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The Role Of New Technologies In Global Food Security—
Improving Animal Production Efficiency And Minimizing Impacts

Approximately 870 million people or 12.5 percent of the
global population are undernourished. As the world population
grows, food security on a global scale becomes a greater
priority. High quality protein is essential in human diets, and
animal protein fills this need for the poor and the rising middle
class in developing countries. Thus, it is vital that the U.S.
maintains its leadership role in improving global production
efficiency of livestock and poultry in an environmentally and
economically sustainable manner.

Development and adoption of new technologies has
greatly enhanced livestock production output and efficiency
while decreasing resource use and output of waste (Figure 1).
To meet the projected global food demand by 2050, new
knowledge of animal genomics, physiological processes,
nutrient utilization, and animal well-being must lead to
new technologies and management practices that are
economically, environmentally, and socially sustainable.

Animals require specific nutrients in the correct amount
and proportion to optimize productivity. Research has matched
dietary nutrients with those required by the animal, resulting in
marked decreases in excretion of excess nutrients as waste and
a reduction in potential environmental impacts.

Growth-enhancing compounds increase efficiency of
livestock and promote accumulation of lean muscle mass
resulting in more animal protein from fewer animals. This,
in turn, lessens the impact on the land, natural resources,
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Figure 1: The carbon footprint (expressed in kg of carbon dioxide
equivalents per kg of hot carcass weight) of three different Angus beef
production systems differing at the stocker and feedlot stages (Stack-
house et al., 2012).

and a lower carbon footprint of livestock (Figure 2). These
compounds have been used for more than 30 years and are
proven safe and effective resulting in economic benefits

to consumers and producers. In addition, livestock waste
treatment technologies now generate power and fuel as well as
decrease overall emissions of greenhouse gases.

Reproductive technologies such as artificial insemination,
embryo transfer and in vitro fertilization have improved
management and control of fertility and have increased the
availability of genetically superior animals.

Biotechnologies lead to animal products with biomedical
applications such as production of therapeutic proteins
in milk or blood, or the generation of organs for human
transplantation.

Global food security depends on developing technologies
for improving production and production efficiencies of
livestock while adapting to and mitigating climate variability;
protecting crops, livestock, and ecosystems from pests and
diseases; and improving the nutritional quality and safety of
meat, milk and eggs for consumers worldwide. The economic
benefits of agricultural research are estimated to outweigh
the costs by a factor of 32 to 1. Using the beef industry as an
example, technological developments during the last 40 years
are estimated to be worth over $12 billion annually. Continued
federal investment in animal agricultural research will
allow prices for meat, milk, and eggs affordable for all.
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Figure 2: The ammonia emissions (expressed in g of ammonia per kg of
hot carcass weight) of three different Angus beef production systems dif-
fering at the stocker and feedlot stages (Stackhouse et al., 2012).
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Figure 3:Changes in efficiency of pork, beef, and chicken breeding
stock (top to bottom) from 1970 to 2012 (USDA data sources main-
tained by LMIC, 2013).
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