animal foods:  

Livestock feed  
Pet foods  

Human food  
Laboratory animal supplier  
Contract management of lab animal facilities  
Contract research laboratory:  

Toxicology     
Pathology  
Clinical  

Other (please specify) ________________________  
 

For each of the following questions, please answer only for the area or areas that 
you checked above. 
 

3) For the following areas, please indicate the number of veterinarians 
CURRENTLY EMPLOYED FULL-TIME by your company. 
 

Major activity of veterinarian(s) 
DVM (or 
equivalent)

DVM  
and PhD 

Board 
Certified 

Board 
Certified 
and PhD 

DVM  
and MBA 

Preclinical Discovery Research      

Clinical Research/Development      

Safety R&D Toxicology      

Safety R&D Pathology      

Research support Laboratory  
animal medicine 

     

Regulatory Affairs      

Technical services/customer 
services 

     

Marketing      

Sales      

Senior Management      

Other (please specify) _______      
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4) For the following areas please indicate the number of CURRENTLY 
OPEN ADVERTIZED FULL-TIME positions for veterinarians. 
 

Major activity of veterinarian(s) 
DVM (or 
equivalent)

DVM and 
PhD 

Board 
Certified 

Board 
Certified 
and PhD 

DVM and 
MBA 

Preclinical Discovery Research      

Clinical Research/Development      

Safety R&D Toxicology      

Safety R&D Pathology      

Research support Laboratory 
animal medicine 

     

Regulatory Affairs      

Technical services/customer 
services 

     

Marketing      

Sales      

Senior Management       

Other (please specify) _______      
 

5) For the following areas please estimate the number of NEW veterinari-
an positions (not included in questions #3 or #4) you will need between now and 
2016. 
 

Major activity of veterinarian(s) 
DVM (or 
equivalent) 

DVM 
and 
PhD 

Board 
Certified 

Board 
Certified 
and PhD 

DVM 
and 
MBA 

Preclinical Discovery Research      

Clinical Research/Development      

Safety R&D Toxicology      

Safety R&D Pathology      

Research support Laboratory 
 animal medicine 

     

Regulatory Affairs      

Technical services/customer  
services 

     

Marketing      

Sales      

Senior Management       

Other (please specify) _________      
 

6) Do you have licensed veterinary technicians working in your U.S. op-
eration? 

yes □ no □ 
If yes,  

How many veterinary technicians do you employ?  ______ 
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 How many of your veterinary technicians are licensed?  ______ 
 

If no, would you consider employing such technicians in the future? 
yes □ no □ 

 
7) What percentage of the veterinarians in your company will reach 65 in 

the next 8 years? __________________ 
 

8) Globalization: How is globalization affecting the number of veterinari-
ans you employ in your operation? 
 

 No affect    
 Hiring more US trained vets     
 Hiring more foreign trained vets   
 Unable to recruit US trained vets   

 
9) Education: 

a. For positions requiring a DVM only, does the current educational 
system in the U.S. adequately train veterinarians for the needs of 
your company? 

yes □ no □ 
 

If no, what areas need improvement?  _____________________ 
 

b. For positions requiring advanced training, does the current post 
DVM educational system in the U.S. adequately train veterinarians 
for the needs of your company? 

yes □ no □ 
 

If no, what areas need improvement?  _____________________ 
 

10) What trends in your companies’ business activities will affect the hiring 
of veterinarians in the future?  ________________________ 
 

11) Other comments.  ___________________________ 
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Federal Recruitment Tools 

 
Recruitment Incentive (formerly referred to as “Recruitment Bonus”) 

provides newly appointed employees with a lump sum payment up to a maxi-
mum of 25% of basic salary (including locality pay) and may be paid annually 
for up to four years. 

Relocation Incentive covers current Federal employees who accept a posi-
tion requiring relocation; provides for positions that would be difficult to fill. A 
one-time lump sum payment is given up to a maximum of 25% of basic annual 
salary (including locality pay). 

Retention Incentive can be given to current Federal employees who are es-
sential to retain, who perform work that satisfies an essential and critical need, 
or who have unusually high or unique qualifications and who would likely leave 
Federal service. It provides for positions that would be difficult to fill in the ab-
sence of such an incentive and is a one-time lump sum payment up to a maxi-
mum of 25% of basic annual salary (including locality pay). 

