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Abstract — Any outbreak of an Office International des Epizooties List A disease, such as classical
swine fever or foot and mouth disease, has severe consequences for animal welfare, livestock produc-
tion, exports of animals and animal products, and the environment. The public concern with the
animal welfare effects of methods of disease eradication that result in the destruction of large numbers
of uninfected animals has initiated a reconsideration of disease eradication policy in Europe. In many
recent List A disease epizootics, the financial cost of addressing animal welfare concerns in healthy
animals has greatly exceeded the cost of stamping out disease in infected herds. In the event of a
similar incursion in Canada, the number of animals subject to welfare slaughter will be far greater
than the number of infected animals killed. Current national disease eradication plans in Canada do
not address the animal welfare component of disease control methods.

Résumé — Flambée de maladies exotiques et répercussions sur le bien-étre des animaux
au Canada : risques connus. L’apparition d’une maladie figurant dans la liste A de 1’Office
International des Epizooties, comme la fievre porcine ou la fievre aphteuse, a des conséquences
graves sur la santé animale, I’élevage, I’exportation des animaux et des produits animaux, ainsi que
sur I’environnement. L’ opinion publique a propos des répercussions, sur le bien-étre des animaux,
des méthodes d’éradication de la maladie qui impliquent I’élimination d’un grand nombre d’animaux
non infectés a incité les autorités européennes a réexaminer ces méthodes. Dans le cas de la majorité
des maladies épizootiques récentes figurant dans la liste A, le colit financier de 1’élimination
sélective des animaux infectés dépasse de loin celui de I’élimination radicale des troupeaux. Si
une telle maladie devait se manifester au Canada, le nombre d’animaux abattus afin d’éradiquer
cette maladie serait beaucoup plus élevé que le nombre d’animaux infectés. A I’heure actuelle,
les méthodes d’éradication des maladies au Canada ne prennent pas en compte le bien-étre des

animaux.
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Introduction

foreign animal disease (FAD) is a disease caused

by a transmissible infectious agent, currently exotic
to Canada, with the potential for rapid spread, the intro-
duction of which would seriously affect access of
Canadian animals and animal products to foreign mar-
kets. The primary focus of the current response policy if
a disease, such as foot and mouth disease (FMD) or
classical swine fever (CSF), were identified in the region
is eradication by stamping out. The primary tools of
stamping out a disease include early detection of disease
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when introduced, rapid killing of all known infected
animals, tracing of all high risk contacts, application of
herd quarantine, testing of populations at risk, and, in
some instances, the application of preemptive slaughter
or strategic vaccination. Crucial to the success of stamp-
ing out is the early placing of high risk premises and
geographic production areas under animal movement
restriction (1,2). The European Community (EU) has
developed comprehensive legislation and funding
arrangements to support all operational activities that are
required to stamp out FMD or CSF when it is introduced
into a member state or states (3,4). Government sources
estimate the potential financial loss of an FMD incursion
into Canada would be $30 billion (5). Independent
sources estimate that the potential financial loss associ-
ated with an FMD incursion into Canada would be
between $8.3 and $45.9 billion, depending on the scale
of the epizootic (6).

Recently, in western industrialized countries where
stamping out has been applied, there has been heightened
public debate over the extreme costs required to achieve
eradication and the ethical issues inherent in the process
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(7). The 2001 FMD epizootic in the United Kingdom
(2001-FMD-UK) gave rise to 3 major forums for public
discussion of the FAD response, in particular, and
agricultural practices related to producing human food
of animal origin, in general (8—10). Societal concerns
related to control of highly infectious animal disease by
stamping out fall roughly into 5 major categories: 1) the
waste of food resources in a time of global hunger; 2) the
environmental concerns related to carcass disposal;
3) the societal aversion to the mass killing of healthy
animals as part of a disease control action; 4) the chal-
lenge associated with assuring the humane killing of
animals under field conditions; and 5) animal suffering
on farms due to conditions that develop secondary to
animal movement restrictions (7).

There is general agreement in Britain that the direct
effect of morbidity and mortality on large numbers of
infected animals is the primary threat to animal welfare
posed by FAD (9). With respect to FMD, the Royal
Society for the Prevention of Cruelty to Animals (RSPCA)
(UK) believes that given the severity of the disease to the
individual animal and the highly infectious nature of the
agent, slaughter is the best outcome for infected animals.
This application of slaughter includes the herd in which
infected animals are identified (11). The slaughter of a
reasonable number of high-risk animals that appear
healthy, as part of an efficient eradication program, is also
acceptable to the British public at large (9).

In considering lessons in FAD eradication provided
by the experiences of other countries, the introduction of
an FAD into Canada would result in 3 separate emergen-
cies: 1) a small scale emergency related to the control of
animals on infected and high risk farms for which The
Canadian Food Inspection Agency (CFIA) has the leg-
islative mandate and fiscal resources to address; 2) a far
larger generalized on-farm financial emergency related to
the closure of the US border leading to export disruption,
manifest as an acute fall in livestock value; and 3) an
emergency related to welfare problems developing con-
sequential to animal movement restrictions put in place
by the stamping out response and the US border closure.
The most critical animal welfare problem would be an
immediate inability to provide housing for thousands
of isowean and nursery pigs. The 2nd and 3rd type of
emergency could also result from an FAD incursion into
the USA while Canada remained disease free. Emergency
planning for an FAD-related event needs to take into
account all 3 types of emergency.

