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Animal agriculture in North America is undergoing sig-

nificant change. As new products are developed to meet
changing consumer preferences, new production systems
are being put in place to reduce costs, and contracts are
increasingly replacing open markets and redefining relationships among stakeholders in the system. Technological
developments have increased productivity and efficiency at
the producer level, and in processing, distribution systems
and marketing. Participants throughout the animal agriculture supply chain, from genetics to retail to food service
outlets, are adjusting to ongoing changes which bring
opportunities but also controversy and challenges.
The issues arising from the various factors impacting
animal agriculture go beyond matters of supply and
demand, cost of production and transportation, and other
economic factors. They include the structure of basic institutions, customs of trade and social factors that underlie
the production, distribution, transformation, sale and consumption of animal products. These articles reflect the
shifting forces of change, anticipate some of the direction
and impacts, and identify options that will allow farmers
and ranchers, meat processors, food retailers, policy makers, and consumers to make more informed decisions
about the future.
Farm Foundation led an 18-month project–The Future
of Animal Agriculture in North America. The goal was to
develop a comprehensive, objective overview of the range
of issues that will shape the industry over the next decade.
This partnership of industry, government agencies, academics and nongovernment organizations explored the
opportunities and challenges facing North America’s livestock sector, the driving forces behind them, and their
potential consequences. Funding for this effort was provided by industry, government agencies and foundations
throughout North America.
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The final report was released in April 2006 and is
available on the Farm Foundation Web page, www.farmfoundation.org. It was organized around seven Working
Groups headed by academic experts and composed of
industry, government, nonprofit and academic leaders.
More than 150 individuals from Canada, Mexico and the
United States actively participated in the development of
the Working Group reports. The objective was to give all
stakeholders a clear understanding of the current state of
the industry, a glimpse into the future, ideas for change
and their potential consequences, and an inventory of
issues that need further research, industry actions or government policy.
These articles have been prepared by leaders of the
Working Groups. The authors have drawn heavily, but not
necessarily exclusively, on the Farm Foundation report.
In the first article, we identify a number of cross-cutting issues that will affect the future of animal agriculture
in North America. These are topics on which we need to
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know more to understand the longrun competitiveness of the animal
agriculture industry in North America.
Boehlje’s analysis of the economics of production, processing and
marketing summarizes implications
of consumer demand, cost drivers,
changes in market structure and government policy, and regulation for
competitiveness in the North American livestock industry over the next
decade. This leads to some critical
future challenges and opportunities
that merit further analysis and
research.
Jensen addresses consumer demand and the related forces driving
changes in animal agriculture. Developments in the production, processing, and distribution system are
designed to meet evolving consumer
demands worldwide. She looks at
how these trends from both sides of
the market may play out. The paper
also examines some policy options
for helping shape the future competitiveness of the industry in North
America.
Rosson et al. look at global competitiveness and trade in the livestock
economy, including a significant
increase in market integration among
the three NAFTA countries. Various
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segments of the animal agriculture
industry are affected by different
forces. To improve efficiency of the
North American animal agriculture,
harmonization of policies, programs,
and regulations across NAFTA countries will be required.
Abdalla and Lawton address environmental issues in animal agriculture associated with new technologies
and restructuring of the production
and marketing system. Resulting private disputes and public issues concerning animal agriculture and the
environment are leading to new costs
and benefits. To resolve the complex
issues involved requires increased
understanding and involvement by
all stakeholders.
Goldsmith and Martin look at
community and labor issues in animal agriculture, finding them to be
significant but very diverse. The animal agriculture processing industry
has shifted from urban to rural locations and relies on substantial numbers of immigrants from Latin America to provide labor. The authors
look at community and social
impacts, explore some future options,
and emphasize the need for animal
processors to partner with the communities in which they locate.
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Goodwin et al. address policies to
protect food safety and animal
health, noting that these issues are
closely related, yet in some cases,
require separate strategies. The
authors identify a number of possible
policy measures and their implications for assuring sound food safety
and animal disease prevention systems to keep North American animal
agriculture prosperous and competitive.
Blandford addresses the increasing role of animal welfare issues in
wealthy countries. There are increasing initiatives in states, as well in the
U.S. Congress, to pass animal welfare
bills. Many of the practices being
questioned are associated with animal
confinement, and there is increasing
interest in developing voluntary standards within the industry. The
author considers economic impacts
of various approaches and identifies
some options for the future.

Walter J. Armbruster (walt@farmfoundation.org) is President, Steve A.
Halbrook
(steve@farmfoundation.org) is Vice President, and Mary
M. Thompson (mary@farmfoundation.org) is Communications Director, Farm Foundation, Oak Brook,
IL.
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Animal agriculture in North America constantly adapts

to changes in markets in order to remain competitive for
the future. New products are developed to meet changing
consumer preferences. New production systems reduce
costs. Private contract arrangements replace open market
bids in public arenas and redefine the relationships among
the stakeholders in the system. Technological developments increase farm-level productivity, processing efficiency, distribution systems, and marketing. Every facet of
the animal food chain—from genetics to retail and food
service outlets—is facing rapid change, accompanied by
controversy and challenges.
Exploring opportunities in this environment requires
going beyond matters of supply and demand, cost of production and transportation to examine basic institutions,
customs of trade, law, and social factors, which underlie
the production, distribution, transformation, and sale and
consumption of animal products.
Farm Foundation recently completed a comprehensive
analysis, The Future of Animal Agriculture in North America. The report examined the opportunities and challenges
facing the livestock sector, the driving forces behind them,
and the potential consequences of those forces over the
long term in the United States, Canada, and Mexico. The
focus of this analysis was on major animal segments of the
North American food system—beef, pork, dairy, and
poultry.
The report proposed key policy alternatives and business strategies for change and analyzed the potential
impacts on key stakeholders. It identified gaps in knowledge, identifying potential research and policy questions
for the future. The objective was to give all stakeholders a
clear understanding of the current state of the industry, a
glimpse into the future, ideas for change and their poten-

tial consequences, and an inventory of issues that need further research, industry actions, or government policy.
This analysis was unique in that it resulted from a
partnership between Farm Foundation, government agencies, industry groups, other nonprofit organizations and
foundations, and the academic community. More than
150 individuals from Canada, Mexico, and the United
States actively participated in the development of this
report. The project was divided into seven Working
Groups, which are the basis for the reports that follow.
Farm Foundation’s Future of Animal Agriculture in
North America project identified a number of cross-cutting
themes, strategies, and policy issues, as well as areas where
the knowledge base is thin or nonexistent.

Markets, Structure, and Competition
Traditional open bid commodity markets for animals are
fading in importance, but there will always be competition
among different value chains offering a variety of products
to consumers. The sale barn with multiple buyers and sellers is rapidly disappearing and most animals are marketed
through contracts, cooperatives and a variety of arrangements that link production with processing and retailing
of final products. Cooperatives play a key role in dairy.
Current production technologies and marketing
arrangements have significant economies of scale that
encourage large units for production and processing of
beef, pork, poultry and milk. The result is that production
units are getting larger across the board. Fewer large firms
dominate the animal-processing industry in North America. While small, traditional production units are still a
major factor in Mexico, the number of large-scale production units similar to those in Canada and the United States
is growing rapidly in dairy, swine, and poultry.
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This economic environment
challenges small- and mid-size producers. But opportunities do exist,
and others are evolving. Because different consumers place different values on various product attributes,
there will be markets for animal
products with specific characteristics
for which consumers are willing to
pay premiums. For example, demand
for niche-market products like certified organic products is growing rapidly. Many small- and mid-size producers can flourish if they are able to
position themselves to competitively
provide products that command premium prices in the marketplace.
The North American animal
agriculture industry also faces competitive challenges from other world
producers and processors, in part due
to the transferability of technologies
and increasing worldwide demand
for animal products. This has implications for trade, labor, and the environment.
What we need to know about the
future of markets, structure, and
competition in animal agriculture
includes: Who receives the value
from technological and business
management innovations such as
supply chains and traceability systems? How is this value distributed
among producers, processors, retailers and consumers? Are there better
ways to identify relationships among
parties in these systems? What are the
long-term impacts of increased
energy production from corn, other
animal feeds, and animal waste on
animal agriculture? To better understand the competitiveness of the
North American livestock industry, a
comparative analysis is needed of the
cost of producing and processing various animal products in different
geographic locales in the world. This
analysis must use a standardized
methodology to measure costs and
156
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analyze potential value of both commodity products, as well as highervalued differentiated products.

Value in Integrated Markets
There is economic value in an integrated North American market for
animal products. The dairy industry
remains protected to different
degrees in all three countries, and the
Canadian poultry industry remains
protected. But, there is significant
evidence that NAFTA benefited the
beef and swine industries in all three
countries. Open borders allowed the
industries to specialize with live animals, carcasses and processed products moving back and forth across all
borders. The disruptions caused by
the closing of the U.S.-Canadian
border because of BSE demonstrated
the degree of market integration in
the cattle sector that had developed
in recent years. While some parts of
the livestock industry benefited from
the border closing, the North American industry as a whole lost. Institutional mechanisms are needed to
reopen borders quickly to prevent
long-term economic disruptions.
What we need to know about the
future of integrated markets includes:
What are the true costs of border disruptions? Who benefits and who
loses because of these disruptions?
Have the “temporary” BSE-related
border closings permanently altered
animal trade flows in North America?

Increasing Demand
Demand for animal protein depends
primarily on income and population
growth. Predicted increases in
income in developing countries, particularly in Asia and Latin America,
will increase global demand for animal products during the next generation. In high-income regions like
North America and Europe, consum-
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ers are demanding animal products
with specific characteristics related to
nutrition and health concerns and
specific production practices. As
noted previously, demand for organic
products is growing rapidly.
What we need to know about the
future of demand includes: What
really influences consumer purchases
of meat and animal products? How
do consumers react to health and
food safety concerns and to concerns
about animal welfare? What are the
economic impacts of consolidation in
the food processing and food retailing sectors, especially impacts on
farmers and on consumer choice?

Environmental Regulation and
Litigation
Environmental regulations can be a
significant cost factor for the industry
and will likely be a major factor in
future investment decisions by the
industry. While predictions of a “race
to the bottom” are made, the increasing variability of regulation from
location to location will impact decisions concerning the location of
future animal production and processing units. Differences in environmental regulation across countries,
states, and provinces are problematic
for animal agriculture. Broader
multi-jurisdictional
regulatory
approaches may represent an opportunity for more efficient environmental management and lower
industry costs.
Litigation related to environmental issues is a growing problem in the
United States. While litigation is a
symptom, not a cause of conflict,
continued litigation can be expected
unless there is meaningful legal
reform that provides the industry
with some “safe harbor” legal parameters in exchange for assuming
greater responsibility for environ-

mental concerns. Litigation or legislative outcomes must provide legal
rights and responsibilities that balance business practices with environmental concerns to resolve the issues.
In the environmental arena, uncertainty is a greater problem than the
level or type of environmental regulation.
What we need to know about the
future of environmental regulation
includes: What are the costs and benefits of various regulatory systems?
What are the impacts of regulation
on different size operations? What
are the public health impacts of possible pathogens in air emissions from
animal production facilities? How do
we best measure the level of pathogens and their impacts?

Immigration and Labor
Many segments of animal agriculture in the United States and Canada
depend on a foreign-born labor force.
In the United States, many of these
workers are from rural Mexico or
Central America and are undocumented. The legal uncertainty associated with this undocumented work
force has consequences for the workers and the companies for which they
work. Workers may not receive full
legal protections and may be reluctant to complain about working conditions. Employers are vulnerable to
a variety of legal sanctions and risk
the loss of a significant portion of
their work force if immigration laws
are strictly enforced. This legal
uncertainty creates a “cost” that can
be mitigated with revised government policies.
What we need to know about the
future of labor and immigration
includes: What are the labor market
needs for animal agriculture? How
will specific immigration reform legislation impact the industry?

Animal Identification and
Traceability Systems
Animal identification and traceability
systems have a key role to play in the
future of the North American animal
agriculture industry. Whether the
underlying issue is animal health,
food safety, animal welfare, process
assurance, or quality attributes, animal identification and traceability are
necessary. Canada is well ahead of the
United States and Mexico on this
issue. Identification and traceability
systems will emerge rapidly during
the next few years to enhance the
industry’s ability to respond to natural and intentional disease outbreaks,
improve food safety, and provide
assurances of food quality and wholesomeness. Some elements of these
systems will be developed and managed by government, other parts may
be purely private, and some elements
may require public/private partnerships.
What we need to know about the
future of animal identification and
traceability includes: How could
information generated by traceability systems be utilized to develop
risk-management strategies to minimize impacts of animal disease outbreaks?

Community Impacts
There are no simple answers to the
complex issues facing rural communities affected by animal agriculture.
The issues are multi-faceted and link
producers, processors, retailers, consumers, and the people living and
working near farms and processing
facilities. Reaching workable solutions requires patience, partnerships,
information, and clear communication. Solutions may require the cooperation of industry and multiple levels of government.

What we need to know about the
future of community impacts
includes: What are the economic and
social consequences of alternative
regulatory systems for making siting/
zoning decisions about animal production and processing facilities?
What incentives or regulations can be
instituted to encourage cooperation
among industry, government, the
public, and the various elements of
the food supply chain? What are the
actual economic multiplier effects of
animal agriculture production and
processing facilities on rural communities?

Shaping the Future
While it remains competitive in the
world market, the North American
animal agriculture industry faces significant challenges and opportunities. This series of articles offers a
comprehensive look at the opportunities and challenges facing animal
agriculture in North America today.
How industry, government, and academia use the information compiled
here will help shape the future of this
industry in North America and
around the globe.