Flexible Work Schedules can be offered that include job sharing, part time 
employment and flexible hours to attract employees who have other personal 
and professional commitments. Due to the bureaucratic management complexi-
ties of job sharing and flexible hours, many regulatory agencies are reluctant to 
offer this, especially to field frontline veterinarians. However, there are exam-
ples where if there is the will, a way has been found. As a result, more veterinar-
ians with children, eldercare, and other responsibilities are more willing to work 
in government when such flexibilities are routinely offered. 

Travel and Transportation Expenses to First Duty Station can be paid to 
cover actual costs incurred as a result of travel and transportation of household 
goods to the first post of duty. As of 2009, USDA FSIS has blanket authority to 
offer this incentive to all VMO 701 Series nationwide. 

Payment of Travel for Pre-Employment Interview can be used when a 
hiring manager needs to conduct a face-to-face interview for a critical position. 
It often is not used due to a lack of adequate budget allocations. 
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Student Loan Repayment covers new Federal employees and former em-
ployees with at least a 90 day break in service. This may be used as retention 
flexibility for employees who, if they left, would affect the agency’s ability to 
carry out an activity or perform a function deemed essential to the Agency’s 
mission. It also may be used as a recruitment flexibility based upon shortages 
and difficulty in recruiting individuals with high or unique qualifications, or a 
special need of the agency. 

Superior Qualifications Appointment may be used when an applicant 
possesses outstanding/high qualifications and for which the agency has a special 
need, such as an MPH or Board Certification in a relevant mission-specific spe-
cialty. This powerful tool enables the agency to set the rate of basic pay above 
the minimum level of the applicable civil service grade. 

Highest Previous Rate may be used to set pay at a rate equivalent to the 
highest rate previously received when employed. 

Creditable Service for Annual Leave Accrual covers new Federal em-
ployees and former employees with at least a 90 day break in service and may 
be used, for example, when the employee’s background is unique or demon-
strates that the employee will contribute significantly to the mission and is high-
ly qualified for the position. It provides for accruing more annual leave per pay 
period. 

Referral Bonus Award can be paid to employees who successfully recruit 
new talent needed by the agency. 

Dual Compensation Waiver for Reemployed Annuitants covers retirees 
wishing to be reemployed and provides a reemployed annuitant to receive both 
full salary and an annuity when reemployed with a Federal agency. A justifica-
tion must be made explaining the uniqueness of the situation. 

Physicians Comparability Allowance is provided specifically to physi-
cians because the government has determined that they are a shortage profession 
and there is a significant pay gap between private and public pay scales. Cur-
rently the American Veterinary Medical Association has a policy stating that the 
government should provide veterinary medical officers GS-701 Veterinary Med-
ical Officer the same comparability allowance as physicians as well as the same 
pay to a veterinarian performing the same job as a physician (Refer to DCVMA 
HOD Resolution). Currently, physicians receive more pay than veterinarians 
performing the same job if the physician is employed as a new and current Fed-
eral employee in the GS-602 Medical Officer series and who perform work as-
sociated with planning, formulating, and establishing public health programs 
aimed at controlling the incidence of foodborne disease. Both veterinarians and 
physicians are in government jobs that perform work that has materially and 
measurably improved the health outcomes of the target population; that has sub-
stantially improved policy development or made a significant scientific or regu-
latory advancement; have achieved substantial, documented efficiencies in the 
design or implementation of projects to maximize health care quality and better 
serve beneficiary needs; and have demonstrated exemplary performance in im-
proving health outcomes of the agency’s target population as evidenced by two 
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or more “Outstanding” performance ratings. However, only physicians receive 
the additional pay benefits. 

The physicians who agree to one or two years of service with these terms of 
employment can receive: 
 

 Payments of up to $14,000 per annum paid in bi-weekly installments 
with less than 24 months of creditable Federal service. 

 Payments of up to $30,000 per annum paid in bi-weekly installments 
with 24 months or more of creditable Federal service. 
 