This paper is limited to discussion of the welfare risks
to animals consequential to either FAD stamping out
operations in Canada or a serious trade interruption with
the USA; that is, primarily, the ability to deliver welfare
slaughter programs and assuring a humane death for
animals killed on the farm. Relevant examples of lessons
provided by other regions that have experienced FAD
epizootics are included.

Disease eradication:
Describing incursions
The financial consequences of FAD epizootics are often

classified as either direct or indirect costs. Costs are
direct if the emergency responders must pay out the cost
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Figure 1. Direct costs associated with disease eradication,
totaling 1.32 billion USS$ attributed to specific activities in the
1997 classical swine fever outbreak in the Netherlands (12).
Consequential indirect losses to farmers and other related
industries were an additional 1.02 billion US$ (19). The num-
ber in brackets is amount in million US$. Shaded areas are
operational activities for which there is a current method of
funding and legislative authority to deliver in Canada.
Unshaded areas are costs of animal welfare with the exception
of breeding prohibition.

immediately to achieve disease control, such as compen-
sation for animals ordered destroyed and the costs of
carcass disposal. Indirect costs are losses incurred by
individuals and sectors of the industry consequential to
the disease occurrence, such as down time on empty
farms and loss of export market for meat products.
Payment of indirect costs is not essential to the outcome
of the disease eradication operation. Therefore, a major
part of emergency planning is in anticipating the type
and magnitude of direct costs and in identifying the fund-
ing agencies tasked with the various components of the
emergency response.

Welfare slaughter is a term used in disease eradica-
tion to describe the slaughter of animals that are not
known to be infected by the FAD agent but have to be
killed because of overcrowding or other deteriorating
animal husbandry conditions on farms placed under
movement restriction; for example, when animals are
in excess of market demands, when proper management
can no longer be assured, or both (3,4,6). Meat from the
carcasses of animals under movement restriction can-
not be salvaged for human food under EC regulations;
therefore, it is usually sent to rendering or otherwise
destroyed (3,4). One lesson to be learned from the
experience of recent disease eradication efforts is that
the number of welfare slaughter animals rises rapidly
during the course of an expanding epizootic (12). Welfare
slaughter is a direct cost of FAD eradication and often
far exceeds the cost of dealing with infected farms
(6,12-17).

One of the most comprehensively documented cases
of an FAD eradication program to date is that of the CSF
incursion into the Netherlands in 1997 to 1998 (1997-
CSF-NL). The outbreak involved 429 infected farms,
lasted for 450 d, and cost about 2.3 billion US dollars to
eradicate (12). At the time, with an annual production of
live pigs of about 24 million, the Netherlands exported
over 70% of its pork and live hog production to other
EU countries (18). During the outbreak, about
700 000 pigs were killed on infected farms and
1 125 000 pigs were killed on contact or neighboring
farms, while 2 450 000 slaughter pigs, 4 920 000 weaned
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piglets, 2 760 000 nursing pigs, and 437 000 breeding
pigs were purchased by the government and destroyed
for welfare reasons (18). The cost of welfare slaughter
in this incursion was 36% of the total cost (852 million
US$), whereas the cost of stamping out infected herds
was 4% (104 million US$) (12,19) (Figure 1). For future
incursions of CSF into the concentrated swine producing
areas of the Netherlands, the cost of animal welfare
slaughter is expected to be a significant component of
the response by the end of the 1st month of the outbreak
and will be, on average, 3 times the cost of responding
to infected farms (20).

The report of the UK Lessons to be Learned Inquiry
(8) suggests that the need for an efficient delivery of
welfare slaughter is likely in any major UK disease
incursion and recommends that government should con-
sider the welfare implications of disease control policies
as part of contingency planning and identify strategies
that will minimize the need for slaughter and disposal
on welfare grounds. Assuring the welfare of animals is
recognized as part of the current contingency plan for
FMD eradication in the UK (21).

In Canada, the CFIA is the lead agency charged with
responding to a domestic FAD incursion (22). The CFIA
has clear legislative authority to order the destruction of
and to pay compensation for infected animals or animals
in contact with an infected animal (23).

Humane issues: Animal killing
in disease eradication

The killing of animals as part of FAD eradication has
been identified as a logistic challenge and an area of
intense public scrutiny in the EU (24); infected animals
are killed immediately on the farm of origin, when-
ever possible, as immediate slaughter prevents virus
amplification and killing animals where infection is
found avoids the risk of geographic spread of disease
by movement of infected animals to slaughter facili-
ties. Susceptible animals are also killed, if 1) they are
at high risk of incubating infection, because of danger-
ous contact with or proximity to an infected herd and
2) they are under welfare slaughter programs (Figure 2).
Depending on the magnitude and duration of the
movement restrictions, some animals may die due to
deteriorating conditions on farms under movement
restriction (11).

Animal movement restrictions may be applied to spe-
cific individual, geographically located, production units
that are part of an integrated system of animal reproduc-
tion, growth, and marketing, thereby severely disrupting
the production systems affected. Analysis of previous
FAD incursions indicate that welfare implications are
magnified under certain conditions; primarily, if the
preincursion animal production industry is focused on
export, if the incursion is prolonged, if the effects are in
a wide geographic area, or if the incursion involves
intensified livestock production (13).