For More Information
Farm Foundation.(2006). The future
of animal agriculture in North
America. Available online: http://
www.farmfoundation.org/
projects/0432ReportTranslations.htm. Oak
Brook, IL.

Steve A. Halbrook (steve@farmfoundation.org) is Vice President, Walter
J. Armbruster (walt@farmfoundation.org) is President, and Mary M.
Thompson
(mary@farmfoundation.org) is Communications Director, Farm Foundation, Oak Brook,
IL.
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The North American livestock industry (beef, pork, dairy
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and poultry) has and continues to undergo major structural change due to rapid evolution in product characteristics, worldwide production and consumption patterns,
technology, size of operation, and geographic location.
Production, once dominated by independent, familybased, small-scale firms, is now led by larger firms that are
tightly aligned across the production and distribution
chain, as evidenced for U.S. pork production in Figure 1
and U.S. beef production in Table 1. Slaughter of livestock
is also increasingly dominated by larger firms, as indicated
for the United States in Table 2.
Contracts, vertical integration and other types of marketing arrangements are increasingly important across
nearly every market level—from input supply and seed
stock to finished food product markets, as reflected for
U.S. pork in Figure 2. Niche markets for differentiated
products that may command a premium from some consumers are growing. Similar trends characterize the Canadian and, to a lesser extent, the Mexican livestock industry.
As the industry has become more industrialized, specialized and managerially intense, production and processing
plant location options have expanded beyond traditional
production regions, with increased emphasis on global
sourcing and selling.
There is great diversity in how livestock is produced in
North America and the world, but common themes are
emerging. As in North America, many countries are experiencing major structural changes in their production sectors, and environmental concerns in production are nearly
universal. Technology adoption is rapid, and a “world
standard” is evolving to greater commonality of technology, size of production units, processing and quality, particularly in the case of pork and poultry. This is less so for
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Figure 1. Change in market share by pork producer size
for 1991 and 2003.
Source: Boessen, Lawrence and Grimes, 2004 Pork Industry Structure
Study, June-July, 2004.
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Figure 2. Percent of hogs sold under contract or vertical
integration.
Source:1994 and 1997 studies by University of Missouri, Pork Magazine,
PIC, DeKalb Choice Genetics, National Pork Producers Council, Land
O’Lakes. 1999-2006 studies by University of Missouri, NPPC, National Pork
Board. 2002-06 USDA/AMS data.
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Table 1. Cattle marketings by size of feedlot.
2004
Head

2005
% of Annual Slaughter

<1000

14.7

14.0

1-16,000

33.7

16.2

16-24,000

9.0

8.6

24-32,000

9.0

9.2

32-50,000

16.7

26.2

50,000 or greater

16.9

25.8

Source: USDA Cattle on Feed, NASS, February 2006.

Table 2. Four (4) firm concentration ratio for cattle, sheep, and hog slaughter.
1980

1990

2000

2004

% of Annual Slaughter
Cattle

28.4

58.6

69.6

70.9

Sheep

55.9

70.2

69.8

66.9

Hogs

33.6

40.3

57.1

61.3

Source: USDA, Packers and Stockyards Statistical Report, G1PSA SR-06-01, February 2006.

beef, in large part because of its reliance on forage. Differences do exist
across species and parts of the world
that differentiate competing suppliers
of animal proteins.
This article draws on a much
longer report, The Future of Animal
Agriculture in North America (Farm
Foundation, 2006). It summarizes
the implications of the fundamental
forces of consumer demand, cost
drivers, changes in market structure,
and government policy and regulation for the competitiveness of the
North American livestock industry
during the next decade. Initial
emphasis is on the expected future
that would result from no major
changes in public policy or private
sector business strategies. Then alternative futures are described which
would require public sector intervention or new private sector initiatives.
Finally, some of the critical future
challenges and opportunities are
identified and discussed.
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The Expected Future
The trend to fewer and larger livestock and poultry production, processing and marketing firms is
expected to continue. The economies
of scale in production and processing
are significant and will drive larger
scale optimal size of the facility, as
well as the firms. Firm-level economies will be captured through effective supply chain management that
improves cost efficiency and control,
food safety and quality, and the ability to respond to consumer demands.
Quality concerns will also drive
more systematic, micro-managed
production and distribution processes to reduce product variability,
and improve conformance with quality standards and consumer expectations of uniform product attributes.
Technology, including genomics,
nutritional advances, RFID and
other tracing systems, will provide
new efficiences and information to
better manage the system. Concerns
about food safety and a drive to qualified suppliers and traceback will
increase pressures for and payoffs of
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tighter coordination along the production and distribution chain.
Successful small and mid-sized
producers face serious survival challenges in determining how they fit
into integrated supply chain structures. Higher revenue may be possible in value-added niche markets
where consumers pay high enough
premiums for differentiated products to offset the increased cost of
producing, processing and distributing in small quantities. Small and
mid-sized producers may be able to
capture the market access and cost
advantages of larger producers by
joining a network or alliance that acts
like a large producer. Both these
options require a high level of cooperation and interdependence among
producers.
The larger scale processing plants
that will continue to be the norm
require significant capital outlays and
adequate supplies of live animals for
efficient operations. Producers and
their lenders are not expected to
invest in production capacity if access
is not assured to processing plants
that can pay competitively for products. This interdependence will result
in development of production-processing centers and supporting infrastructure as the optimal strategy for
growth and expansion in the industry. The geographic location of such
expansion will continue to be influenced by economics of scale and
scope and the logistics of bringing
feedstuffs to livestock and shipping
livestock products to retailers. But
capital and technology are increasingly mobile, and global livestock
firms that locate production-processing capacity in different countries
will increasingly dominate the industry. The implication is that the North
American livestock industry will face
even more competition in the future.

Alternative Futures
Alternative futures for the North
American livestock industry include:
• changed global cost competitiveness resulting from regulatory
reform;
• greater emphasis on differentiated
animal protein products, rather
than commodity production and
distribution; and
• less concentrated, smaller firms,
independent, open-market coordination, and more diversified
production/distribution systems.
Regulatory Reform. Regulatory reform
might include added restrictions on
business models such as contract production or vertical integration, more
restrictive immigration policies or
worker safety rules, increased environmental regulation, or restrictions
on use of feed ingredients/additives –
all of which would generally increase
costs for the North American livestock industry. Regulations can create
benefits, as well as costs. For example, increased inspection, individual
animal identification and other measures to monitor animal health and
food safety will likely increase costs,
but are increasingly critical to maintain and expand foreign market
access. In general, regulatory reform
that limits economic activity and/or
increases private-sector costs will be
disadvantageous to small-scale firms;
decrease the innovation and adaptability of the industry to a changing
business climate; discourage the private sector from investing and
expanding; and undermine the
industry’s global competitiveness
unless other countries or locales
adopt similar regulations.
Differentiated Product Focus. Consumers have diverse preferences. Many
affluent consumers are demanding
extrinsic food attributes above and

beyond food safety or federal grading
standards. These attributes include
animal welfare, organic, social
responsibility, environmental responsibility,
free-range
production,
locally-grown, and no use of antibiotics, synthetic growth hormones, or
genetically modified organisms.
Many of these differentiated production practices increase production
costs relative to traditional commercial production methods. Differentiated markets and different pricing/
product valuation structures are necessary to encourage such production
practices.
In general, differentiated product
or process markets originate as niche
markets. These are generally small
markets meeting particular consumer
demands. Success in developing
niche markets may provide marketbased opportunities for some, but is
unlikely to accommodate a large
number of growers. Public support
for the development and implementation of certification and verification
programs (i.e., USDA Organic and
PVP) may provide the necessary
infrastructure. Niche markets may
offer growth opportunities for independent, small producers and processors; however, at some volume or
margin, these markets will likely
attract investment from large-scale
operators.
Maintaining Open Markets and Industry
Diversity. There are concerns that
marketing agreements, contracts and
similar business arrangements are
more conducive to larger operations;
reduce spot market liquidity; reduce
the availability of market information
needed for efficient price discovery;
and adversely affect smaller operations. The substantial horizontal contracting growth in hog production,
for example, suggests contacts enable
large production operations to get

larger. However, numerous other factors contribute to horizontal (as well
as vertical) integration in livestock
production, including profits that
attract external capital, and advances
in genetics, health, nutrition and
production
management
that
increase economies of scale.
Contracting has enabled many
smaller operations to remain viable
by focusing on production and
allowing integrators to provide services, capital, and risk management.
For small and modest-sized operations, networking with other producers in a cooperative or other form of
alliance is one way to increase competitiveness; increase access to markets and market premiums; and
access high-quality genetics and other
inputs, including genetics and better
information and management skills.
Public-sector interventions that limit
business arrangements or size would
make it difficult to capture the efficiency and other benefits of these
business strategies.
A key argument for public-sector
interventions is concern about
monopoly or monopsony power in
the livestock industry value chains.
Assessments of market power in the
U.S. livestock industry have generally
been inconclusive, or indicate limited
impacts. If the structural changes are
the documented result of market
power or similar behavior, aggressive
pursuit of remedies under anti-trust
or other regulations is appropriate.
There is a compelling argument
that consolidation and vertical coordination in the livestock industry are
driven by fundamental economic
forces. Government regulations or
interventions to recreate a smaller
scale, independent firm, diversified
livestock industry are likely to be
ineffective unless carefully crafted
and quite restrictive. If effective, the
objectives or anticipated benefits of
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consolidation and coordination will
not be achieved, undermining the
global competitiveness of the North
American livestock industry.

Future Challenges and
Opportunities
We identify here some key issues that
will impact the global competitiveness of the North American livestock
industry and merit further analysis
and research.
Coordination and Value Chain Structures.
Development of value chain coordination strategies and systems is a
costly, time-consuming endeavor,
requiring considerable cooperation
among vertical partners and customers. More information is needed
regarding attributes of effective coordination strategies; anticipated customer demands; and implications of
various forms of vertical coordination
strategies on economic efficiency,
competitiveness, market access, and
risk shifting.
Source Verification, Identity Preservation and Food Traceability Systems. It is
critical to better understand the benefits, costs and functionality of food
product traceability and identity
preservation systems. In the absence
of government edicts, economics will
dictate the type of traceability system
used in each segment of each industry. Developing technology continues
to reduce costs and increase the technical feasibility of enhancing information collection and product and
animal tracking. Increased assessment of market implications of government mandated vs. market-driven
animal and/or meat product traceability systems is needed.
New Markets/Niche Markets. The scope
of niche and highly differentiated
markets for meat products is yet
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uncertain. Understanding consumers’ willingness to pay for extrinsic
attributes is critical to assess the
implications of differentiated product markets on the competitive position and growth opportunities for
North American producers and processors.
Regulatory Costs. The significant impact that regulatory costs have on cost
competitiveness, relative to size of
firm and location, is essential to
understanding the global competitiveness of the North American livestock industry. Uniform regulations
are not size-neutral because it is generally less costly per unit of output
for larger firms to comply than it is
for small firms. Different regulations
in various communities or locales
will differentially impact costs.
Empirical estimates of regulatory
costs by size and geographic location
are generally unavailable; further
work is clearly needed.
Cross Border Animal/Product Movement.
Border disruptions in the North
American animal and animal product
markets change margins, and thus
have an impact on investment location, production levels and trade patterns. Such changes are frequently
more permanent than temporary.
Reopening borders is a lengthy and
complicated process, even when the
foundation for international agreement is science-based. New rules and
planning for such disease-related
events are important to facilitate
rapid restoration of trade, efficient
investment decisions, and greater certainty in returns.
Energy Costs and Ethanol Production.
Rising energy costs will have a significant impact on the North American
livestock industry. Higher energy
costs increase costs of livestock pro-
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duction, but also increase the value of
manure as a fertilizer source. Energy
from manure may be feasible.
Another unknown is what will happen to corn prices and net feed costs
as ethanol production increases. The
potential for distiller’s grains as a
competitively priced and effective
feed ingredient is substantial. Transportation costs for grain, distiller’s
grain and ethanol will be important
factors impacting the location of
both energy plants and the animal
agriculture industry.

A Final Comment
North America enjoys highly efficient livestock production systems
that have adapted and evolved to
meet changing conditions. New
products are available to meet changing consumer preferences. New production systems reduce costs. Contracts are replacing open markets and
redefining the relationships among
the stakeholders in the system. Technological developments increase
farm-level productivity, processing
efficiency, distribution systems and
marketing. Every facet of the animal
food chain—from genetics to retail
and food services outlets—is adjusting to the rapid pace of change. The
North American animal agriculture
industry remains competitive today
in the world market, but the competitive pressures will increase with the
evolution of increasingly global livestock production, processing and
marketing firms and systems.
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onsumers worldwide are driving changes in animal
agriculture. Rising consumer income, changing demographics and lifestyles, and shifting preferences due to new
information about the links between diet and health all
contribute to new demands for foods. At the same time,
technological changes in production, processing and distribution, structural change and growth in large-scale
retailing, and expansion of trade worldwide have contributed to a rapidly changing market for food products.
Changes in demand for meat and other animal products
reflect these developments.