SOURCE: Recruitment and Retention Flexibilities and Authorities (USDA, 
FSIS, Office of Management, August 2008) 
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Intensive Short Courses that  
Help Prepare Veterinary Students  
and Veterinarians for Careers in  
Wildlife and Ecosystem Health 

 
Envirovet 

 
The Envirovet Program in Wildlife and Ecosystem Health (http://vetmed. 

illinois.edu/envirovet/) was established by Dr. Val Beasley of the University of 
Illinois in 1991 and has always been a collaborative effort with other universities 
and a wide array of faculty members. The first Envirovet summer course was 
organized in concert with the University of Minnesota-Duluth and the Universi-
ty of Wisconsin-Superior and the U.S. Environmental Protection Agency 
Freshwater Ecology Laboratory in Duluth and was oriented solely to aquatic 
animal health and ecotoxicology. Beginning in 2000, with partnership from 
University of California at Davis (UC Davis) and in collaboration with Tufts 
University, the Summer Institute incorporated terrestrial animals and developing 
country concerns. Developing countries that hosted sessions to date have includ-
ed Kenya, Brazil, South Africa and Swaziland, and Tanzania.  

The overall Envirovet Program today is a group effort that relies on diverse 
forms of support, and has two main thrusts, the Summer Institute (http://www. 
cvm.uiuc.edu/envirovet/ and http://www.cvm.uiuc.edu/envirovet/webvideo/index. 
htm) and the development of regional initiatives, the first of which is Envirovet 
Baltic (http://www-cru.slu.se/CRUre15.pdf). Current partnering institutions for 
the Summer Institute include the Wildlife Health Center of UC Davis, White 
Oak Conservation Center, Harbor Branch Oceanographic Institution, Sokoine 
University, and Tanzania National Parks. The Director of the White Oak (large-
ly terrestrial) portion is Dr. Kirsten Gilardi of the Wildlife Health Center at UC 
Davis; the aquatic unit at Harbor Branch is organized by Dr. Beasley; and the 
Director of the developing country portion in Africa is Dr. Deana Clifford who 
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works in concert with Dr. Jonna Mazet also of the Wildlife Health Center, Dr. 
Rudovick Kazwala of Sokoine University, and Dr. Titus Mlengeya of Tanzania 
National Parks. In recent years, the Envirovet Summer Institute has received 
financial support from student course fees, the U.S. Fish and Wildlife Service 
Wildlife Without Borders Program, the Nathan Cummings Foundation, the Ger-
aldine R. Dodge Foundation, Eli Lilly and Company, the Russell E. Train Edu-
cational Fund for Nature of the World Wildlife Fund, the Wildlife Conservation 
Society, and the U.S. Agency for International Development. In addition, the 
Summer Institute benefits from the donated time of the U.S.- and Canada-based 
faculty members and generous in-kind support from White Oak Conservation 
Center.  

The Envirovet Summer Institute begins in mid-June at White Oak Conser-
vation Center in northeastern Florida (http://www.wocenter.org/) with two 
weeks of immersion-style learning about the big drivers that undermine health 
and biodiversity. Also included are proven intervention methods to yield posi-
tive short- and long-term gains. This unit includes:  the value of biodiversity, 
ecosystem economics, and environmental law and policy; epidemiology; and the 
basis for disease emergence and resurgence, including efficient diagnostic tools. 
It addresses methods for restoration of populations of threatened or endangered 
species in the wild, including wildlife capture and translocation—and provision 
of ample habitat. It also focuses on counteracting overharvest, poaching, inva-
sive exotic species, and predator-prey imbalances.  

Throughout this unit, ways to reduce risks to public, domestic animal, and 
wildlife health from shared infectious diseases are strongly emphasized. The 
Summer Institute continues with two-weeks of intensive instruction in aquatic 
animal health, ecotoxicology, and ecosystem rehabilitation at Harbor Branch 
Oceanographic Institution (http://www.hboi.edu/index_05.html). This unit begins 
with instruction on the dynamics of aquatic ecosystems and how they are assessed. 
It focuses on the sources, fate, detection and control of contaminants, explains the 
causes of—and solutions for—declines in major ocean fish communities, as well 
as fisheries impacts on the food supply of marine mammals. It provides contact 
with environmentally-beneficial aquaculture, teaches the causes of marine mam-
mal strandings, and first-hand experience in forensic studies. The aquatic unit 
stresses opportunities for better stewardship of aquatic ecosystems and animal 
populations to enable recovery of aquatic biodiversity, cleaner water supplies, and 
more and safer fish and shellfish for human consumption. The third unit of each 
Summer Institute takes place in a developing country (e.g. Kenya, Brazil, South 
Africa) and emphasizes ways to accommodate the economic and food security 
needs of people in the poorest regions of the world through better stewardship of 
lands, water, wildlife, and domestic animal populations. The unit addresses pre-
vention of diseases shared between wildlife and humans, as well as between wild-
life and either livestock or poultry. It demonstrates proven methods to re-establish 
self-sustaining wildlife populations in ways that improve the lives of nearby hu-
man groups. Leading biomedical scientists, conservation biologists, and environ-
mental managers work side-by-side with the Envirovet group in hands-on work. 
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Tribal leaders share first-hand knowledge about wildlife/livestock conflicts. 
Throughout this unit, the need to look holistically at the challenges—and solu-
tions—lying at the human/wildlife/domestic animal/environment interface are 
emphasized.  