A recent Australian review identified that the economic
impact of FAD on a country is very dependent on the
proportion of the animal industry that is directed at
export production and on the time sensitivity of the ani-
mal product (25). These findings were also supported by
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Figure 2. Animals slaughtered by species for various reasons
as part of the disease control program in the 2001 foot and
mouth disease epidemic in the UK. Reasons for slaughter are
animals resided on an infected premise (IP), a dangerous con-
tact on contiguous premises (CP), dangerous contact on a
noncontiguous premises including the 3-km cull (3-km),
slaughtered on suspicion (SOS), and welfare slaughter (WS).
The total number of animals slaughtered for welfare reasons
included 1 768 000 sheep, cattle, and pigs under the Livestock
Welfare (Disposal) Scheme (LW(D)S), and 525 000 lambs
under the Livestock Welfare Disposal Scheme-Light Lambs.
The figures exclude (1) slaughtered newborn lambs where, for
compensation purposes, their value was included with that of
the ewe, (2) around 4000 animals of other species, primarily
goats and deer killed for disease control purposes, and (3)
around 3000 other animals killed under the LW(D)S (16).

economic modeling of the impact of an FMD incursion
in Canada (6), which indicated that an FAD incursion
into Canada, even under the best possible scenario, would
result in a US border closure to live animals and animal
products for a minimum 4.5 mo (6).

Canada, as compared with other industrialized coun-
tries, is heavily dependent on export of both live cattle
and swine, as well as beef and pork. For the year 2001,
the Canadian ratio of meat produced compared with meat
consumed domestically is 1.29 for beef and 1.59 for
pork (6). Similar ratios for the USA are 0.97 for beef and
1.03 for pork, and for Australia 3.18 for beef and 1.05
for pork. As an example, in 2001, 2 151 548 slaughter
pigs and 3 168 665 weanling pigs were exported from
Canada to the USA (Table 1) (26).

In export-focused market economies, welfare slaughter
may also have a function of market support by allowing
producers an option to deal with animals that are surplus
to market requirements, are depreciating in value, and, in
fact, may have no market value. In the 2001-UK-FMD
epizootic, a special welfare slaughter program was ini-
tiated to deal with slaughter lambs and operated from
3 September 2001 until 26 October 2001 (Livestock
Welfare Disposal Scheme-Light Lambs [LWDS-LLY]).
Slaughter lambs that could not be marketed because
of a ban on exports and other movement controls and
which could otherwise have faced severe welfare prob-
lems were purchased by the Rural Payments Agency
at a flat rate of £10 a head and destroyed (17,27,28)
(Figure 3).
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Table 1. Live swine, nonbreeding, and less than 50 kg, exported to the
USA from Canada in 2001 (26)

Origin and numbers of pigs?

Value in Canadian $

Destination Manitoba Ontario Canada Total Canada

Towa 747 811 666 174 1445113 68 180 193.00
Minnesota 551484 318 779 888 473 47 274 612.00
Nebraska 300 410 58 267 369 440 17 080 163.00
Other states 120 627 236 151 465 639 27 586 667.00
Total USA 1720329 1279 371 3 168 665 160 121 635.00

In addition to feeder pigs, 2 151 545 slaughter pigs and cull swine valued at $368 877 109.00, were
exported from Canada to the USA in year 2001 (26)
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Figure 3. Temporal distribution of animal slaughter for disease
control and animal welfare reasons in the 2001 foot and mouth
disease epidemic in the UK. Time period is on the x-axis. There
was a large increase in animal welfare slaughter in the final
stages of the disease eradication due to the Livestock Welfare
Disposal Scheme-Light Lambs, which was initiated to deal with
slaughter lambs that could not be marketed because of a ban
on exports and other movement controls, and that could other-
wise have faced severe welfare problems to overwinter (27).

Welfare assurance:
Scope and capacity

The proportional cost of measures taken to avoid animal
suffering has been accounted for by financial analysis of
previous FAD incursions. However, accurate documen-
tation of the financial impacts of FAD incursions is
difficult to establish even in retrospect (13). In recent
incursions of FAD into countries that are members of the
Office International des Epizooties (OIE) with stamping
out as their national policy, the scale of welfare slaugh-
ter was such that its cost was one half to 10 times that
of eradicating the disease on infected farms (Table 2)
(13-17).

The 2000 CSF incursion into Britain (2000-CSF-UK)
also demonstrated the importance and scope of on farm
animal welfare concerns inherent in FAD eradication by
stamping out. Britain had been free of CSF since 1986.
The initial herd was found to be infected on August 8th
(29) and the Pig Welfare (Disposal) Scheme (PW(D)S)
was introduced 21 d later (30). Although this was a small
disease incursion with only 16 confirmed infected herds,
approximately 600 other premises were placed under
movement restriction (30). In total, 75 000 pigs were

slaughtered as potentially infected under the Animal
Health Act with a value of £4.4 million, whereas to meet
welfare obligations a total of 181 223 pigs from 286 hold-
ings in 1440 separate consignments were slaughtered at
a cost of over £13 million (16,30).

Even in the case of a very moderate FAD incursion,
welfare slaughter operations will exceed the cost for
disease control. In Europe, for incursions of CSF, if 8 or
more herds are infected on the day of identifying the 1st
case, the costs of welfare slaughter will exceed the cost
of stamping out (13).