Current Situation
Population growth in North America and the rest of the
world is a major factor that drives demand for livestock
and meat products. Population growth is expected to slow
during the next 15 years (Table 1). Although in-migration
and increased ethnic diversity have reduced the general
slowdown of population growth in Canada and the United
States, with slower natural population growth, future
demand for North American food products will increasingly come from other parts of the world.
In addition to population growth, household income
is also an important determinant of the amount and types
of foods purchased. Higher income allows consumers to
spend more on food and have greater discretion in spending, especially on such preferred foods as animal protein
sources and specialized food products. On average, U.S.
consumers spend only about 10% of disposable personal
income on food; Canadian consumers spend approximately 14% of personal disposable income on food; and in
Mexico, consumers spend an average 27% of total expenditures on food.
In general, higher income consumers have diets that
are more varied and have a higher share of protein from
animal sources. Higher income also leads to increased

demand for other food attributes, such as variety, added
food preparation and convenience, and intrinsic characteristics of the product, such as taste and how the food was
produced and processed. Although per capita consumption of meat in Canada has remained relatively stable since
1990, consumption in the United States has increased by
about 12% (Figure 1). The largest share of meat is from
red meat sources. In contrast, consumption of meat in
Mexico has increased more than 50% since 1990, and
consumption of poultry has increased in importance (Figure 1). Demand for small-serving muscle cuts is the common preference in industrialized, urban regions. In contrast, demand for roasts, legs and quarters, especially of
sheep and lamb, is strong by consumers with more time
and less income available to purchase more processed muscle cuts. The global nature of the food market today
expands market opportunities and allows markets to take
advantage of consumers’ varied preferences for meat cuts.
Major changes are occurring in retail markets. Twenty
years ago, traditional groceries in the United States represented 90% of at-home food purchases; today, they represent less than 70%. Wal-Mart is the largest food retailer in
both the United States and Mexico. In Canada, increased
consolidation and concentration in retail food markets has
Table 1. 2005 Population and recent and projected growth.
2005 Population Million

1990-2005 (%) 2005-2020 (%)

NA

438

19

14

Europe

728

1

-2

Africa

906

43

36

Asia

3905

23

17

SA

561

27

19

Oceania

33

24

18

Source: Population Division of the Department of Economic and Social Affairs
of the United Nations.

©1999–2006 CHOICES. All rights reserved. Articles may be reproduced or electronically distributed as long as attribution to Choices and the American
Agricultural Economics Association is maintained. Choices subscriptions are free and can be obtained through http://www.choicesmagazine.org.
3rd Quarter 2006 • 21(3)

CHOICES

165

250
200
150
100

Canada
Mexico

50

U.S.
2005

2004

2003

2002

2001

2000

1999

1998

1997

1996

1995

1994

1993

1992

1991

0
1990

Pounds per capita per year, carcass weight
equivalent

into the labor force contributes to the
rise in consumer income. Consumers
devote less time and effort to food
preparation and reallocate spending
away from raw food products to
foods that are easy to prepare, require
little preparation, and are convenient
to eat.
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Figure 1. Meat consumption in Canada, Mexico, and the U.S. (1990–2005).
Source: USDA Foreign Agricultural Service (Production, supply & distribution data -- PS&D data). Note:
Poultry is in RTC (ready to cook equivalent).

meant that the large retailers control
a larger share of retail sales than in
the United States or in Mexico. The
increased power of nontraditional
grocery retailers, combined with consumer preference for convenience,
easy-to-handle, prepackaged meat
and other food products, have
resulted in low-cost, nearly-identicalquality products available to all customers. In addition, the food service
industry has increasingly demanded
prepackaged products and cuts to
substitute for costly labor input at
the service end.
Food retailing through the foodaway-from-home category has also
grown to meet the needs of higher
income and time-starved consumers
in North America who demand more
convenience with their meals. In the
United States, nearly 50% of food
expenditures today are for food eaten
away from home; in Canada the
share of food expenditures spent on
meals away from home has risen to
34% today (USDA-ERS, 2005;
Zafiriou, 2005). In Mexico, consumption of traditional foods, such
as tacos and tortas, has declined, and
consumption from fast-food places
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has risen, especially in the rapidly
growing urban areas.
Although the major change in
retailing has been the dominance of
large retail giants in the food retailing
industry, new segmentation of the
retail market is reflected in small
retail units becoming an increasingly
vigorous segment of the food retail
market. Specialty stores, Internetbased markets, smaller-sized retail
markets, and direct marketing methods for meats have strengthened the
presence of this niche market segment of food retailing. Organics have
become one of the fastest growing
segments of the food market and,
although organic meat and poultry
have lagged behind in other areas,
organic dairy and eggs are sold widely
in conventional markets.

Forces and Drivers of Change
Several major trends affect consumption of animal products and are
worth noting.
Income. As income levels increase,
consumers buy more food and
change the form and quality of food
they purchase. The entry of women
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Rising Obesity Rates. Prosperity,
increased amounts of food, and less
physical activity involved in work
have contributed to the major dietary
and health challenge today: obesity.
Over 30% of adults in the United
States, 14% in Canada, and 24% in
Mexico are obese. Although the
problem, and likely solutions, are
very complex, the health problem has
led new dietary guidelines, nutrition
and health policies to focus on guidance that includes encouragement to
consume fruits and vegetables,
increase variety in the diet, increase
whole grain consumption, and use
low-fat dairy products. Other recommendations are to limit fats, especially saturated fats and transfats.
The recommendations and related
policies are likely to affect the
amount and type of animal products
consumed.
Population Growth and Changing Demographics. With a slowdown in population growth and aging of the population, aggregate demand for food is
slowing in North America and other
developed countries. Increased labor
market participation of women has
brought significant social and economic change and reduced the
amount of time women have available in households for meal preparation. More than 60% of women are
in the labor force in the United States
and Canada today, and time-use surveys estimate that the average
amount of time that meal preparers
spend in food preparation and

cleanup during a week is less than
one hour a day (Zafiriou, 2005; Statistics Canada, 1999; U.S. Department of Labor-Bureau of Labor Statistics, 2005). Consumers continue
to look for ways to cut time in food
and meal preparation. In Mexico,
traditional homemade corn tortillas
have given way to commercially processed corn tortillas. Roasts and
broiler chickens have been replaced
by steaks, ground beef, and chicken
breasts.
During the next two decades,
population growth in the United
States and Canada will be strongly
influenced by immigration. The
growth of more ethnically diverse
populations in the United States and
Canada will result in new demand
for different types of meat, including
lamb and goat, and introduce
changes in the types of foods and
food
preparations
consumed
throughout the population both at
home and away from home.
Changing Food Markets and Foods.
Increased consolidation and concentration in retail food markets and
changes in food distribution channels
mean retail food stores are larger,
offer more variety and services, and
are open more hours. At the same
time, retail chains exert increasing
control in the market, especially in
Canada where the five largest supermarket chains have 90% of supermarket sales (Conference Board of
Canada, 2005).
While the retail shopping experience seems to be losing its diversity,
there is some evidence of an increase
in market segmentation across a variety of products. In many markets,
though primarily in metropolitan
areas, there is growth in specialty
stores for breads, coffees and deli
items. Farmers’ markets, which offer
fruits, vegetables, and some animal-

sourced products, meet the preferences of some consumers for local
suppliers, organic foods, or other
fresh products.
Technological innovations, as
well as improved information and
transportation technologies, have significantly changed the way food is
produced, processed, transported,
and delivered to consumers. Buyers
are now associated with large retail
food networks, where reputation,
quality, and delivery are important
attributes of the transactions. Larger,
more coordinated systems enable
food retailers to track food inputs
through supply networks and
demand products with more specific
attributes. In such systems, retailer
and brand name are often used to
assure consumers of attributes that
are difficult to observe or measure.
Fundamental attributes that drive
consumer demand for animal products are that the foods are safe and
provide nutrition, taste good, provide
variety in the diet, are convenient,
and contribute to good health. In
general, consumers in both the
United States and Canada are confident in the safety of their own country’s food supply. Changes in retail
food marketing are likely to lead to a
more diverse market for animal products. Growing populations and
incomes in developing economies
will increase demand for safe, wholesome, and affordable animal protein
products. Developed economies with
higher, but still rising, incomes are
expected to fuel demand for niche
market products that are produced
and marketed to deliver specific
attributes for the consumer.

Implications
Where will these forces take North
American animal agriculture?

1. Food safety will continue to be a paramount consumer expectation. While
being relatively uninformed about
how safe food is produced, consumers are intolerant of food safety failures. Regulation and product processing and packaging will continue
to evolve to provide more guarantees
of food safety. For many consumers,
information on and the ability to
trace product attributes (product and
process) will substitute for food safety
in product selection, leading to a
wider variety of food safety/quality
indicators—from home-grown, local
farm, or animal welfare-friendly to
contracted international suppliers.
Although consumers in the United
States and Canada have relatively
high expectations for the safety of
products and generally consider
domestic production to be safe, Mexican consumers, especially those with
less income, are less sensitized to
issues of food product safety and
choose animal products primarily on
the basis of price. This may change
with continued growth of supermarkets, greater control on marketing
channels, and standardized inspection services (TIF), especially if the
pricing differences in markets begin
to narrow.
2. As North American incomes continue to
increase, consumers will choose products
on the basis of varied attributes, including taste, variety and convenience. Animal-sourced food product and process attributes have become very
important for North American consumers. Though consumers may not
be familiar with production methods,
higher income consumers are likely
to choose products on the basis of
attributes related to production process, such as natural, organic or “family-farm,” associating that process
with product quality. Production
methods, especially at the producer
level, have become a shortcut for
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consumers to high-quality attributes
and safe food products. However,
despite relatively high incomes and
education levels, U.S. and Canadian
consumers still demand low-priced
food.
Labeling is an important tool to
communicate product attributes,
including food safety. To some
extent, increased use of labels reflects
the public’s interest in informed
choice regarding complex, and sometimes controversial, new agricultural
technologies and the growing market
for imported foods. Informing consumers may be a complicated and
costly task. If labels provide large
amounts of product information, or
when the information is complex or
requires understanding of nutritional and other science-based relationships, consumers may not be
fully informed. Complex food ingredients or processes would require
consumers to become more sophisticated in understanding product comparisons.
3. Continued concentration of large-scale
processing, food distribution and retailing may reduce consumer choice in markets. Today’s producers and processors are well-equipped to meet consumers’ demand for quality, lowprice food. Transnational firms have
been growing and have advantages
for providing lower costs and standard food quality sourced from
around the globe. Large retailers will
offer a variety of foods, though their
market power presents the potential
to restrict consumer choices and
increase prices. Some newer retailers,
such as Whole Foods and Wild Oats,
have increased market share by offering alternative products to some—
often high-end—consumer segments. In some markets, large firms
will dominate food retailing and food
distribution. At the same time, it is
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important to recognize that not all
stores will be larger stores; small producers and retailers may serve specific
markets, especially in urban areas.
Where smaller store formats exist, the
stores may be owned by large retailers, raising the potential for lack of
competition in food markets.

Policy Options
There are four options for addressing
the challenges facing the North
American animal agriculture industry
relative to consumer issues and
demand.
1. Make product standards and certification programs more uniform across North
America. Food safety is a public good
across national borders. As production, processing, and distribution systems for animal-sourced foods
become more integrated, food safety
problems in one country can quickly
pose problems in another country.
One approach is to strengthen governmental regulation and public
involvement in setting product standards, mandating testing, certification, and process control. Harmonization of standards across North
America would enable firms within
the three nations to operate on a level
playing field with greater market
transparency and maintain credibility
within the integrated food systems.
At the same time, increased governmental regulation imposes costs and
does not allow firms the flexibility to
develop their own food safety systems.
Alternatively, the growth of
strong retailing chains can support
private systems for food safety and
quality control through internal
mechanisms, e.g., vertically integrated food supply chains or private
mechanisms such as brand names,
contracting arrangements, animal
identification and tracking systems.
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New technologies have allowed more
rapid measurement of product
attributes (e.g., fat content, drug residue) allowing the buyer to specify
attributes of interest and better
match consumers’ tastes. It is important to recognize consumer preferences for food products are different
in the three countries. Mexican consumers prefer animal cuts and products that differ from those preferred
in Canada and the United States.
Trade that takes advantage of differences in consumer preferences is
likely to benefit consumers in all
three countries.
2. Enhance the ability of consumers to
obtain information on products and make
use of labeling information. There
is
increased competition in providing
various product and process food
attributes, but consumers may not
understand the attributes. Lack of or
imperfect information leads to markets that do not work well and consumers who may lose confidence and
trust in the quality of the food system. A challenge is to present a large
amount of information, both in
quantity and variety, to consumers in
forms they can understand. This
includes information on health and
nutrition attributes, food handling
and warnings, and product attributes
such as country of origin. New methods and technologies (e.g., electronic
information in the retail store environment) may provide alternatives to
traditional media for educating consumers and allow highly motivated
consumers to move from summary
information on the label to more
complete information available
through the internet, for example.
Although much of the information is
regulated through federal agencies,
private companies and brands also
have incentives to promote desired
food attributes through labels and

advertising. Public agencies may
serve the role of deciding what type
of information to provide to the general consumer.
3. Educate consumers about production
agriculture. Consumers have become
distant from production agriculture.
Lack of information can lead to consumer misconceptions about production methods and techniques. At the
same time, production agriculture is
under increasing scrutiny from consumer groups. Both sources may
threaten continued growth in animal
product consumption and perpetuate
lack of understanding about issues
surrounding production agriculture.
Educating consumers about commercial agriculture and enhancing
the public’s knowledge and awareness
of food production methods may
have long-term benefits in maintaining consumer confidence and growth
in demand for animal food products.
The challenge is to use effective
methods for communicating about
the increasing scientific complexity
of food production and processing,
and to help consumers in making
choices concerning more complex
issues regarding nutritional content
and health when there is scientific
uncertainty.
4. Promote a competitive retail and distribution environment. Different food
retailing environments exist within
the North American market. The
dominance of four or five large firms
characterizes both the Canadian and
U.S. markets, and nontraditional
retailers are having a significant effect
on retailing. This type of environment provides increased consumer
product choice at low prices; however, it may reduce consumer choice
over other products (or cuts) that
may serve smaller consumer segments. In some markets, the presence
of large merchandisers co-exists with