A number of participants in Envirovet courses have assumed full time ca-
reers, with several in leadership positions, in a range of relevant disciplines. An 
important component of the Envirovet Program is outreach to veterinarians con-
cerned with wildlife and ecosystem health around the world. The following is 
based on a concerted effort to document the current activities of participants in 
Envirovet programs. To date, 339 individuals of 38 nations have participated in 
Envirovet’s intensive summer courses. In addition, three former Envirovet stu-
dents have also worked in three additional nations for periods of time exceeding 
two years, thus 41 countries have directly benefited from the training. A total of 
239 Americans and 100 individuals from other countries have participated in 
Envirovet summer courses. As of this writing, 42 former students of the program 
are still in veterinary school. Of these individuals, three previously completed 
health-related MS degrees, two have completed MPH degrees, and two are con-
currently enrolled in MS and DVM programs. Of the 339 former participants, 86 
are in domestic animal practice, with 75 of these being Americans. Some of 
these individuals include a focus on exotic species and others undertake out-
reach addressing environmental concerns for their regions or to the developing 
world apart from their regular work schedules. Several of those in private prac-
tice are recent graduates of DVM or equivalent programs who hope to enter into 
wildlife/ecosystem oriented careers after honing their clinical skills and retiring 
educational debt. Of former students of the program, at least 23 are engaged 
primarily in public health, and 46 are focused on some aspect of toxicology (in-
cludes ecotoxicology and wildlife toxicology, with smaller numbers involved in 
diagnostic toxicology, poison control/clinical toxicology, and regulatory toxi-
cology). Of 38 individuals who completed an Envirovet course and are engaged 
largely in aquatic animal health, 28 came from the 126 participants who partici-
pated in the 1990s when the program focused solely on aquatic ecosystems and 
species, whereas only 10 of 213 participants have become involved almost ex-
clusively on aquatic issues since the program began to focus more than half of 
its content on terrestrial animals and ecosystems in 2000. At least 43 former 
participants of the summer programs are largely engaged in some aspect of wild-
life epidemiology. Eighteen of the individuals have become, or are in training to 
become, pathologists (includes one clinical pathologist), with nearly all of them 
focusing on wildlife, zoo, fish, and/or toxicologic pathology. Fourteen of the 
340 participants are involved in some aspect of aquarium (1) or zoo (13) medi-
cine, and more than half of these individuals are either in zoo medicine intern-
ships or residences as of this writing. Twenty-three of the remaining participants 
work in wildlife practice with part-time in research, mostly in national parks of 
the developing world. Five former participants work in laboratory animal medi-
cine, one is involved full time in public education regarding wildlife, two are in 
the army (includes one of the toxicologists), one became a high school teacher, 
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another became a wildlife photographer, one entered business, two retired, and 
two are deceased. We are unaware of the job activities of 21 former participants 
in the program. Although a reliable estimate cannot be assigned based on avail-
able data, a number of the former students of the program contribute to the re-
finement and implementation of environmental and wildlife policy, both in the 
US and around the world.    

A regional offshoot of Envirovet, termed Envirovet Baltic, recently teamed 
with the Baltic University Programme, a network of over 180 universities 
(http://www.balticuniv.uu.se/ http://www.balticuniv.uu.se/), in the development 
of three new books on the topics of Ecosystem Health and Sustainable Agricul-
ture (http://www.balticuniv.uu.se/ehsa/index.php). A number of additional coun-
tries, veterinarians, and other scientists have drawn upon concepts developed 
through the Envirovet Summer Institutes,  Overall, Envirovet Summer Institute 
and Envirovet Baltic have offered information, skill sets, and insight to over 430 
individuals of at least 47 nations.   