In considering Canadian current trading patterns
in live animals and animal products, it is estimated
that in a small FMD outbreak with 50 infected herds,
4 200 000 animals would be killed under welfare slaugh-
ter programs, while only 10 000 infected animals would
be killed, an animal welfare versus disease control
impact ratio of about 400:1 (6). In this scenario,
12 983 farms would be directly affected with an initial
net impact of $9.8 billion and a further trade impact of
$3.9 billion (6). The financial expenditure to control
disease would be less than 1% of the overall cost/loss of
the incursion (6). If zoning could be introduced, it is
estimated that 2 900 000 animals would have to be
destroyed for welfare reasons, a 31% reduction, and that
the negative economic effect of $13.7 billion could be
reduced to $8.3 billion (6). Zoning is a provision to
renew trade in animals and animal products for the geo-
graphic area of a country that is demonstrated to be free
of the disease of concern (31).

It is reasonable to assume that Canadians, like
Europeans, would demand a high level of animal welfare
assurance during an FAD eradication effort. The provi-
sion of objective inspection services to assure animal
welfare has been integral to the operation of eradication
activities in other countries. In the FMD incursion in the
Netherlands in 2001 (2001-FMD-NL), welfare problems
were evaluated by private veterinary practitioners using
standard forms to quantify the degree of welfare concern.
This system was supported by an audit of 10% of the
cases by a government veterinarian (32).

Veterinarians were in critical short supply early on
the 2001-FMD-UK eradication effort (9,17). To
deliver veterinary services in response to this incursion,
1800 additional British temporary veterinary inspectors
and 700 veterinarians from other countries were utilized
(33). In addition to the disease investigation and surveil-
lance, there were over 250 000 veterinary inspections
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Table 2. Relative impact of disease control and welfare assurance programs in recent eradication programs

for Office International des Epizooties List-A diseases

Number of Costs for welfare  Costs for disease
Outbreak Disease farms Duration slaughter? control® Units Reference
1990 Belgium CSF 113 10 mo 128 53 Million Euro 13
1993 Belgium CSF 7 4 mo 9.5 12.3 Million Euro 13
1994 Belgium CSF 45 8 mo 28.6 16.8 Million Euro 13
1997 Belgium CSF 8 2 mo 4.1 5.9 Million Euro 13
1997-98 Netherlands CSF 429 450d 9.2 0.7 Million animals killed 14
2000 Japan FMD 4 195d 899 332 Million yen 15
2000 United Kingdom CSF 16 144 d 181 75 Thousand animals killed 16
2002 United Kingdom FMD 2026 337d 2 4 Million animals killed 17

CSF — Classical swine fever
FMD — Foot and mouth disease

aCosts are reported in monetary value or in animals killed depending on the method of reporting in the original reference
bIncludes the value of destroyed animals and the cost of destruction and burial where the units used were monetary

prior to movement for welfare reasons and more than
18 000 veterinary inspections prior to on farm welfare
slaughter or prior to transportation to a central slaughter
facility (33).

In any response to a serious FAD incursion into a
previously disease-free region, there will be a shortage
of veterinary personnel. In the 2001-FMD-UK incursion
there was severe competition for veterinary support
between disease control activities and animal welfare
assurance programs (8).

Welfare assurance: Euthanasia

The welfare risk for animals subjected to on-farm killing
is a risk separate from the animal suffering that occurs
subsequent to deteriorating conditions on farms placed
under movement restriction. In the 2001-FMD-UK incur-
sion, a target was set to kill all animals in infected herds
within 24 h of identification and all animals in high-risk
contact herds within 48 h of identification (9). The
operational demand of killing large numbers of animals
in a short period of time put individual animal welfare
at risk due to lack of skilled personnel, inability to mus-
ter and restrain animals, piecemeal compensation of
slaughter workers, and the pressure of time demands (9).
In addition, in the case of commercial poultry, there is
no scientifically validated method of mass humane
slaughter (24).

The UK maintains a national licensing program
for slaughtermen to assure competency in deliver-
ing humane killing in abattoirs, knacker’s yards, and
on-farm (34). Licensed slaughtermen were recruited
and available to deliver on-farm killing services in
the 2001-FMD-UK incursion. No similar licens-
ing or competency assurance system is in place in
Canada. The Farm Animal Welfare Council (FAWC)
(UK) identified severe operational deficiencies in the
delivery of mass euthanasia of farm animals under
field conditions on premises having widely different
facilities (35).

In criticism of the 2001-FMD-UK response, the
RSPCA and the FAWC both recommended that to assure
the humane treatment of animals, a veterinarian must be
present on every farm where animals are being slaugh-
tered, whether for welfare or disease control purposes
(11,35).

Welfare assurance: Carcass disposal

Carcass disposal methods can become a contentious
focus of public debate, as was the case with open pyre
burning in the 2001-FMD-UK incursion (8,9). Method
of carcass disposal is not normally considered as a risk
to animal welfare. However, severe competition for
resources between disease eradication and disposal
activities effectively stalled the Livestock Welfare
(Disposal) Scheme (LW(D)S) in the 2001-FMD-UK
incursion (8).

It is probable that under an actual FAD incursion into
Canada there will be severe competition for carcass
disposal resources between disease control programs and
welfare slaughter programs, as has been the case in
incursions elsewhere (8,12). Carcass disposal of animals
has been the focus of a recent CFIA national planning
meeting (36). At this meeting, only the challenge of
disposing of infected material was considered.

In the early stages of an FAD incursion, slaughter
facilities could not be expected to continue to slaughter
and process livestock, if there was no immediate prospect
for sale. The slaughter process adds value to the carcass,
which may never be realized under the trade restrictions
and market failures subsequent to an FAD outbreak. It
would be an error in FAD contingency planning to count
on the use of normal slaughter channels to deal with
overcrowding of animals on farms.