smaller, niche segments. In other
cases, the presence of large firms may
limit the ability of smaller market
segments, such as specialty meat markets with store-based operations, to
survive. Some suggest that governments be more aggressive in preventing concentration in food retailing to
preserve consumer choice. However,
it is not clear that government action
would actually result in more choice
than is produced by an industry in
rapid transition.
In addition to weighing policy
options, there are continuing needs
for information to allow informed
policy choices. In an increasingly
competitive and global environment,
do consumers benefit or lose with
consolidation of retailing? Consolidation among food retailers is relatively
high in Canada and the United States
and is increasing in Mexico. Yet,
compared to other nonfood industries, concentration is not very high.
Can smaller niche markets co-exist in
the current retail environment, and
under what conditions?
Many consumers have indicated a
willingness to change eating habits to
reduce weight, but so far the efforts
have been relatively short-lived.
What are the most effective
approaches to reining in weight gain?
How can long-term gains be made
that meet consumers’ preferences for
variety, as well as food that is safe,
tastes good, is convenient and meets
more limited calorie requirements?
Understanding how consumers
obtain and process information is a
major challenge. What will improve
the consumer’s ability to balance new
information and conflicting messages
from many different sources about
complex scientific information?
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North American animal agriculture has undergone dra-

matic changes during the past two decades. Among the
most important is the increased degree of market integration among all three NAFTA countries. Prices and trade
flows are increasingly impacted by events, policies, and
forces outside the continent. Global animal product markets are consumer-driven with product safety, wholesomeness, quality, and price being key determinants of international competitiveness. Processors, retailers, and food
service corporations are expanding and integrating this
global market, bringing efficiency and lower-cost food to
both developed and developing countries around the
world.
This article draws on a much longer report, The Future
of Animal Agriculture in North America (Farm Foundation,
2006). Sources for figures and charts cited can be found in
that report.
Three key global forces will shape the future of North
American animal and product trade: animal disease outbreaks and discoveries, income growth in developing economies, and trade liberalization. Impacts of disease outbreaks, such as high-pathogenic avian influenza, have
certainly disrupted trade in poultry meat and could have
longer term consequences affecting consumption in some
countries. Diseases such as bovine spongiform encephalopathy (BSE) may cause structural change in the industry.
Consumer income growth in the United States and other
developed countries has slowed, as has the growth rate in
consumption of most animal products. In developing
countries, however, there is a strong linkage between
increased demand for animal proteins and consumer
income growth. Expanded trade can also result from multilateral trade negotiations in the World Trade Organization (WTO) that reduce the effects of trade-distorting

domestic policies used by developed countries, and result
in much lower tariffs in developing countries and more
consistently applied and science-based sanitary and phytosanitary (SPS) product standards.
North America is both a leading exporter and importer
of animal products. The European Union (EU) is a larger
exporter, but most of that trade is intra-EU. While Canada
and the United States are important markets for each
other’s animal products, they also compete for export markets. Brazil is a rapidly growing export competitor in poultry, but competes less directly in beef and pork. China and
Russia have significant potential as export customers, but
inconsistent SPS regulations and policies have impeded
the development of these markets.
Worldwide, demand for North American animal products is likely to continue to grow if consumer incomes rise
and trade barriers are lowered. Meanwhile, both governments and the private sector face increasing pressure to
assure consumers of product safety and quality. Market
institutions, such as the World Organization for Animal
Health, that help harmonize SPS regulations, may lessen
the confusion about trading rules and facilitate more trade
opportunities.

Beef and Beef Cattle Trade
Among the most significant trends in the North American
cattle industry during the past 25 years has been the
growth of the Canadian and Mexican cattle and beef markets relative to that of the United States. The period from
1980 to 1985 marked the high point for the U.S. beef cattle inventory, relative to Canada and Mexico; the number
of U.S. cattle has trended downward ever since. During
that same period, Mexican and Canadian beef cattle numbers increased.
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Historically, North America has
accounted for nearly 25% of world
beef exports in retail weight equivalent, and 50% of that trade was intraNAFTA (Figure 1). The BSE incident in 2003, however, reduced
NAFTA’s world beef market share to
13% in 2005 and increased intraNAFTA beef trade to 95%. Before
the BSE case was identified in Canada in May 2003, 85% to 90% of
Canadian beef exports were shipped
to the United States and Mexico. For
a period of months after the BSE
incident, Canadian beef exports virtually stopped due to complete
import bans by major customers.
Primary markets for U.S. beef
exports before the BSE scare were
Japan, Korea, and Mexico, accounting for about 80% of the total, with a
smaller amount going to Canada.
Post-BSE, the majority of U.S. beef
exports are destined for Mexico and
Canada. With Japan and Korea
reopening their markets to U.S. beef,
there is some optimism that a large
share of those markets will be recaptured, but the United States is facing
significant competition for those
markets from other exporters, including Australia.
North America accounted for
42% of world beef imports in 2005,
a level similar to that of the past five
years. The United States accounted
for about 81% of North American
beef imports in 2005, Mexico 14%,
and Canada 5%. The large U.S.
share is due in part to a slight rise in
U.S. beef demand, lower beef supplies, and more imports of beef trimmings to service the ground meat and
fast-food markets.
Brazil has become a major beef
trader, with exports of 1.1 million
metric tons (mmt) in 2004 and 1.3
mmt in 2005, compared to 178
thousand metric tons (tmt) in 1996.
Brazil’s major export markets are the
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Figure 1. World beef exports.
Source: Production, Supply and Demand Database, www.fas.usda.gov/psd and Eurostat.

Middle East, the EU, and Russia.
Other major beef exporters include
Australia and New Zealand, which
on average have exported a combined
1.3 mmt during the past five years,
mainly to the United States, Japan,
Korea, Taiwan, and Canada.
Before 2004, the main competitor for U.S. beef in the Japanese market was Australia. U.S. exports captured about 47% of the volume of
the Japanese beef import market and
Australia 45%. U.S. beef sells at a
premium because it is grain-fed beef,
which is generally considered to be of
higher quality than the predominantly leaner, grass-fed Australian
beef.
The United States dominated the
Korean market prior to the BSE
scare, typically capturing more than
65% of the market. Australia and
New Zealand have both been able to
increase beef exports to Korea following the ban on U.S. beef.
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Mexico typically buys more than
90% of its imported beef from the
United States and Canada, with U.S.
beef dominating. Mexico mainly
imports U.S. boneless beef, as well as
about one-third of all U.S. beef offal
exports.
The United States has more
recently
imported
significant
amounts of beef. Australia and Canada each typically account for 30% to
40% of total imports, with New
Zealand in the 20% to 30% range.
U.S. beef imports have increased due
to more beef demand spurred by the
low-carbohydrate diets and the popularity of fast-food.

Hog and Pork Trade
The most significant North American hog trend during the past 25
years is growth in the size of the
Canadian hog herd relative to that of
the United States. The period from
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1990 to 1995 marked the high point
for the U.S. hog inventory when
compared to Canada and Mexico.
The North American industry has
become more efficient in producing
pigs as the sow inventory has
declined, while the pig crop continues to increase.
In 2005, Canada exported 812
tmt of pork, and the United States
exported 907 tmt (Figure 2). About
750 tmt of the 1.8 mmt in North
American pork exports were to
NAFTA partners. Since 1995, more
than half of Mexico’s imports have
come from the United States and
Canada. Canada’s main export market has been the United States and
Japan. In 2005, the major U.S.
export markets were Japan (343 tmt),
Mexico (202 tmt), and Canada (113
tmt). The main competition for
North American pork in the Japanese
market is the EU, which exports
slightly more than the United States
or Canada. U.S. exports captured
about 30% of the Japanese market,
Canada 20%, and the EU 40%.
Following the implementation of
the Canada-United States Free Trade
Agreement (CUSFTA), Canadian
exports of live hogs to the United
States increased to 8.2 million head
in 2005 from 1.1 million head in
1989. Canada accounts for all but a
few hundred head of U.S. hog
imports. North American live hog
trade is more than 75% of world hog
trade. Since 1995, Canadian exports
of fed hogs to the United States have
grown to 2.9 million head from 1.1
million head. Even more dramatic
growth has occurred in U.S. imports
of feeder pigs from Canada, increasing from 700,000 head to 5.6 million
head over the same period. Canadian
finishing capacity is limited when
compared to advances in farrowing
capacity and efficiency. The U.S.
pork industry has a comparative
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Figure 2. World pork exports.
Source: Production, Supply and Demand Database, www.fas.usda.gov/psd and Eurostat.

advantage in hog finishing due to
lower feed prices and lower transport
costs of finished hogs to slaughter
facilities. As a result, increased trade
in live hogs between the United
States and Canada has spurred the
development of a well-integrated
North American pork industry.

Poultry Trade
North America accounted for 35% of
the 63.6 mmt world poultry meat
production in 2005, down from a
high of 39% in 1995 (Figure 3). The
main reason for the decline in North
American global market share was a
12.2 mmt increase in Chinese and
Brazilian production combined.
These increases are substantially
more than the 7.7 mmt increase in
poultry meat production that North
America experienced during the same
period. The other leading world supplier is the EU, producing 9.6 mmt
in 2005, up 61% from 1990. Broiler
meats account for 92% of world
poultry meat production, up from
89% in 1990.

North
American
countries
accounted for one-third of world
poultry meat consumption in 2005
(19.9 mmt). Chinese and EU poultry
meat consumption is balanced with
production. North American and
Brazilian production exceeds consumption by 2.1 mmt and 2.9 mmt,
respectively.
Brazil has increased poultry meat
exports by taking advantage of favorable exchange rates, disease outbreaks
in other exporting countries, sanitary
negotiations with Asian countries,
and aggressive market promotion.
Brazil is cost efficient in poultry production, but has limited transportation infrastructure. In 2005, Brazil
and the United States exported 2.9
mmt and 2.6 mmt of poultry meat,
respectively. The United States has a
36% market share of world poultry
meat exports, Brazil 40%, and the
EU, excluding intra-EU trade, 11%.
Historically, the majority of U.S.
poultry exports have gone to Russia,
China/Hong Kong, and Mexico.
While Russia and Mexico have
remained consistent markets during
the past decade, China/Hong Kong
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Strategies and Implications
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Figure 3. World broiler meat exports.
Source: Production, Supply and Demand Database, www.fas.usda.gov/psd

began decreasing imports of U.S.
poultry in 1999, when it was the
largest market for U.S. exports.
Ukraine, Turkey, Cuba, Lithuania,
and Japan are important poultry
meat export markets for the United
States, as well.

Milk and Dairy Products Trade
North American milk production
was 98.1 mmt in 2005, compared to
total world output of 483.7 mmt.
The United States is the world’s largest single country producer of cow’s
milk and accounts for 82% of North
American milk output. Mexico produces 10.2%, and Canada 7.9%.
During the past two decades, Mexican milk production has increased by
40%, while the output of the United
States grew 23.6% and Canada
declined 1.2%. These increases in
output have generally come from
fewer cows, except in Mexico where
extensive dual-purpose production
systems still predominate.
The EU makes up 75% of world
dairy trade, followed by New
Zealand and Australia. Most EU
dairy exports are intra-EU, with only
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an estimated 16% of exports sold to
non-EU countries. North America
dairy exports totaled only 900 tmt in
2004, with the United States
accounting for 75% of these shipments. U.S. dairy product exports
were shipped to a large number of
countries, including Mexico and
Canada, in 2004. After removing
intra-EU dairy exports, New Zealand
was the largest single-country
exporter, with nearly 15% of the
world’s total.
North America imported only
7.3% of the world’s total volume of
dairy imports in 2003. Of that, Mexico accounted for 48%, the United
States 38%, and Canada 13%. World
dairy product import volumes have
increased by more than 50%, growing to 75.6 mmt in 2003 from 50.0
mmt in 1985. New Zealand has continued to increase dairy product
exports and may be reaching its
capacity to expand its dairy cattle
herd. New Zealand simply may not
have enough land area to further
increase its dairy herd and milk output.
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Several strategies to increase the global competitiveness of North American animal industries emphasize the
importance of economic growth in
developing countries and the importance of having access to those potential markets. Others focus on ways to
mitigate the negative impacts of animal disease outbreaks. The final two
strategies emphasize the importance
of industry efficiency and the need
for regulatory consistency to enhance
the overall competitiveness of the
industry.
• Consumer income growth in
developing countries may be the
single most important factor in
increasing North American meat
exports during the next decade.
The long-term payoff for the
industry of policies aimed at
growing the economies of developing countries is likely to be
quite high. Such policies may be
controversial since some may be
aimed at improving the productive capacity of agriculture in the
developing world as a first step in
raising
consumer
incomes,
because a large share of the population is employed in production
agriculture. This strategy worked
with four customers for North
American animal products—
Japan, Korea, Mexico, and Taiwan. However, improving agriculture in developing countries
will be viewed by some industry
participants as creating competitors.
• Brazil, and to a lesser extent its
neighbors, is likely to remain a
major force in world animal
product trade. Brazil, in fact, may
continue to increase its share of
beef and poultry markets during
the next decade. But periodic
outbreaks of Foot-and-Mouth