 
Aquavet® 

 
Aquavet® was perhaps the first program in veterinary medicine to offer an 

annual course to expand veterinary medical expertise in a direction beyond do-
mestic animal and human health (http://www.aquavet.info/). Established in 1977 
through a collaboration between the University of Pennsylvania and Cornell 
University, it was led principally by Dr. Donald Abt for many years. Aquavet® 
is currently led by Drs. Donald Stremme, Paul Bowser and Laurie Landeau, and 
is hosted each year at the Marine Biology Laboratory at Woods Hole, Massa-
chusetts. The program has provided Aquavet® I, An Introduction to Aquatic 
Veterinary Medicine,  to approximately 900 students to date and Aquavet® II 
(advanced courses, topics vary) to approximately 400 students to date, and of 
these roughly 300 have taken both courses. The program directors estimate that 
about 200 of the overall students of the program are involved in aquatic animal 
health on a full time basis.  

 
Marvet 

 
Marvet was established in 1999 by Drs. Raymond J. Tarpley and Christine 

A. Curry. The goal of Marvet is to introduce veterinary students and veterinari-
ans to the field of marine veterinary medicine with an emphasis on marine con-
servation, oceanaria, aquaria, zoological parks, rehabilitation units, wildlife or-
ganizations and universities, as well as federal and state governments. The role 
of veterinarians in the development of effective marine animal conservation pol-
icy at national and international levels is introduced.  The program emphasizes 
marine animal taxonomy, ecology, anatomy, physiology, pathology, diagnostic 
methods and clinical medicine, with emphasis on marine mammals, sea turtles 
and marine birds, and some attention to fish species. The annual Marvet course 
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has been staged each year at Mote Marine Laboratory in Sarasota, Florida, and 
includes participation in a long-term study led by Dr. Randy Wells. The study 
investigates wild bottlenose dolphins in Sarasota Bay and, at 30 years overall, is 
the longest-running study of its kind. Marvet students also witness and partici-
pate in selected Mote Marine Laboratory activities including work with the 
Whale and Dolphin Hospital and the Sea Turtle Hospital that focus on care and 
rehabilitation of stranded marine mammals and turtles. Marvet also offers work-
shops on marine mammals and sea turtles at other locations in the Americas and 
the Caribbean. To date, Marvet courses have been held in Florida (10), Califor-
nia (2), Grenada (1), Costa Rica (1), Mexico (1), and the Caymans (1). The 
courses have served a total of 256 participants to date. Of these 48 were from 
countries other than the United States and 31 were American students attending 
veterinary schools in the Caribbean (Ross, St. George’s, or St. Matthew’s).  
Other countries represented included Canada, Mexico, Costa Rica, Brazil, Peru, 
England, Germany, Italy, Norway, Australia, Thailand, and China. To date, all 
sessions have been in English. Of the 256 individuals who took the courses, 
twenty participated in two workshops, and two completed three workshops. At 
the time of their enrollment in Marvet, 51 were veterinarians, 203 were veteri-
nary students, and two were rehabilitation biologists. 

 
Aquamed 

 
Aquamed, led by Dr. Ron Thune of Louisiana State University, is organized 

by the Gulf States Consortium for Aquatic Animal Pathobiology 
(http://www.vetmed.lsu.edu/aquamed.htm). The program, which lasts about 3.6 
weeks, is offered in June of even-numbered years and is open to participation by 
veterinarians, veterinary students, and graduate students without the DVM or 
equivalent degree. The program emphasizes the culture and health care of orna-
mental fish, commercially important fin fish, and shellfish. An overview of rep-
tiles, marine mammals, and aquatic laboratory animals is also included. Instruc-
tors are nationally and internationally recognized experts. Weeks 1, 2, and 4 are 
held at the Louisiana State University School of Veterinary Medicine, while 
week 3 takes place at the Louisiana Universities Marine Consortium facility in 
Cocodrie, Louisiana. Aquamed has been hosted annually from 1993 to 2004, as 
well as in 2006 and 2008, training a total of 224 participants.  