Current responsibilities for emergency
management in Canada

In general, emergency management in Canada is based
on the “bottom-up” principle, in that initial responsibility
for emergency response normally rests with those directly
affected. If, however, private resources alone cannot
effectively manage the response, government action may
be required. Depending on the severity of an emergency,
the established sequence of responsibility is local
(municipal), then provincial, and then federal, with fed-
eral involvement only upon provincial request or when
the emergency falls under a federal mandate (37). The
most comprehensive legislation in Canada to deal
with emergencies is the Emergencies Act (38). The
Emergencies Act specifies 4 types of national emergen-
cies: public welfare, public order, international, and war.
National emergencies are situations so severe as to
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necessitate measures that exceed both provincial com-
petencies and the normal authorities of the federal gov-
ernment. A disease in animals may be declared a national
public welfare emergency under this act if the presence
of disease is significantly serious to result in a danger to
life or property, social disruption, or a breakdown in the
flow of essential goods, services, or resources (38).

The Food and Agriculture Emergency Response
System (FAERS) was developed largely in response to
the January1998, Ontario-Québec ice storm; it is an
attempt to describe a foundation for response to an agri-
cultural emergency coherent with the Emergency
Preparedness Act, the Emergencies Act, the National
Support Plan, and the Federal Policy for Emergencies
(37). Provincial departments of agriculture and other
agri-food sector stakeholders, Agriculture and Agri-Food
Canada (AAFC), and the CFIA have jointly established
the FAERS to facilitate federal-provincial-industry col-
laboration. For the purpose of FAERS, “an emergency is
defined as an abnormal situation requiring prompt action
beyond normal procedures in order to prevent injury or
damage to people, plants, livestock, property, or the
environment” (36). The FAERS is an all-hazards emer-
gency management system, designed to link the federal,
provincial, and private sectors to better manage and
coordinate response to emergencies.

Mandated emergencies are a specific type of emer-
gency described in the FAERS manual. An FAD is a
“mandated” emergency with the CFIA as the lead agency.
However, the CFIA component of FAD eradication, as
described by disease eradication plans (1,2), does not
follow the FAERS management principles of a compre-
hensive bottom-up emergency preparedness and response
system, as management is centralized and there is no
consideration given to the consequential impacts of dis-
ease presence on the agricultural trade of a region.

In Canada, animal welfare concerns related to an
FAD response currently represent a nonmandated emer-
gency, as the CFIA does not have the legislative respon-
sibility in areas other than infected herd eradication or
preemptive slaughter. Under FAERS, in nonmandated
agricultural emergencies, AAFC and the CFIA will
jointly determine which of the 2 organizations will take
the lead and which will provide a support function. In
general, AAFC is expected to take the lead when the
emergency support primarily relates to providing finan-
cial compensation to farmers (37). Therefore, if a
Canadian emergency response to an FAD were to
develop, as currently prescribed, only part of the manage-
ment would be directed centrally from Ottawa, namely
that part dealing with the infected and high-risk herds.
The consequential effects of the incursion would, in
theory, be managed according to the FAERS principles;
that is, the local authority, municipality, or province has
first responder obligations.

On February 5, 2001, Prime Minister Jean Chrétien
announced the creation of the Office of Critical
Infrastructure Protection and Emergency Preparedness
(OCIPEP) (39). Generic emergency response models that
are in place for fire, flood, tornado, and earthquake are
organized at the subprovincial level through provincial
Emergency Measures Organizations (EMO) and nation-
ally through the OCIPEP. The Minister of National

Defense is responsible for the OCIPEP, which also
encompasses the previous functions of Emergency
Preparedness Canada. The function of the OCIPEP in
any FAD response in Canada has not been tested.

One program now administered by the OCIPEP is the
Disaster Financial Assistance (DFA) Program. Disaster
Financial Assistance is intended to be available for eli-
gible costs when a natural disaster, such as a flood or an
earthquake, creates an unreasonable financial burden.
Assistance is generally provided to help local govern-
ments, individuals, full-time farmers, small businesses,
and some nonprofit organizations. Government funds
under DFA are approved on an event by event basis. In
principle, assistance is not available for loss of income
and opportunity or inconveniences (40). Foreign animal
disease is currently not one of the emergencies listed as
eligible for DFA programs, although, as an emergency,
the economic impact of FAD on the rural community is
very similar to, but more extensive than, other natural
disasters covered by this program. Disaster Financial
Assistance is similar in organization to existing agricul-
tural safety net programs in that, it is a financial program
to offset individual or small business losses after the
fact. Post-disaster compensation programs, such as DFA,
are not designed to fund the active operational responses
necessary to assure animal welfare in the process of an
FAD eradication.

At present, it is unclear how government support of
operational demands and assistance to farmers at the time
of an FAD outbreak would be valued and delivered in
Canada. The lesson provided by Taiwan in failing to
eradicate the 1997 FMD incursion is that overall FAD
contingency planning should include the worst case
scenario, which is, at least, temporary transition to a
nonexport market situation and its social and financial
implications. Under a real emergency, it may be impos-
sible to eradicate an FAD from a region immediately.

Canada does have previous experience in dealing with
regionally based economic disasters through the imple-
mentation of the northern cod fishing moratorium in
July 1992. The Atlantic Groundfish Strategy (TAGS) was
established in May 1994 to provide income support, labor
market adjustment, and training options for those affected
by the closures of various fisheries; it has cost 1.9 billion
dollars, with the major part coming from Human
Resources Development Canada (41).