•

•

Disease, should they occur, will
limit this potential. However, if
Brazil’s per-capita income grows
fast enough, a large proportion of
its increasing production will be
absorbed internally rather than
abroad. Further, pursuit of a Free
Trade Area of the Americas
(FTAA) or other regional agreements will give the NAFTA
countries the opportunity to integrate markets with Brazil, Argentina, Paraguay, and Uruguay
within the MERCOSUR trading
bloc. As has been learned from
NAFTA, dealing with trade disputes and issues of competition
within an established framework
is often more productive.
To maintain and improve the
efficiency of the North American
animal industry, greater harmonization of policies, programs, and
regulations among countries is
required. This may include, but is
not limited to, animal and plant
health, farm programs, environmental regulations, product
safety, and animal identification
rules. Regular meetings of
NAFTA country agricultural and
food agencies and legislative policymakers to discuss regulations
and rule making may help
improve transnational harmonization, but requires a commitment on the part of these groups
to achieve a greater degree of policy harmonization as a means to
increase efficiency of the entire
North American industry.
While it is important to mitigate
the real risks of animal diseases,
one of the greatest potential barriers to international trade in animal products is the perceived risk
of such events. The temporary
repercussions of
short-term
actions against another country’s
products may become permanent

obstacles. Implications include
the need for adherence to sciencebased principles, improved traceability from farm or feedlot to the
consumer, and enhanced regulatory
coordination
among
NAFTA countries.
• Large supplies of inexpensive
feeds creating production efficiencies have been a major factor
in the growth of animal product
exports from the United States
and Canada. However, changes
in policy as a result of WTO
commitments or budgetary pressures that reduce feed production incentives may serve to
reduce the competitive advantage held by North America
through increased raw commodity prices. Increased ethanol and
bio-diesel production may further increase feed costs. To offset
this, the development of new
technologies and increased efficiency are important to maintain
the competitiveness of the North
American animal agriculture
industry.
• Future growth in animal product
trade will depend on industry
success in creating branded/packaged, value-added products
because local processing capacity
in many developing countries is
limited. Tapping into these markets will require creative marketing and packaging and will retain
the value-added components
within North America. To
enhance the competitiveness of
the products, government regulators and trade negotiators need to
work closely with the food manufacturing and food service industries to assure a sound policy and
regulatory framework to support
future trade growth.
North American trade in live animals is largely intra-NAFTA, while

trade in animal products relies on
markets outside NAFTA. The North
American livestock industry’s future,
therefore, is at least partly reliant on
the competitiveness of meats and animal by-products production and
trade. The extent to which the industry can compete globally will be
shaped by the ability of the industry
to mitigate the effects of animal disease outbreaks and discoveries, consumer income growth in developing
countries, and the success of trade
liberalization efforts to open markets
and develop more consistent SPS regulations with current and future trading partners.
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The evolution of animal agriculture in North America is

focusing increased attention on its impacts on water and
air quality. The adoption of new technologies and the restructuring of the food and agricultural system are generating new economic and environmental impacts and influencing public perception about animal agriculture. The
expansion of livestock and poultry production, particularly larger confined animal operations, is increasingly leading to private disputes and public issues concerning agricultural production and the environment. These disputes
are leading to new patterns of costs and benefits and, in
some cases, public policies that are affecting competitiveness of this sector. The issues and options to resolve them
are complex and require increased understanding and involvement by all stakeholders. While new technologies to
improve environmental performance and monitor
progress will be developed, constraints on resources may
limit implementation.
This article draws on a much longer report, The Future
of Animal Agriculture in North America (Farm Foundation,
2006).

Current Situation
Livestock and poultry farms generate manure, bedding,
milk-house wash water, spilled feed and dead animals that,
if not properly managed, can impact water quality. Animal
manure and related byproducts contain elements that, under certain circumstances, might reach surface or ground
water and cause pollution. The location of an animal operation plays a role in how pollutants may reach water and
the magnitude of environmental damage. Animal production in grain deficient regions may generate manure nitrogen or manure phosphorus in excess of the assimilative
ability of nearby land for manure application.

Air quality issues associated with confined animal operations are traditionally nuisance concerns, such as odors,
but there is increasing focus on possible links between dust
and other particulates, ammonia and hydrogen sulfide
from animal operations and human health. Concerns include the possible effects of ammonia and particulates on
respiratory systems (e.g., asthma) and prolonged exposure
to odors on mental health effects (e.g., depression). Only
a relatively few studies (e.g., Thu et al., 1997; Wing &
Wolf, 2000) have attempted to measure health impacts of
odors and air emissions on nearby residents.
There are scientific concerns about bioaerosols—tiny
airborne particles that contain microorganisms or their
byproducts—due to their potential for causing human and
animal disease and microbial toxins. Bioaerosols may be
released into the air by such practices as land application
of animal biosolids, livestock wastewater spray irrigation,
livestock wastewater injection or animal pen scraping.
Other sources of bioaerosols include exhausted air from
livestock confinement buildings, high winds that carry
bioaerosols from open livestock wastewater systems and
dust blown from outdoor livestock pens. Much more
needs to be known about the possible connections between air emissions from animal operations and health of
rural residents. The results from scientific studies of these
linkages are likely to drive future environmental policies
for animal agriculture in the United States.
In addition to direct emissions from cattle, the anaerobic decomposition of manure during storage produces
methane, a greenhouse gas (GHG). GHG emissions from
farm animals have increased during the last decades due to
the overall increase in the number of livestock and the relatively low rate of adoption of technology to reduce emissions.
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Forces of Changes and Their
Implications
Industry Concentration and Specialization. Economic forces influence the
expansion in operations’ size and
geographic concentration of the animal industries. Regional clusters
form around economic advantages,
such as climate, processors, transportation access and costs, infrastructure, and proximity to inputs. In addition, industry marketing practices,
such as contracting, have resulted in
higher concentration of poultry and
swine production in a few geographic
areas (Vukina, 2001). Expansion into
areas with existing nutrient surpluses
may exacerbate the region’s water
quality pressures and possibly other
environmental problems. Where
contracting has become prevalent,
producers have been responsible for
manure management and dead animal disposal since these activities are
not typically covered by the contract
(Vukina, 2001). Thus, contracting
has raised questions about producers’ ability to afford and be rewarded
for good environmental management
and what role integrators should play
in helping with such management
and its costs.
Uncertainty about Human Health
Impacts. As in many other environmental and public health issues, technology for detecting contaminants in
the environment outpaces our ability
to understand the human health implications. There are also emerging
concerns over possible effects of endocrine disruptors, antibiotic resistance and air emissions from animal
facilities. In the United States, the
Environmental Protection Agency
(EPA) is researching emissions from
Concentrated Animal Feeding Operations (CAFOs), and the transport
and fate of Food and Drug Adminis-
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tration-approved
pharmaceuticals
used in animals. It has called for National Pollutant Discharge Elimination System (NPDES) permits to include best management practices
(BMPs) for pathogens.
Weak Federal Leadership and/or Policy
Implementation Failures. In the United States, the responsibility for protecting the environment from the effects of animal agriculture has been
shared between government levels.
For example, in principal strong federal oversight has existed over permitting CAFOs under the federal Clean
Water Act since the mid 1970s. In
practice, however, the federal leadership role has been slow in developing
and unevenly applied across the
United States. It was also largely ineffective in dealing with emerging
water quality problems from changes
in animal industry structure and location in the last 20 years. To fill the
void, some states and local governments have developed their own water and air laws. A patchwork of state
policies and capacities for implementation now exist across the nation, resulting in difficulties for the industry
in meeting differing rules, differences
in the competitive economic environment of states, and an incentive
to the industry to locate in states
with less stringent environmental
policies. While recent proposals by
the federal government have attempted to improve and update its approach, they have been delayed due
to court cases. Available evidence indicates that Mexican environmental
rules also suffer from implementation
shortcomings.
Technological Advances. New and improved technologies have historically
generated tools to mitigate environmental problems in the animal agriculture industry. New treatments for
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manure can help reduce the loss of
nutrients to the environment. Animal-feeding strategies have been developed to reduce nutrient excretions, emissions and odor from manure. Attention is being turned
toward economically viable uses for
manure that reduce the environmental impact. New methods have learning and adjustment costs, as well as
some risks. Without a focused strategy for implementing new technologies, adoption may be slow.
Environmental Activism and Use of Information Technologies. Advances in information technologies have allowed
neighbors of proposed large animal
operations to communicate effectively. The Internet allows local groups
to communicate, obtain information
about issues and legal or political
strategies, form alliances with groups
across longer distances, and select
their own sources of information to
use in discussions and debates. In the
United States, these developments
add to the challenges of public policy
decision-making and increase the potential for decision-making gridlock
and delay.
Litigation. Litigation is a common
strategy to settle disputes in the United States, but much less so in Canada
and Mexico. Neighbors or environmental groups may continue to use
litigation as a strategy to force implementation of regulations in the United States. Concerns regarding litigation relate to costs, delays, uncertainties, loss of control and loss of
representation for all stakeholders.
These problems may impact the size
and number of animal operations, as
small- and mid-size farms may not
have the resources to challenge a lawsuit. Increasingly, a community’s acceptance of animal agriculture is a
key factor in where the industry can

expand. It may also impact the competitiveness of regions within the
United States. If other countries, including Canada and Mexico, do not
have these costs and uncertainties
due to more stable regulatory regimes, an incentive exists for U.S. animal firms to relocate.
Perceptions of Agriculture. Farmers are
traditionally viewed as good stewards
of the land and the environment, and
enjoy a large amount of good will
among the public. The public may
be less tolerant of environmental and
nuisance impacts of animal agriculture, especially larger units. Improved
scientific understanding of the impacts certain management practices
have on the environment and human
health may change public perceptions.
Environmental Monitoring. It is often
difficult to attribute specific efforts of
farms implementing BMPs to environmental outcomes. Measurement
challenges include time delays, influences of weather, and difficulties
measuring and monitoring smaller
and diffuse sources of pollution. Advances in measurement technology
have the potential to drastically
change our understanding of pollution sources and to create new systems of accountability. Such advances
will reduce monitoring costs and
likely make resulting information accessible to watershed and/or other
groups concerned about the environment. Bacterial source tracking has
been proposed as a method to determine not only the species, but also to
pinpoint the specific flock, herd or
community causing any contamination. These developments can help
inform the debate about the relative
contributions of farming or other
land uses (e.g., lawn fertilization or
septic tanks) to pollution. Increased

requirements for monitoring, along
with decreased costs of doing so, will
likely be a major driver of environmental policy for animal agriculture
in the future.
Resource Constraints. Resource
constraints have for some time been a
limit in conservation and environmental programs affecting animal agriculture. These resources include
personnel and funds for cost-sharing,
research, technology development
and technical assistance/education.
There will be increased need for government agencies to set priorities.
There may be an increasing role for
the private sector, private-public
partnerships, and multi-state and
multi-national programs. Regardless
of the origin of the resources, the priority must be on actively seeking
practical solutions.
Uncertainty about Global Agreements,
Kyoto Implementation. It is expected
that the Canadian and Mexican efforts to implement the Kyoto Protocol for reduction of GHG emissions
will continue to evolve. In Canada, a
commitment exists to ensure that
pollution credits can be supplied by
projects under its offset system during at least the next eight years. As
this system evolves, animal agriculture has the potential to be an important contributor by reducing its
GHG emissions. Moreover, uncertainty exists about the future of Canadian and Mexican GHG reduction
programs because the Kyoto agreement period ends in 2012. However,
there is potential for a continuation
beyond that date.
The Kyoto agreement on global
climate change created a market for
the reduction of GHG emissions. If a
successful pollution credit trading
market is established, there may be
greater potential to reduce animal ag-

riculture emissions than to do so
through cropland management and
carbon sinks. However, there are a
number of important obstacles to the
development of trading for GHG
emissions. One of the major impediments is the need for the establishment of a regulatory limit or “cap” on
total emissions in a particular region
or air basin. If obstacles to marketbased programs can be overcome, the
potential may develop to create incentives for producers to adopt technologies and reduce overall environmental abatement costs.

Options for the Future
Five potential options for addressing
environmental issues are discussed
below. When making choices involving the five options below, it is important to recognize that none alone
offer a single solution to address all
environmental issues. The best
choice may not be between different
options, but deciding on the right
mix of policy options.
Strengthen the public-sector role. The
first option is establishing stronger
federal, state or provincial policies to
encourage responsible growth of the
animal industry in locations with less
environmental risk. A uniform regulatory playing field across countries,
states and provinces could reduce
overall environmental risk. This option could include increasing commitment to implementing regulatory
and incentive programs, including
adequate funding for staff.
Expand systems research. There is a
need for more systems-oriented research by the public and private sectors on the environmental impacts of
agriculture. Increased public funding
for this type of research would give
decision-makers better information
about the interrelationships of envi-
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ronmental/health, social, economic
and legal/policy implications of animal agriculture. Results could identify solutions for different scales of
farming and regional environments
that take social/behavioral factors
into consideration. There should be
an emphasis on performance-based
solutions to assure accountability.
This research should be regional, national and global in scope, future-oriented and anticipatory of emerging
challenges, multidisciplinary, and include agricultural universities, medical schools, and public and private
partnerships. There is a need for information to reduce uncertainty concerning the relationship between animal agriculture and human health.
Private research, with appropriate
oversight to ensure objectivity, would
be one way to fill this critical information gap.
Target best management practices to the
highest priority environmental concerns.
This approach would target efforts to
areas and farms with the greatest water or air quality problems. Some
types of animal agriculture provide a
flow of goods or services that society
values, including ecological services
and possibly amenities. Payments
from government to producers to
provide ecological services—known
as “green payments”—have been suggested as a major new direction for
farm policy. This targeted policy option could utilize the green payments
idea to integrate ecological goods and
services into agri-environmental policy to reach desired broader environmental outcomes. Because the focus
is on implementation, this option
would use existing social and economic research knowledge on implementation and adoption, including
incentive-based tools. It would require improved coordination among
agencies and possibly other water or
180
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air quality monitoring groups, and
development of information systems
to assure cross-compliance with existing farm programs.
Use market-like mechanisms to “get the
prices right”. This option involves
public and private cooperation to explore and foster promising innovative
arrangements that internalize external costs of the fair, i.e., off-farm impacts on neighbors, communities and
the environment. Such arrangements
could more accurately reflect the offfarm costs of animal production in
market prices, providing incentives to
better manage manure and animal
byproducts. Changes in government
policies, such as new regulations or
clarification of property rights, may
be needed to help start a market in
which the prices of agricultural commodities reflect true costs to the environment incurred in their production. This might provide an incentive for producers and processors to
adopt systems that maximize profits
while being environmentally friendly.
This option could benefit from the
trend among consumers and food retailers to demand products that are
environmentally friendly. Public and
private efforts to inform producers,
agribusinesses, food wholesalers and
retailers, and consumers about products produced in such a manner
would complement such policy
changes.
Legal reform. Many legal reform proposals have been put forward to provide the industry with some certainty
or a “safe harbor.” These reform efforts generally fail because they are
perceived as taking rights from one
group and giving them to another
without compensation or required
action by the industry. The crux of
this policy approach is the need for
multiple parties—industry, scientists
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and the public through government—to act together. In exchange
for some protection against complex
and costly litigation, the industry
supply chain would take specific responsibility for the handling of animal manure and other environmental
impacts using recognized sciencebased methods.
A second opportunity area for legal reform relates to the division of
responsibility for manure management and dead animal disposal between the integrator and producer.
Research indicates that the social
benefits of greater sharing in responsibility of environmental management by the integrator depends on
the relative bargaining power of the
two parties (Vukina, 2001).