 
Wildlife Center of Virginia 

 
The Wildlife Center of Virginia offers an internship for a graduate veteri-

narian as well as training opportunities for veterinary students (http://www.wild 
lifecenter.org/wp/veterinary-training/). The internship offers opportunities to 
work in ongoing conservation medicine research projects as well as interaction 
with local or allied institutions that include the National Zoo, University of Vir-
ginia, Virginia Department of Game and Inland Fisheries, U.S. Geological Sur-
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vey Patuxent Wildlife Research Center, Virginia Marine Science Museum, and 
Virginia-Maryland Regional College of Veterinary Medicine.  

 
South African Programs for Veterinary Students and Veterinarians 

 
Programs in South Africa educate a number of veterinary students and less-

er numbers of veterinarians from the United States and other nations. Among 
these, the best known is Wildlifevets.com, which is operated by Dr. Cobus 
Raath, former head veterinarian of Kruger National Park (http://www.wild 
lifevets.com/). Dr. Raath operates a large practice dedicated primarily to African 
wildlife owners and conservation. He serves wildlife producers, managers of 
game farms, ecotourism facilities, nature preserves, and a range of governments 
in Africa and the Middle East. He is also a principal in Wildlife Pharmaceuti-
cals, and specializes in development of drugs for wildlife immobilization, 
transport, anesthesia, and appropriate reversal of the active agents (http://www. 
wildpharm.co.za/). Dr. Raath as well as Dr. David Hunter of Turner Endangered 
Species Fund and Turner Enterprises, Inc. are adjunct professors at the School of 
Veterinary Medicine of Purdue University and at the College of Veterinary 
Medicine of Texas A&M University. Participants in the courses offered by 
Wildlifevets.com benefit from participation in a range of lectures, discussions, 
and hands-on projects related to his veterinary practice. Another organization, 
Brothers Safaris, assembled by veterinarian Dr. Peter Brothers, offers education-
al and safari experiences for veterinary students and veterinarians. Partnering 
institutions include De Wildt Cheetah and Wildlife Centre and the University of 
Pretoria (http://www.brotherssafaris.com/wildlifeandimmobilsation.htm).  
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Appendix G 
 
 

Academic Survey of Veterinary Personnel 

 
The purpose of the survey was to collect information about the numbers of 

current and projected faculty and students at U.S. colleges of veterinary medi-
cine, veterinary science departments, and comparative medicine departments. 
The sample consisted of the 28 U.S. colleges and schools of veterinary medi-
cine, 9 veterinary science departments within U.S. colleges of agriculture and 7 
departments of comparative medicine at U.S. medical schools. The list of col-
leges and schools of veterinary medicine, veterinary science departments and 
departments of comparative medicine were provided by the American Associa-
tion of Veterinary Medical Colleges (AAVMC). 

An e-mail letter was sent to each person in the sample asking them to go to 
a website where they could complete the questionnaire. There were several fol-
low up e-mails from the National Research Council (NRC) sent to members who 
did not respond to the survey. The two members of the study committee who 
were deans of veterinary colleges also contacted the non-responders. As a result 
responses were received from 27 of 28 colleges/schools of veterinary medicine, 
6 of the 9 veterinary science departments, and 5 of the 7 comparative medicine 
departments.  

The data are available from the NRC. 
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The AAVMC has enlisted the National Academy of Sciences/National Re-
search Council to convene a panel to study the broad scope of issues related to 
the veterinary workforce in the United States.  The study will explore the histor-
ical changes in the size and characteristics of the veterinary workforce; assess 
the demographics and adequacy of the current supply of veterinarians in differ-
ent occupational categories and sectors of the economy; and identify incentives, 
disincentives, and other factors that are likely to affect the numbers of veterinar-
ians seeking jobs in different sectors in the future.  The study will also examine 
the trends affecting the kinds of jobs available to veterinarians, and assess the 
future demand for veterinary expertise in existing and new employment sectors.  
The study will also examine the current and future capacity of universities, col-
leges, comparative medicine and veterinary science departments to train in all 
sectors adequately and to identify training needs relative to the demand for spe-
cific expertise. 

This questionnaire is to request that you assist in planning for the future of 
academic veterinary medicine by sharing information that will help in formulat-
ing the current and planned academic workforce needs and/or options for meet-
ing requirements of a national veterinary workforce. 

This web based survey is designed so that you can stop answering the ques-
tions at any time and return to the survey to answer more questions or change 
answers to already completed questions. The only constraint is that you use the 
same computer while answering the questions. 
 