Paying for direct costs:
Disease control and animal welfare

All forms of emergency compensation to farmers must
be funded and set at a rate that encourages voluntary
participation, if the goals of disease eradication are to be
reached. In setting rates of compensation, a balance must
be struck that will result in buy-in from the farming com-
munity while a scheme of last resort is maintained.
Clearly, for a disease eradication program to be success-
ful, it must not be more profitable for a farmer to have
an infected herd rather than a disease-free herd, yet the
consequence of having an infected herd must not be so
onerous that the farmer will not report the disease.
Similarly, in developing compensation for welfare
slaughter, the compensation program must not be so
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financially attractive as to encourage animal neglect in
order to qualify or so punitive as to result in animal
abandonment.

During the 2001-FMD-UK outbreak, the LW(D)S was
introduced to alleviate the suffering of animals that were
not directly affected by FMD but could not be moved to
alternative accommodation or pasture, or sent to market
because of movement restrictions (17). The scheme was
modeled after the PW(D)S developed in the 2000-CSF-UK
incursion (17). The 1st FMD-infected herd was identified
on February 19th, 2001; the LW(D)S opened on March
22nd and closed on December 31, 2001. In setting up the
scheme, the government expected that farmers would
pursue all other means of retaining or marketing their
animals and turn to the scheme only as a last resort. In
the final accounting, farmers received £205 million for
the slaughter of 2 million noninfected animals (17).

During the operation of the LW(D)S, in addition to
regular veterinary inspection for disease control purposes,
80 inspectors from the RSPCA visited 1750 premises that
had applied to the scheme. Turnaround time for process-
ing an application was about 6 wk, because of the high
participation rate. Welfare conditions on 850 of the farms
inspected were considered to be so bad that, in normal
circumstances, the RSPCA would have prosecuted the
farmer under the Protection of Animals Act 1911 for
causing unnecessary suffering (11).

In the delivery of insurance programs, “moral hazard”
is defined as a situation where, after purchasing insur-
ance, potential beneficiaries of an insurance program
change their behavior to increase the probability of a
successful claim (20,42,43). The risk of moral hazard is
inherent in any FAD-related compensation program, and
this was demonstrated in the LW(D)S. In the application
of the program, an inflated compensation schedule led to
overapplication and competition between real animal wel-
fare concerns and farmers reacting to financial incentives.
The rates were extremely attractive to farmers and the
volume of applications overwhelmed the Rural Payments
Agency, which administered the scheme. The program
was offering £85 for a pregnant ewe, while the market
price was £45 to £50 (11). Demand for the scheme
dropped off as movement restrictions were eased and the
financial incentives were reduced (17). On at least some
farms, farmers made no attempt to alleviate the poor
welfare conditions of their animals, apparently in the
hope of being accepted as a priority in the LW(D)S (11).
Additional resentment was generated in the farming com-
munity where, in true situations of poor animal welfare
due to movement restrictions, farmers who had animals
that died of starvation or other welfare-related causes
during the 6-week wait time for processing a LW(D)S
slaughter application were not compensated (11). In addi-
tion, those farmers who managed animals under move-
ment restriction but did not become infected or were not
slaughtered out for welfare reasons were not eligible for
compensation.

Historically, Canada’s national disease eradication
programs, as represented by the bovine brucellosis,
bovine tuberculosis, and chronic wasting disease eradica-
tion initiatives, have been funded 100% federally from
general revenue. As none of these diseases is particularly
infective or spread rapidly, animal movement restrictions

affect only the infected herd, and if depopulation is
promptly executed, welfare problems are minimal.
Canada has no national method for funding animal wel-
fare assurance requirements of an FAD response situa-
tion. Animal welfare has traditionally been largely a
provincial regulatory responsibility, supported by non-
profit organizations, such as animal cruelty prevention
societies for companion animals and animal welfare
councils for domestic farmed animals (44-46). In addi-
tion, federal involvement in animal welfare assurance
includes cruelty to animals prohibitions under the
Criminal Code (47) and humane transportation regula-
tions made under the federal Health of Animals Act
(48).

In relation to disease control, “compensation” in
Canada refers to the empowerment of the CFIA to pay
monies from general revenue to farmers for animals
ordered killed or treated because they are infected or
thought to be infected with a reportable disease under
the administration of the Health of Animals Act (49). This
Act also provides for reimbursement for some conse-
quential costs of disease control, such as carcass disposal
and transport of animals to slaughter (23,49).

In Canada, national animal disease control programs
and national security are 2 of the few government pro-
grams funded 100% from federal general revenue. The
Canadian taxpayer may not be willing to pay for future
animal health programs, as was the case in the past. The
cost sharing templates articulated in the recently negoti-
ated Federal-Provincial-Territorial Agriculture Policy
Framework agreement suggests that future funding of
agricultural programs will be cost shared between indus-
try, and national and subnational governments (50).