Summary
The expansion of animal production
is increasingly leading to public policy issues concerning the environment. The options to resolve these issues are complex and require understanding and involvement by all
stakeholders. While new technologies
to reduce or eliminate the environmental impacts of animal agriculture
will be developed, resource constraints of government agencies or
producers may limit successful implementation of these technologies.
As animal agriculture evolves in
North America, it faces new challenges and opportunities. Uncertainty in the face of possible regulation at
the national, state/province or local
level may hinder new developments
or cause the industry to seek to locate
in areas where environmental regulations are less stringent. New policies
can create financial and technical
burdens for producers and other
firms and increase uncertainty. At the
same time, successful policies will
create benefits to farmers, neighbors

and more broadly, those in the community and society who benefit from
improved water or air quality. It will
be necessary to address environmental issues related to animal agriculture
in a way which promotes stewardship
of the environment and the well-being of the industry.
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Animal agriculture is undergoing fundamental change,

driven by new production technologies, changing consumer demand, genetic improvements, new retailing pressures, and globalization. One significant outcome is a
change in the relationship between farms and rural communities. Much production has shifted from independent
operators to larger production units, which are more technologically advanced, using supply chains and marketing
channels to link to the economy at large. These verticallycoordinated operations largely bypass community linkages. However, new operations may bring new resources,
opportunities and economic growth to local economies.
Large production or processing operations require a concentration of workers, who may not be highly paid and
may have to be recruited from other locales. All this challenges the socio-economic structure of communities where
these enterprises are located. New economic opportunities
may impact the community’s autonomy, norms, traditions, pace, culture, and control. These impacts include:
(1) a diversification of the population that will add cultural richness to the area, but also increase demands on
local government and institutions with regard to services
for an expanding resident population; (2) creation of new
jobs, but many that will place workers at the lower tier of
the wage structure; (3) local entrepreneurial opportunities
that could build on new value-added market niches; and
(4) increasing possibility of conflicts arising from a different set of values associated with the changing composition
of the population, or with animal agriculture-related practices.
This article draws on a much longer report, The Future
of Animal Agriculture in North America (Farm Foundation,
2006). It provides a factual backdrop to the community
and labor impact question, and suggestions for researchers

and policy makers to help improve the relationship
between animal agriculture and their communities.

Situation and Context
The community and labor impacts associated with livestock and poultry production and processing are significant, but very diverse. Labor is more mobile than is industry infrastructure and inputs that give a particular region a
comparative advantage in animal agriculture. Livestock
and poultry production adds value to local resources by
creating jobs directly and indirectly as producers and
workers purchase goods and services. The local economic
impact of this industry will depend in part on the community’s ability to meet the needs of producers or processors.
In some rural communities where animal production and
processing has expanded, there are more jobs than available local workers; immigrants increasingly fill these generally unskilled jobs. Regions of the United States and
Canada are sometimes challenged to integrate new people
and new cultures into existing communities. Mexico,
whose rural communities often supply the immigrant
workers to U.S. and Canadian companies, benefits from
the remittances sent to families. However, the out migration, and subsequent reduction of human recourses to fill
the jobs in the North, creates challenges in rural Mexico.
Over the last 20 years, four significant trends occurred
in the U.S. livestock sector: growth and concentration,
shifting geographic location, increasing scale, and, in meat
processing, movement of employment to rural areas from
urban locales. The share of meat processing employees in
non-metro areas rose to 60% (300,000) by 2000, from less
than half in 1980. Rural plants are larger. Estimates are
that more than 85% of the beef, pork and chicken comes
from large plants with more than 400 employees. Lower
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land and labor costs, less stringent
environmental restrictions, and
declining transportation costs explain
the shift of meatpacking from urban
to rural areas.
This portends an important policy issue on the horizon for policy
makers and communities: the potential movement of meatpacking overseas in search of lower costs/less burdensome regulation. In recent years,
U.S. foreign direct investment in the
poultry and swine industry in Latin
America has been increasing. Up
until 1990, less than 6% of global
poultry and pork production was
traded internationally. Now almost
14% of poultry and 9% of pork is
traded, and the portion is increasing
rapidly. The next phases of the pork
and poultry industry may involve significant offshore production. This
would have important implications
for local communities currently
dependent on meatpacking and livestock for jobs and economic activity.
The makeup of the industry’s
labor supply has changed with the
inclusion of a significant number of
immigrants from Latin America. It is
estimated that 10.3 million unauthorized foreigners live in the United
States, including 1.7 million children
less than 18 years of age (Passel,
2005). Fifty-seven percent come
from Mexico and 24% from other
Latin American countries. Unauthorized migrants represent an estimated
5% of the general U.S. workforce,
but account for 29% of farm, 19% of
food preparation, and 27% of animal
slaughter workers.
The percentage of young people
less than 34 years of age continues to
rise in Mexico. These demographic
conditions, combined with a relatively weak Mexican economy, have
created a strong labor export market
within the NAFTA community. The
sizeable new supply of labor from
184
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Mexico complements the high rate of
job growth over the last 10 years in
the United States. The highly flexible
labor market allows the United States
to absorb a lot of immigration.
Within the NAFTA context, it was
expected that trade barriers would
fall, allowing resources to be efficiently allocated. The labor exodus
from Mexico though was not anticipated because of expectations for
expanded foreign direct investment
in Mexico. Most United States policy
makers had concerns about opposite
job flows, from the United States to
Mexico. This raises an important
policy question of what is preferred—a well-functioning NAFTA
where capital and labor move freely,
or somehow differentiating capital
from labor in order to address important short-term social issues arising
from migration.
The situation in Canada differs
significantly from that of Mexico and
the United States. In the past 30
years, immigrants have accounted for
a progressively smaller share of a farm
population in Canada. Today, in
Canadian agriculture, an immigrant
is likely to be a farm operator from
the Netherlands, Britain, Switzerland or Germany. The number of
immigrants moving to rural Canadian communities is still small in
absolute terms.

Economic Impacts
In communities across North America, the economic benefits generated
by the animal agriculture sector go
beyond producers. Communities and
regions where business is conducted
receive indirect economic benefits
through job expansion and enhanced
entrepreneurial activity to serve the
industry.
Economic multipliers reflect the
effect of changes in one sector across
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a whole regional economy. Each dollar generated by economic activity in
animal agriculture generates additional economic activity—directly
through job creation, indirectly
through the procurement of goods
and services, and from increases in
income and spending resulting from
more active markets. While the magnitude of these effects differs by sector, animal agriculture has higher
economic multipliers than such sectors as mining, textiles, forestry or
crop agriculture (Goldsmith and
Idris, 2001).
Jobs, taxes and other economic
benefits of animal agriculture are
realized beyond the local level. Global trade liberalization—including
the inputs that supply livestock farms
and products from animal agriculture—opens communities to outside
competition, new market opportunities, and greater access to new
resources and input supplies. This
may affect economic multipliers by
changing historical patterns in which
inputs are sourced locally. As U.S.
businesses compete globally, their
suppliers and the business environments in which they operate must
also be globally competitive. This
implies that a community seeking
industrial investment needs to assure
its business environment is competitive with other communities around
the globe. For example, information
and communication technologies
and infrastructure, critical for modern animal agriculture and processing
businesses, have historically lagged in
rural communities. Communities
may receive technological spillovers
that benefit other industries and consumers as they upgrade information
infrastructure to better serve animal
agriculture and processing.
Specialized support occupations
in such areas as accounting, law, veterinary medicine, breeding, and mar-

keting may develop clusters of expertise surrounding communities that
engage in new higher-technology
meat and livestock businesses. These
clusters of expertise create benefits
for communities that include highincome employment and additional
demand for information and communication technologies and infrastructure. Entrepreneurship in the
form of technical services in the areas
of veterinary care, nutrition, environmental and human resource management, construction and maintenance, information management,
transportation and logistics, and
marketing may add even more economic growth within the surrounding region.

Community/Social Impacts
The siting of large animal production
operations can generate considerable
local controversy at the same time
economic activity expands. Issues of
contention are: potential odor problems, water availability and use,
manure disposal, and the desired
structure and size of farm businesses.
Common complaints are that:
• recipients of economic benefits
are not local,
• jobs associated with animal agriculture are of poor quality,
• changed demographic makeup of
the workforce is problematic,
• there is a negative impact on
property values,
• there are negative health consequences for nearby communities
due to changes in air and water
quality,
• there will be a deterioration of
infrastructure, specifically roads
and bridges, and
• there will be traffic congestion
and increased manure and dirt on
the roadways.

In the United States, meatpacking attracted newcomer immigrants
with relatively little education and
sometimes few English language
skills a century ago, but the meatpacking labor force was mostly U.S.born as recently as 1970, when
immigration was at historic lows.
Since then, immigration has
increased sharply, and a third of
meatpacking workers today may be
foreign-born. Hispanics were 15% of
the U.S. meat industry’s labor force
in 1990, and 35% in 2000. The
arrival of Hispanic or Asian workers
quickly changes the face of rural areas
that have not experienced significant
immigration in recent years. Most
areas, especially those losing people
and jobs, welcome new residents
because they buy homes and shop at
local markets. But there are also tensions which accompany demographic
change.
Positive impacts on communities
from an influx of immigrant workers
include:
• most workers are married, and
while not known with any certainty, it is thought that increasing numbers of spouses are also in
the United States since crossing
the border has gotten more difficult,
• a higher proportion of Hispanic
or Asian men participate in the
workforce than from other population groups,
• workers do unwanted jobs that
are necessary in today’s society,
• repopulation of rural areas,
• a younger workforce, and
• replacement for aging baby
boomers.
Potential negative issues with the
changing labor force include:
• increased demand for social service resources in the community,

•

•
•

•
•

•

•

•

•

increased need for bilingual
workers in public safety, health
and other key sectors,
more students with limited
English proficiency,
low propensity to continue education because of English being a
second language, a low education level, or limited access to
educational resources,
increased poverty among unauthorized migrants,
greater demand for health care at
local clinics and emergency
rooms,
lack of health insurance placing a
strain on limited health resources
in rural areas,
a higher prevalence of infectious
disease, diabetes and maternal
health issues,
fiscal stress on local governments
as increased tax income may not
keep pace with increased service
needs, and
strain on local housing stock as a
result of an influx of immigrants
(which at times results in immigrants being placed in poor, overcrowded housing).

Future Options and Implications
Economic Development
Rural communities in North America compete in a global environment.
Provinces, states, regions and communities seeking investment need to
assess how their location will potentially make animal agriculture operations globally competitive. This creates challenges in a world of varied
wage and regulatory conditions.
Industry has a responsibility to
the community in which it does business. Industry needs to be proactive
and a responsible citizen, providing
leadership in creating positive experiences for communities. The inability
to create these positive community
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experiences will only limit their ability to site or expand.
This phenomenon, whereby
communities oppose the siting or
expansion of livestock and meat facilities, is no longer unique to the
United States. The opposition is
structural and can be found in many
communities around the globe. It
reflects both direct concerns about
changes to their neighborhoods and
larger concerns about globalization,
new technologies, large farms, and
multinational food companies. At its
heart, communities feel a loss of local
control and see rapid change in the
face of these large and sometimes
unfamiliar neighbors.
As a result, the industry needs to
complement the numerous economic
benefits it brings with a set of positive social impacts. Some communities will always oppose the industry,
but many would welcome a partner
to help them socially and economically develop.
By no means inclusive, this article
has highlighted some of the needs
that industry can help address: the
positive incorporation of immigrants
into the fabric of the community,
expansion of IT infrastructure,
investment in entrepreneurial activities that add value to the current animal agriculture component of rural
communities, and expansion of
opportunities for education and
training in order to strengthen the
community’s
human
capital
resources.
There is potential for the animal
agriculture sector to use many of the
tools employed in industrial sector
economic development:
General Tools.
• Government bodies should consider homogenized industrial policies, so animal agriculture is not
singled out. Homogeneity of pol186
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•

•

•

•

icy minimizes multiple levels of
industry performance, improves
efficiency in regulatory oversight,
and ensures equal treatment
across industries.
Focus on rural economic development, not just animal agriculture
development.
Local
communities should avoid trying
to pick winners, but instead use
evaluative tools and policies that
are conducive to an overall
healthy business environment
that is attractive to a variety of
industries and their suppliers.
Develop industry strategies to
create
positive
community
impacts. Active communication
about respective needs and strategies to address those needs is critical for a healthy industrycommunity relationship.
Use provincial, state or regional
economic development resources
and streamline the regulatory
process.
Conduct research to better
understand the type of contributions animal agriculture and processing makes to a community.