1) Demographic Information 
 

Name: _________________________________________________ 
Company: _________________________________________________ 

Address: _________________________________________________ 
Address 2: _________________________________________________ 

City/Town: _________________________________________________ 
State: _________________________________________________ 

Zip code: _________________________________________________ 
Email: _________________________________________________ 

Phone Number: _________________________________________________ 
 

2) The responses to this questionnaire apply only to the part of the institu-
tion indicated below: 

 
□  Veterinary college (All Units) 
□  Comparative medicine departments 
□  Veterinary science departments 
□  Other:  _____________________ 
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3) Provide the number of current faculty and students. 
 
  2007 

Faculty - tenure track  

Faculty - non tenure track clinical  

Faculty - non tenure track research  

DVM professional students  

Graduate students - masters  

Graduate students - doctoral  

Postdoctoral associates  

Clinical interns  

Clinical residents  

Masters in Public Health  

Master of Preventive Veterinary Medicine   
 

4) Estimate the number of faculty and students you expect in your pro-
gram in 2010. 
 
 2010 

Faculty - tenure track   

Faculty - non tenure track clinical   

Faculty - non tenure track research   

DVM professional students   

Graduate students - masters   

Graduate students - doctoral   

Postdoctoral associates  

Clinical interns  

Clinical residents  

Masters in Public Health  

Master of Preventive Veterinary Medicine   
 

5) Estimate the number of faculty and students you expect in your pro-
gram in 2016. 
 
 2016 

Faculty - tenure track   

Faculty - non tenure track clinical   

Faculty - non tenure track research   

DVM professional students   

Graduate students - masters   

Graduate students - doctoral   

Postdoctoral associates  

Clinical interns  

Clinical residents  

Masters in Public Health  

Master of Preventive Veterinary Medicine    
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6) Identify, by discipline/specialty, the number of vacant faculty positions 
in 2007 within existing programs and what is anticipated in future years due to 
retirements in 2010 and 2016. 
 
  2007 2010 2016 
BASIC SCIENCES: Anatomy       

Biochemistry/Physiology       
Embryology       
Epidemiology       
Food Safety/Public Health       

 Genetics       
 Immunology       
 Medicine       
 Microbiology/Virology/       

Parasitology       
Nutrition       
Pathology       
Pharmacology       
Reproduction       
Surgery       
Toxicology       

CLINICAL SCIENCES: Large Animals:       
 Equine Medicine       
 Equine Surgery       
 Food Animals:       
 Beef       
 Dairy       
 Poultry       
 Small Ruminants       
 Swine       
  Small Animals:       
 Anesthesiology       
 Behavior       
 Cardiology       
 Clinical Pathology       
 Dentistry       
 Dermatology       
 Emergency Medicine       
 Critical Care       
 Internal Medicine       
 Lab Animal       
 Neurology       
 Nutrition       
 Pharmacy       
 Shelter Medicine       
  Surgery       
 Soft Tissue       
 Orthopedics       
 Theriogenology       
 Zoological/Wildlife       
 Other ____________       
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7) Is your Unit planning to add or delete training/educational programs? 
yes □ no □ 

 
If yes, please specify the designated program(s) and identify faculty 
needs and proposed enrollments. 

 
8) For the planned programs identified in Question # 7, please list the 

number of new graduates from the proposed program(s): 
 
 2009 2010 2011 2012 2013 2014 2015 2016 

DVM’s         

DVM/Ph’s         

PhD’s         

MPH         

MPVM         

MSc         

MBA         

 
9) Is your college/school/department planning a “Center of Emphasis” 

(special training for 4th year students who desire in-depth training with species, 
disciplines, i.e. food safety/public health, etc.)? 

yes □ no □ 
 

If yes, please describe, indicate the collaborating institutions, identify facul-
ty areas needed, the number of faculty needed and proposed enrollments. 

 
 

10) Does your College/School have or participate in a Registered Veteri-
nary Technician Program? 

yes □ no □ 
 

If yes please briefly describe the number of graduates per year and whether 
it is for small animal or large animal, i.e., equine, livestock/poultry or both. 

 
11) If your answer to Question #10 is no, do you intend to add such a pro-

gram at your institution? 
yes □ no □ 

 
If the answer is yes, when do you plan on establishing such a program and 
what is your estimate of the number of students in each class year? 

 
Thank you. 
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