The handling of the 2000-CSF-UK incursion and the
1997-CSF-NL incursion benefited from well designed,
largely moral hazard free, welfare slaughter and infected
herd disposal compensation programs. In both cases, the
sheer magnitude of the liabilities incurred by the incur-
sion resulted in subsequent retooling of animal welfare
funding for FAD control. During the 2000-CSF-UK
incursion, the PW(D)S was jointly funded with direct
government funding of about 70% of the animal’s
“value,” with industry topping up the payments via a
£4 million government loan to be repaid by producer levy
(8). Subsequent to the 2000-CSF-UK incursion, concern
over the ability to deal with the expenses related to the
welfare of pigs during an FAD eradication has resulted
in the development of the Pig Industry Development
Scheme for the Management of Disease Risk for Great
Britain (51). The new producer-funded scheme is
intended to assure the delivery of the animal welfare
component of disease control programs where the
consequential cost of eradication greatly exceeds the
commitment of the government. A similar industry gov-
ernment cost sharing agreement has been implemented
in the Netherlands subsequent to the 1997-CSF-NL
incursion (20).

Special welfare risk in modern
swine production

Animal movement restrictions have an impact on the
management of all farmed species. However, the time
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until significant welfare problems develop differs
depending on the class of animal. Canadian commercial
laying hens raised in cages, for instance, will never
become overcrowded or suffer due to inclement weather
if the farm is placed under quarantine, as they are non-
reproductive, housed in environmentally controlled
buildings, and are not growing and requiring additional
space. However, if layer chicken flocks were placed
under movement restriction and forced to age beyond
their productive life, producers would become reluctant
to continue to incur feed and labor costs to maintain their
unproductive flocks. A similar situation would arise in
the market hog, broiler chicken, and feedlot beef sectors
where, as animals grow in body weight, they would
incur demerits based on standard slaughter market
demands. Regardless of the cause of loss of value, ani-
mals of low or no value are at increased risk for poor
welfare (52).

Ruminant production systems tend to be less time sensi-
tive to animal movement restriction than do those of grow-
ing poultry and swine. Farmed ruminants are generally
housed under much less intensive situations and multiply
at a far slower rate, so that their living space requirements
do not change rapidly. In general, as the method of live-
stock production becomes more intensive, the welfare risk
related to movement restriction increases; at particular risk
are intensively housed swine populations.

Swine on farms placed under movement restriction
will quickly grow to exceed space available in pens,
resulting in significant animal suffering (12). In the
Netherlands, when the transport ban was in force, almost
all farms became overpopulated with pigs within 1 or
2 wk (18). Canadian estimates for maximum time to
critical overcrowding on pig farms subject to movement
restriction range between 3 and 45 d, depending on the
stage and the type of production system; isowean piglet
production units are the most sensitive to movement
interruption (53).

Multisite production systems in which isowean man-
agement is used as a nonsurgical method of deriving high
health pigs from infected sows have developed and
become widely implemented in the past 5 y (54). Isowean
effectively prevents the transmission of conventional
disease agents between pigs of different ages and may
decrease the need for antibiotic use in pork production
(55). Inherent in isowean programs is weaning at 17 to
21 d, all-in all-out (AIAO) management strategies, geo-
graphic separation of stages of production, disinfection
of premises between production batches, strict biosecu-
rity measures, and only housing pigs of the same age
together. Many multisite production systems are large.
For resources to be used efficiently, piglets within about
5 to 7 d of age must be grouped together in batches of
1000 to 2000 and managed as AIAO. In Manitoba in
2001, 30.7% of farms housing sows were isowean pro-
duction units (56), with the practice becoming increas-
ingly common in newly built or expanding operations.
Isowean-based multisite production, as practised in North
America, does not occur in Europe, where regulations
exist to prevent weaning prior to 30 d of age. From this
perspective, therefore, North American swine populations
are more sensitive to interruption in free pig movement
than have been those in European FAD eradication efforts.

:
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Figure 4. Canadian regional volumes of export in pork and live
pigs in the year 2001 (26). Region is indicated on the x-axis.
The black bar is pork export in million kg (right axis) hatched
bar is live pigs exported in million animals (left axis). Québec
(PQ) has a mature pork production chain with predominantly
finished products only being exported, whereas Manitoba (MB)
and Ontario (ON) are large exporters of pork products and live
pigs. British Columbia (BC) and the Atlantic Region provinces
(Atl) have relatively small export volumes. The financial impact
of an export moratorium secondary to a foreign animal disease
incursion in Canada or the USA would not be shared equally
by all regions. Manitoba, for instance, is the major Canadian
regional exporter of pigs and pork products and contains only
3.7% of the Canadian human population, while Ontario con-
tains 38%, based on the 2001 Census.

The impact of a US border closure to live animals
from Canada would have an immediate effect on both
isowean (17 d, 5 kgBW) and nursery (25 kgBW) pig
welfare, as pigs originating in Canada could not be
moved into the purpose built housing in the USA. Of all
the Canadian provinces, Québec has a mature pork pro-
duction industry where the majority of production is
exported in the form of pork and pork products and
export of live animals is primarily breeding stock (26)
(Figure 4).

The short-term effect of international border closure
to meat and animal products would have an immediate
impact at the farm level with a severe depression of
slaughter weight pig prices. In 1997, Taiwan was a major
exporter of pork. In the week following identification of
FMD on the main island, the price of 100-kg weight
slaughter pigs fell from 200 US$ to 60 US$ in a system
where cost of production was estimated to be 140 US$
(57).

In a recent Canadian study, larger specialized and
intensive farms, especially swine farms, tend to be heav-
ily leveraged and are at increased risk of business failure
in the response phase of an FAD incursion (6). Severe
welfare conditions impacting on a large number of ani-
mals could arise rapidly with the economic failure of
large integrated livestock farming business, where insol-
vency could trigger the loss of essential resources, such
as public utilities, hired labor, or feed supply.