Specific Industry Offsets.
• Property tax reductions for neighbors.
• Service
and
infrastructure
improvements for the community.
• Fiduciary bonds to dissipate risk
borne by communities, such as
new demands industry might
place on water resources.
• Appropriately scaled public infrastructure investments, such as
upgrading roads and bridges,
increasing utility capacities, and
augmenting highway access.
• Compensation for harmed parties
from confined animal feeding
operation impacts as is done with
other industries.
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Labor
Local, regional, and national government officials need to consider maintaining immigrant worker programs
that ensure adequate labor supply to
the animal agriculture industry.
Helping immigrant workers adjust to
a new location and culture and helping communities adjust to new
immigrant populations can be advantageous to employers. For example,
communities and industry can work
together helping immigrants learn
English, navigate the social services
system, establish bank accounts and
credit, obtain affordable housing,
and adapt schools and their curriculum to an English-as-a-second-language student body.
Mexico and the United States are
examining options to improve the
legal movement of workers between
the two countries. As workers
attempt to earn a livelihood, they
need to be able to take advantage of
work opportunities without running
the risk of violating the law. Potential
options include illegal immigrant
legalization, a guest-worker program, and exempting Mexico from
visa quotas. The United States might
consider a program similar to Canada’s Seasonal Agricultural Worker
Program (SAWP) to address seasonal
worker shortages, though seasonality
of work is not as common in the livestock sector. At the same time, Mexican and U.S. officials have also discussed improving conditions for
unauthorized Mexicans in the United
States by ensuring their human
rights, access to health care and education resources, and providing
opportunities to obtain legal status
(Rodriguez-Scott, 2002).
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Policies to Protect Food Safety and
Animal Health
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Protecting food safety and animal health is critical for

maintaining public health, consumer confidence, and
profitability of animal agriculture. Several developments in
North American animal agriculture have an increasing
impact on food safety and animal disease risks and the
methods used to manage these risks.
Demand for animal food production is increasing as
world population increases and developing countries have
more disposable income. Increased production to meet
this demand has led to more confined, concentrated and
intensified systems all over the world. In North America,
this intensification is regional, especially with poultry,
swine and cattle feedlots. Dairies are becoming fewer and
larger and are concentrating in geographic areas not traditional to dairy production. As animal production costs
increase without assurances of sector profitability, enterprise numbers continue to decline.
Driving forces in food safety and animal health across
North America include questions about feed additives,
biotechnology, foodborne diseases, links between animal
and human diseases, and traceability. Animal health and
food safety issues are closely related, yet in some cases
require separate strategies. Even if there are similarities in
the approaches that address animal diseases and food
safety, it is important to recognize that objectives and
desired outcomes are often different. Policies and practices
meant to protect domestic food supplies and herd/flock
health (breeding stock and egg/chick quarantines) may
serve as “trade barriers,” though they are not intended as
such.

Food Safety Dimensions
Foodborne microbial pathogens, which may result in
human illnesses, will continue to be the major focus of

food safety concerns. Estimates of the costs of human illnesses and costs to the food industry attributed to foodborne pathogens are well-documented (Buzby et al., 1996;
Crutchfield & Allhouse, 1998; Goodwin & Shiptsova,
2002; Unnevehr, 2003). Detailed treatment of this topic is
beyond the scope of this paper, the purpose of which is to
raise both new and ongoing issues related to food safety
and animal health and the interface of the two. This paper
draws on a much longer report, The Future of Animal Agriculture in North America (Farm Foundation, 2006).
Food safety and assuring consumers their food is safe
will continue to be a challenge for the industry. Private
sector efforts to minimize risks of recalls and protect brand
equity are part of an effective food safety strategy. The processing sectors have adopted process control strategies
(Hazard Analysis and Critical Control Point or HACCP)
to reduce the risks of microbial contamination during
slaughter and processing. The production sector is adopting quality assurance programs to address specific product
quality and food safety issues, such as measures to reduce
the presence of harmful microbes in the live animal before
transport and slaughter.
The incidences of bovine spongiform encephalopathy
(BSE) and E. coli contamination have brought demands
for adoption of traceability and quality assurance systems
to manage the animal products supply chain. The dominance of international food retailers has been a key factor
in wide use of such systems, even when not demanded by
regulations. The rapid growth of supermarkets in developing countries and trade agreements are also driving food
safety concerns.
Globalization of food trade provides greater food
choices, but presents the potential for confusion if consistent standards in safety and labeling do not exist. Increased
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consumer
sophistication
and
advanced information technology
pose both a challenge and an opportunity for firms and government to
inform consumers and address their
concerns. Maintaining consumer
confidence requires not only minimizing the risk of foodborne illness,
but responding to consumer concerns through increased education
regarding safety of some practices
and/or labeling policies.

Animal Health Dimensions
Animal health is closely linked to
food safety and consumer confidence, but is also central to the profitability of the livestock and poultry
production sectors, and in some
cases, even national economies. In
addition to increased production
costs and lower revenues for farms
with a disease, trade restrictions due
to the presence of particular diseases
have an economic impact on all producers in the industry. One cow testing positive for BSE in the United
States resulted in the immediate loss
of $3 billion in annual beef exports
from 2003 to 2004 (Doud, 2006).
Joint efforts between research
universities and public agencies have
controlled and eradicated many animal diseases through advances in veterinary medicine, basic research, educational programs, and animal
housing. However, without vigilance
and effective surveillance systems,
even eradicated diseases can return.
Vigilance is also necessary to guard
against potential terrorist attacks to
the food system.
Several developments will play an
important role in meeting the challenge of protecting animal health.
Animal identification and tracking
systems would potentially allow
restricted animal movement within
or between countries while control-
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ling disease, thus minimizing trade
distortions. Farm-level biosecurity
measures to reduce disease risk and
developments in vaccine research are
also providing new tools to lessen the
threat and impact of animal diseases
to farmers.
Globalization has increased both
export opportunities for North
American livestock and poultry and
the risk of introducing foreign animal diseases that could be economically devastating to these industries.
Even if the disease is not deadly and
is quickly contained, its presence can
have a prolonged economic impact
by disrupting exports and trade
within North America. To protect
animal industries and consumers
from importing disease or food safety
problems, sanitary and phytosanitary
standards have become part of most
trade agreements. Phytosanitary standards can be trade distorting and
protectionist, accentuating the need
for harmonizing standards and their
enforcement within the North American
Free
Trade
Agreement
(NAFTA).
Providing traceability of animals
through production, processing and
marketing is an example of interactions between efforts to protect both
food safety and animal health.
Advances in information technology
and improved infrastructure to trace
animal disease threats will provide a
vehicle to share more product information through the supply chain.
Individual firms may utilize the
information infrastructure as part of
an enhanced process control system.
Advanced supply chain management
systems also allow for traceability of
food products, which facilitates
faster, more targeted recalls when
needed.
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Policy Measures and Implications
Animal health and food safety are
important components of national
security in each of the North American countries. They are public goods
requiring public intervention or collaborative industry efforts rather than
individual producer actions (Unnevehr, 2004). The challenge is to
develop and implement policies that
most effectively protect a safe and
secure food supply and a competitive
livestock and poultry sector in North
America, given increasing concentration and intensification of animal
agriculture. Some components of a
comprehensive strategy for government, business and research efforts to
protect food safety and animal health
are identified here. Many of these
will require additional resources.
There are various vehicles for financing these measures that will help producers and consumers; check-off programs and reallocation of existing
program funds are one possibility.
Economic pressure in the industry
could make it more difficult to
obtain such funding, but increased
concentration in the industry might
make it easier to implement new
measures because a smaller number
of industry decision makers control
more of the supply. Larger firms may
be better able to cover the fixed costs
associated with protecting food safety
and animal health. Further, they have
greater incentives to provide food
safety, given that a bad publicity
event that erodes a firm’s reputation
or brand could have a significant
monetary effect. However, larger
firms may be better able to weather
temporary drops in revenue or
increased costs, somewhat reducing
this incentive.
Establish a NAFTA-wide, highlevel, authoritative, and accountable
coordinating mechanism for food safety

and animal health. Animal health
threats go beyond impacts on single
private entities to affect the entire
animal production value chain and
even the economy as a whole, under
the right circumstances. National
structures
coordinated
across
NAFTA countries and appropriate to
organizational and financial constraints faced by each could serve as a
focal point for engaging and enhancing partnerships among local, state,
and federal agencies and the private
sector (National Research Council,
2005). In the United States, several
federal and state agencies and various
animal and human health organization programs are responsible for
food safety and animal health policy,
but there are implementation gaps,
ineffective communications, and failures in information sharing. The
2005 report by the National Academy of Sciences National Research
Council says the United States needs
a new high-level mechanism to coordinate research and information
exchange and dissemination efforts
on new and emerging animal-borne
diseases, such as BSE, avian influenza, and West Nile virus.
Strengthen publicly-funded basic
research efforts. In the United States,
state and federal government agencies
could re-emphasize the practice of
supplying formula funding on an
intermediate or long-term basis to
support ongoing basic research
efforts. The recent migration toward
predominately competitive funding
tends to emphasize hot-button issues
of an applied nature, rather than supporting long-term, system-wide
innovations that would address the
animal health and food safety issues
outlined in this report. However, this
base funding should not be supplied
at the expense of Extension and public education programs necessary to

effectively disseminate appropriate
information.
As the risks to animal health
evolve, so must mechanisms to
address them. To develop and implement effective and efficient tools,
work is needed to assess and predict
this evolution of risks, evaluate the
current system’s response capabilities, identify areas where improvements may be warranted, and communicate them effectively. Attention
should be given to risk research and
assessment, as well as communication
capacity among all stakeholders.
Develop a comprehensive NAFTAwide diagnostic, monitoring and surveillance network. Such a cooperative
and functional network would multiply the efficacy of networks in the
United States and Canada and establish a comparable functioning network in Mexico. The network could
share access to stockpiles of vaccinations and treatment agents for many
of the most probable and virulent
diseases and also serve as a clearing
house for methods to limit disease
spread by effectively utilizing quarantine and animal disposal protocols.
Past cooperative eradication programs have set precedent and serve as
models for such a network. Eradication programs established jointly
between Mexico and the United
States for Foot-and-Mouth Disease
and screw worm successfully ended
the extensive and adverse impacts of
both animal health issues in North
America.
Enhance capabilities for rapid and
widespread information dissemination
to industry and the public. Both government and the industry would
benefit from fast and widespread
access and dissemination of information when dealing with food safety or
animal health hazards. This information is essential to retain consumer
confidence in the food system at

home and abroad. Establishment of
national traceability systems is
important. Increased public and private investment could help reduce
disease transmission and enhance
public and animal health. Public
awareness supported by education
and training programs is critical to
food safety and animal disease prevention. It may be possible to
develop training for the animal agriculture industry, including local,
regional, or national associations,
which focuses on strategic and tactical cooperation in the event of food
safety, animal health, or biosecurity
emergencies.
Increase
government-sponsored,
food-animal veterinarian positions. A
National Academy of Sciences
National Research Council report
calls for stronger efforts to recruit
more veterinarians and other scientists into veterinary research, noting
that a growing shortage of veterinary
pathologists, lab animal scientists and
other veterinary researchers is making
it more difficult to meet mounting
challenges. These positions could be
comprised of more private practice
food-animal veterinarians, more government public health veterinarians,
and more government veterinarians
in research. Sufficient economic
incentives attached to these positions
would increase attraction and retention of qualified personnel. Foodanimal veterinarians would be
directly involved in import inspections, live animal auctions, and monitoring concentrated animal feeding
operations.
Encourage and provide ongoing
support for developing new scientific
tools and technologies to enhance animal disease prevention, detection, and
diagnosis in North America. The current animal health framework should
evaluate, validate, and implement
rapid prevention strategies to protect
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the health of the nation’s animal
populations. A gap in the current
border protection system is importation or unnoticed transfer of animals
produced under nonstandard commercial conditions (exotic animals,
backyard livestock, and poultry).
There is a documented lack of
inspection protocols and procedures
involving health of these animals.
Animals produced out of the mainstream put national herds and flocks
at risk because they are not integrated
into the food security network.
Establish indemnity insurance for
animal agriculture. Although there
are provisions for indemnity payments to producers for animals with
value under $3,000, there are currently no government-backed insurance programs for animal agriculture
that parallel those for crop agriculture. Consequently, livestock producers are subject to absorbing catastrophic losses (destroyed animals,
market loss or collapse, business
interruptions) that may be associated
with animal health events, particularly for breeding animals with value
over $3,000. Financial risk management of animal diseases is an issue
that government and industry must
effectively address in partnership to
ensure that effective and efficient
financial risk management tools are
in place to deal with future animal
disease outbreaks. A revised and
strengthened indemnity program
could address this issue, reducing private sector uncertainty, and thus
increasing reporting compliances and
cooperation. A broader production
certification program addressing food
safety, animal health, and emergency
management could also be developed.
Gain international approval for
full equivalency of food safety and animal health standards for trade. The
present lack of consistency in inter192

CHOICES

national standards and their enforcement creates inequities in trade
among potential partners and may
well limit trading arrangements. It is
necessary to eliminate this artificial
trade barrier so that competitiveness
may be accurately evaluated and
gains from trade may be more fully
realized. There are currently prescribed events and standards that signal conditions for which trade interruptions commence, but such signals
to recommence trade are not readily
apparent. A functioning mechanism
establishing “triggers” to allow trade
to resume once food safety and animal health concerns were alleviated,
could be implemented.