Conclusions

Lessons provided by the experiences of other countries
in eradicating an FAD indicate that the introduction of
an FAD into Canada would result in 3 separate types of
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emergency; namely, those related to infected farms, fis-
cal impacts of export market disruption, and animal
welfare. The CFIA has responsibility for dealing with
infected farms. The federal agricultural minister through
AAFC and provincial partnering has traditionally deliv-
ered income support to farmers in times of unforseen
financial disaster and would be the apparent lead agency
on rural economic stabilization. Currently, however, there
exists no significant infrastructure to respond to animal
welfare concerns. The national emergency response fund-
ing and organizational structure (OCIPEP) has had no
previous experience with this sort of disaster. There is
currently neither legislative framework nor preauthorized
funding to meet direct costs that government and indus-
try would incur to assure an effective animal welfare
component of response to an FAD.

Animal welfare assurance is integral as a direct cost
to the FAD eradication operation. Failure to assure ani-
mal welfare may result in failure to eradicate the FAD.
Currently, national FAD contingency plans exist for
dealing only with infected farms. It is a gross error to
misconstrue these plans as effective comprehensive
emergency management strategies.

The CFIA has a commitment to eradicate an FAD
identified in Canada (22); however, there could be a very
substantial emergency in Canada without an FAD ever
having been identified here. A US border closure does
not constitute a mandated emergency under the current
FAERS agreement; therefore, there is currently no man-
dated federal response (37). An FAD limited to a single
state in the USA, such as Iowa, would have significant
repercussions in live animal markets for isowean piglets
in Canada and the USA. Isowean piglets require immedi-
ate housing, and a significant volume of that specialized
housing would be unavailable under a scenario where
state-imposed animal movement restrictions disrupted
historic trade. A lack of housing for this type of animal
would result in significant negative repercussions on
farm animal welfare in Canada.

Many provinces are generating Foreign Animal
Disease Eradication Support Plans (FADES). These plans
are essentially designed to assist the CFIA in the stamp-
ing out of infected herds. There is no provision within
the FADES initiative to discuss animal welfare slaughter
or other consequential effects of dealing with infected
herds that will be concurrent demands on provincial and
industry resources (35).

This failure to recognize the impact of an FAD on
animal welfare may not be limited to Canada. In a recent
review of FAD emergency preparedness in North
America, animal welfare was not mentioned in any of
the plans of the USA, Canada, or Mexico (22). A 2001
report commissioned by the National State Departments
of Agriculture Research Foundation found that the
US national disease control system is, in general, ade-
quate (58). However, the subcommittee reporting on FAD
eradication response did not make mention of welfare
slaughter (59). This suggests that failure to recognize
welfare slaughter as part of the direct costs of an
FAD eradication program and failure to act on lessons
provided by 1997-CSF-NL and the more recent
FAD incursions in Europe and Asia are shared through-
out North America. Unfortunately, in the event of an

outbreak, this lack of foresight will have the greatest
impact on the most export dependent of the North
American livestock regions, which is Canada.

Individuals are often unable or unwilling to imagine
the potential devastation that could be caused by low
frequency catastrophic events and will not take measures
to protect against the potential loss (42). In the insurance
field, this behavior is referred to as “cognitive failure”
(20,42). The lack of acknowledgment by governments
and the industry of the current risks to animal welfare
posed by the threat of an FAD incursion is similar in
nature to “cognitive failure” displayed by individuals in
similar circumstances.

No amount of effort can eliminate the risk of dam-
age from FAD. To reduce the risk of economic dam-
age as far as possible, a range of coordinated actions
by government, the farming industry, and others in
the rural economy working together in partnership
are required (8). Perhaps the most vital lesson to be
learned from the 2001-FMD outbreak in the UK, as
was previously documented in the 1997-CSF-NL
incursion is, that for regions not having recent experi-
ence in an FAD disaster, a lesson given is not a lesson
learned.

Recommendations

For Canada, the organizational principles of large scale
killing under field conditions need defining and setting
out clearly to provide operational guidelines for those
having to set up and implement procedures on farms
having widely different facilities.

Steps must be taken immediately to correct the fact
there is no current funding, legislative authority, or
significant contingency planning for comprehensive
FAD emergency management in Canada. New options
for funding agri-food disaster response must be devel-
oped rapidly under a federal-provincial-territorial agri-
cultural agreement.

There is a critical need for renewed veterinary leader-
ship in Canada in the area of emergency management
and farm animal welfare. Veterinary training for an
FAD response, thus far centered on clinical skills, must
be expanded to managing farm animal welfare, as this
will likely be the major veterinary contribution to
FAD eradication. Subsequent to 2001-FMD-UK, the
chief veterinary officer became the director of Animal
Health and Welfare, responsible for policy on all animal
health, welfare, and veterinary matters (60). There is no
equivalent position in Canada.

Provincial level veterinary authorities must not be
lulled into the belief that the activities described in
FADES plans describe the limit of provincial involve-
ment in an FAD response. Although the CFIA has a
vital policy function and will make the decisions on
disease control issues, it will have a limited function
to play in the overall emergency response. Livestock
industries, organized at the provincial level, must
engage OCIPEP and AAFC through their provincial
EMOs to assume leadership in the preparation of the
response to an FAD. In addition, the DFA must be
adequately supported and extended to the arena of FAD
control.
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