Summary
Protecting the safety of the food supply is essential to all countries. Canada, Mexico, and the United States
spend significant resources to assure
that food is safe to eat and wholesome. Animal health is closely linked
to food safety and consumer confidence and is also central to the profitability of the livestock and poultry
production and processing sectors.
The options discussed here offer a
range of public-sector involvement
and discretion on how to efficiently
utilize scarce government resources.
Many of these options will require
increased funding, but the benefits of
improved protection likely outweigh
the costs. Because producers and processors all benefit from reduced risks,
developing funding mechanisms to
share the costs will be important.
Successful financing approaches must
also take into consideration the effect
of cost pressures, consolidation, and
vertical integration on incentives
faced by both producing and processing firms.

3rd Quarter 2006 • 21(3)

For More Information
Buzby, J.C., Roberts, T., Jordan Lin,
C.-T., & McDonald, J. (1996).
Bacterial foodborne disease: Medical costs and productivity losses.
AER-741. USDA Economic
Research Service, Washington,
DC.
Crutchfield, S., & Allhouse, J.
(1998). The economics of improving food safety. USDA Economic
Research Service. National Public
Policy Education Committee.
Farm Foundation, Oak Brook,
IL.
Doud, G., & McWright, J. (2006).
2005 beef exports – is that a light
at the end of the tunnel? Available
online: http://www.beef.org/
uDocs/2005beefexports.pdf.
Farm Foundation. (2006). The future
of animal agriculture in North
America. Available online:
www.farmfoundation.org/. Oak
Brook, IL.
Goodwin, Jr., H.L., & Shiptsova, R.
(2002). Changes in market equilibria resulting from food safety
regulation in the meat and poultry industries. International Food
and Agbusiness Management
Review, 5, 61-74.
National Research Council. (2005).
Animal health at the crossroads
preventing, detecting and diagnosing animal diseases. National
Research Council, Committee on
Assessing the Nation’s Framework
for Addressing Animal Diseases
Report. Washington, D.C.
Unnevehr, L. (2003). Food safety:
Setting enforcement standards.
Choices, 18(1). Available online:
http://www.choicemagazine.org/
2003-3/2003-1-03.htm.
Unnevehr, L. (2004). Mad cows and
BT potatoes: Global public goods
in the food system. American

Journal of Agricultural Economics,
86(5), 1159-1166.

H.L. Goodwin, Jr. (haroldg@uark.
edu) is Professor, and F. Dustan
Clark (fdclark@uark.edu) is Profes-

sor and DVM, Center of Excellence
for Poultry Science, University of
Arkansas, Fayetteville, AR. Dawn
Thilmany
(thilmany@lamar.colostate.edu) is Professor, Department of
Agricultural & Resource Economics,

Colorado State University, Fort Collins, CO. Sandra. J. Hamm (sham
@uark.edu) is Research Specialist,
Department of Agricultural Economics & Agribusiness, University of
Arkansas, Fayetteville, AR.

3rd Quarter 2006 • 21(3)

CHOICES

193

194

CHOICES

3rd Quarter 2006 • 21(3)

CHOICES

The magazine of food, farm, and resource issues

3rd Quarter 2006 • 21(3)
A publication of the
American Agricultural
Economics Association

Animal Welfare
David Blandford
JEL Classification: Q13, Q17, Q18

Animal agriculture in North America has undergone a

revolution since World War II. Productivity has increased
enormously through the use of animal confinement,
genetic selection, scientific feed formulation, and productivity-enhancing pharmaceuticals. There has been a shift
to larger production units taking advantage of economies
of scale. Critics contend that these changes have reduced
the welfare or well-being of farm animals. Proponents
argue that the system reduces mortality due to predators,
the weather and the risk of disease.
Farm animal welfare is an increasingly prominent issue
in many wealthy countries. Concerns are expressed about
how farm animals are kept, some management practices,
and transportation and slaughter. There is increased legislative activity and more buyer requirements for production
and marketing practices.
This article draws on a much longer report, The Future
of Animal Agriculture in North America (Farm Foundation,
2006).

Current Rules and Regulations
Legislation
Much of the legislation in North America deals with pets
or companion animals, animals used for research, and
those kept by zoos or circuses. Regulations for farm animals address humane slaughter and transport, but there is
no comprehensive animal welfare law. A comprehensive
bill was introduced in Mexico in 2004, but has not passed.
Canada has a federal law prohibiting cruelty to all animals and regulations dealing with the transportation and
slaughter of animals for food. Each province has its own
legislation dealing with animal welfare, which typically
recognizes accepted humane production practices. Industry guidelines have been developed for each type of animal.

The United States has federal regulations dealing with
the slaughter of livestock, but not poultry, and for the
transportation of animals. Each state has an anti-cruelty
statute, but most do not target farm animals or there is an
exemption for accepted farming and ranching practices.
There has been a marked increase in the number of
animal welfare bills introduced in the U.S. Congress in
recent years. There is also much activity at the state level,
although relatively few bills have been passed. Recent state
initiatives include proposed prohibitions on the tail docking of cattle and on the use of stalls for sows and veal
calves.

Codes of Practice and Third-Party Auditing
Codes of practice have been developed by the animal
products industry, particularly in Canada and the United
States. In Canada, codes have been defined for all major
species of farm animals. The National Farm Animal Care
Council was created in 2005. Several U.S. producer
groups have introduced welfare programs, for example, the
National Pork Board for swine and the United Egg Producers (UEP) for laying hens. Both of these are voluntary
and rely on independent auditing by third parties. The
costs are borne by the audited firms.
A major U.S. initiative has been spearheaded by the
Food Marketing Institute and the National Council of
Chain Restaurants. An expert advisory group developed a
series of standards for production and processing. The
focus is on the application of objective, measurable characteristics that can be audited. Suppliers to the food retailing
and restaurant industry can voluntarily request an audit.
The results can then be made available to retailers or restaurant chains who can determine whether their own
requirements are being met.
Several animal welfare advocacy groups have developed
welfare schemes. The Animal Welfare Institute promotes
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voluntary standards for a range of
farm animals. Certification programs have been developed by the
American Humane Association and
by a consortium of animal welfare
organizations through Humane Farm
Animal Care.

Drivers of Change
Consumer and Public Attitudes
U.S. surveys of public attitudes generally show that there is substantial
confidence in farmers and ranchers in
the treatment of animals. However,
there appears to be increasing concern about some practices, such as
housing systems for veal calves, and
intensive confinement for pigs and
poultry.
Animal welfare issues are championed by a range of interest groups.
Some of their views may not be
widely shared, but the groups have
been effective in raising the profile of
animal welfare issues. Protection of
the reputation and value of branded
products is a key concern in the food
industry, and firms respond to public
pressures that threaten their interests.

International Developments
The European Union (EU) has been
very active in the development of
animal welfare standards, primarily
through legislation. New rules will
eventually result in the elimination of
traditional cage systems for laying
hens, and individual pens or stalls for
calves and pigs, and may reduce the
stocking density for broilers.

Key Issues for Change
Practices Being Questioned
Many of the practices being questioned are associated with animal
confinement. Confinement can benefit animals by allowing better environmental control, but raises issues,
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particularly in terms of the ability to
express “natural behaviors.” The size
of cages and whether these allow for
nests or perches is central to the
debate on the welfare of laying hens.
The issue for swine centers on stalls
that restrict the movement of sows
during gestation or farrowing, and
the provision of bedding material,
such as straw.
Some management practices,
such as restricting feed for laying
hens to induce molting and a subsequent egg-laying cycle, and diets
deficient in iron to produce white
veal have been questioned. Other
practices such as beak trimming and
toe clipping for poultry, and tail
docking, dehorning, branding, castration and early weaning for livestock are criticized.
The length of time animals are
transported, the duration of rest periods, loading densities and the handling of non-ambulatory animals are
issues. Concerns are also expressed
about animal slaughter, particularly
methods for stunning and handling,
and culling to control disease outbreaks.
Finally, a range of issues relate to
livestock breeding, particularly the
impact of genetic selection on the
reproductive efficiency, health and
viability of farm animals.

Public opinion will exert a major
influence on the future development
of standards in North America. A
central issue is whether this will result
in more legislation or if the industry
will respond by developing and
applying higher standards.

The Development of Standards

Low animal welfare standards do not
impose an economic cost on society
unless they result in lower productivity and efficiency or pose a threat to
human health. In fact, there may be
gains if the prices of animal products
are lower. Some argue that animal
welfare is a public good, or that there
are external costs not reflected in current prices of animal products. But
there is little evidence of market failure. The decision to impose higher
welfare standards in farming cannot
be based solely on economic criteria.

A central question is what constitutes
humane treatment for farm animals.
The answer depends partly on beliefs
and values that differ across individuals. Nevertheless, there is increasing
acceptance of the Five Freedoms –
freedom from hunger and thirst; discomfort; pain, injury, and disease;
fear and distress; and any constraints
on the ability to express normal
behavior – as a basis for developing
objective methods for evaluating animal well-being.
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Legislation versus Collective
Action
The use of mandatory standards,
supported by legislation, has been the
primary approach adopted in
Europe. Public attitudes and perceptions about animal welfare are changing, and the science of animal welfare
continues to evolve. Consequently, it
is difficult to develop and apply
detailed legal codes for production
practices for farm animals.
The alternative is to develop voluntary codes which evolve as more is
learned. The model that has been
adopted so far in North America—
the involvement of animal welfare
experts in the development of standards and the use of independent
audits—can address public concerns
if those in the industry fully accept
the process. Producers are the key to
animal welfare practices and must be
actively involved in developing standards.

Economic Impacts

Production Costs and Consumer
Response
Some changes in practices can be relatively inexpensive to implement, but
others are likely to increase production costs. Changes in confinement
operations, particularly increased
space requirements, may require the
modification or construction of facilities. Extensive production systems
require more land. Operating costs
may increase due to higher labor
requirements, increased energy consumption in larger facilities, and
reduced feeding efficiency. Higher
standards may also increase the costs
of transporting and processing animals.
There may also be cost savings.
Morbidity and mortality may decline
and expenditures on disease control
and treatment may fall. Greater
reproductive efficiency may lead to
cost savings. Product quality may
improve through reduced stress.
It is difficult to generalize about
the net effect, but available economic
studies indicate a net increase in
costs. A recent study of EU egg production suggests that unit costs
under new systems are roughly 12%
to 20% higher than conventional systems. Over the long term, producers
might be able to adapt by adopting
new technology or production techniques. However, this is unlikely to
negate the adverse effects on costs
and competitiveness, particularly if
producers in other countries use
lower standards.
Increased production costs will be
reflected in higher product prices.
Some consumers may be willing to
pay a price premium for products
that meet higher standards, others
may respond by switching to products whose prices are not affected.
European experience shows that estimates of willingness to pay for higher

standards typically overstate actual
willingness to pay in the marketplace.
For welfare-friendly products to command a price premium, they must be
clearly distinguishable. Labels need
to be uniform and clearly understood. Research indicates that European consumers are confused by wide
variations in labeling of animalfriendly products. Consumer welfare
may decline if a proliferation of
information makes informed choice
difficult.

Welfare Standards and Competition
If all producers are required to adhere
to a particular standard, they will all
be on an equal basis in terms of competitive position. Product prices will
tend to rise as higher costs are passed
through to the market. Consumer
response could affect the market
share of individual products and their
prices. Exporters will face a deterioration of their competitive position if
other countries supply non-conforming products.
Producers who have difficulty
differentiating their product face particular risks from non-conforming
products. Domestic or foreign producers operating at lower costs may
increase their market share. Domestically, this problem can be solved by
requiring that all producers meet the
standard. When non-conforming
supplies originate from other countries, the situation is more complicated.
The General Agreement on Tariffs and Trade (GATT) and its associated agreements contain no specific
provisions for animal welfare. The
Agreement on Technical Barriers to
Trade requires that imported products should be treated as “like” products of national origin. The Sanitary
and Phytosanitary Standards agreement is limited to the protection of
animal health and recognizes stan-

dards developed by the World Organization for Animal Health (OIE). In
2005, OIE agreed on four international standards for animal welfare
and is currently working on others.
This could go some way to addressing concerns over unfair competition
from non-conforming products.

Options for the Future
The North American livestock industry is taking steps to address some of
the concerns about the impact of current practices on animal well-being.
Much of the effort centers on the voluntary development of standards and
codes of practice. This is in contrast
to Europe, where legislation and
mandatory standards are playing a
major role. Pressures for legislation
are likely to intensify in North America if the general public perceives that
self-regulation is not effective. A
number of options could be used to
strengthen the process.

1. Improve the flow of information to
the general public.
Industry policies on animal welfare
are not always visible. All stakeholders could develop a statement of principles and make this publicly available. Industry groups could support
the development of educational
materials.

2. Develop codes of practice.
The industry could ensure that standards and codes are developed for all
types of livestock. Information dissemination and support for training
could be made a high-priority activity. The industry could lend support
to the development and application
of appropriate science-based standards internationally.
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3. Increase research and education.
Higher priority could be given to animal welfare issues in publicly funded
research. Particular emphasis could
be placed on developments that are
both practical and economically viable. A further step would be to ensure
that all educational programs in animal science, veterinary medicine, and
related fields incorporate material on
animal welfare—biological issues as
well as ethical and socio-economic
aspects. Animal welfare could be
made a priority in public extension
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programs, particularly for the training of farmers and ranchers, and
employees in the animal products
industry.
The extent to which the industry
voluntarily addresses animal welfare
issues successfully will determine
whether legislation will eventually
require certain practices in animal
husbandry. The above options in
some combination may go a long
way to quieting concerns about animal welfare.
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