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Technology lag: Is there a cost
for failing to do it right?

David S. Buchanan

North Dakota State University

Is the beef industry keeping up with
technological advance?

What does it mean if we are?

What does it mean if we aren’t?
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cultural lag

“refers to the notion that culture takes
time to catch up with technological
innovations, and that social problems
and conflicts are caused by this lag”

Wikipedia
originated from Ogburn (1922)
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Why are we (the beef industry) here?
Produce beef

Provide safe, flavorful, nutritious
source of protein and other nutrients

Contribute to feeding the world

Population of the world, 1950-2100, according to different projections and variants
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Source: Population Division of the Department of Economic and Social Affairs of the United Nations Secretariat
(2011). World Population Prospects: The 2010 Revision. New York: United Nations.
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L 2009 U.S. public and private agricultural research, development, and extension
> = e expenditures.
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What is needed to meet this demand? H : || sty (| Soum” [ sromtn
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PCAST, 2012

Flows of research costs and benefits over time

Time to adopt new technology Gross annual
benefits
S/year
Development (Glyean Research benefits
0 30
Education yean
\ Annual costs | |
cceptance (=5/yean) Resecgch Adoption process
an
. development
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Source: Alston, Norton, and Pardey, 1995.
Fuglie, 2007
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How has agriculture done? - 160" Corn and Soybean Yield o

140

Thomas Malthus (1798) — predicted that 120 -
ability to provide for population 100
would be overcome by the size of the 80 -

“®corn bu/acre

®50ybeans bu/acre

population 60 o
40
Modern agriculture — has kept Malthus 20 ‘ : : ‘
from being right (so far) 1950 g7 1530 1090 DGy

NDSU S8R Iowa State Chartbook, 2009
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Could these improvements be even
greater?

Office of Technology Assessment
Congressional agency

Examined (1992) effect of increased
technology use on productivity

Productivity projections at differing levels

of teChn()lOgy Less new  Most likely More new
1990 technology - technology - technology -

2000 2000 2000
ICorn—bu/acre 116.2 113.8 128.5 141.6
poybeans—bu/ 32.4 32.6 33.7 36.4

acre

Productivity projections at differing levels
of technology Less new  Most likely More new
1990 technology - technology - technology -
2000 2000 2000
B
ceftbsmeat/lb o 1 43 0.146 0.154 0.169
feed
Calves/100 cows 90.0 93.75 96.22 102.45
Pork lbs meat/
.154 174 181 .1
Ib feed 0.15 0.17 0.18 0.196
Pissow/ ear 13.9 14.0 15.7 17.8

NDSU Office of Technology Assessment, 1992

Change in average genetic merit in
— Holstein

W Cow Milk BV B Sie Milk BV

,,,,,,

Milk Production

Animal Improvement Programs Laboratory

Office of Technology Assessment, 1992
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P/ork Industry T -
Target for Pigs/Sow/Year
1980s — 20 P/S/Y
Late 1990s — 25 P/S/Y

Current — 30 P/S/Y

National Hog Farmer, 2011
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Change in average genetic merit in
— Holstein

W Cow Milk BV BSie MK BV W Cowv Daughter Peg Rate WSire Daughier Preg R
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Milk Production Daughter Pregnancy Rate

Animal Improvement Programs Laboratory
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Where do we spend our selection
resources?

R=h2S

S (selection differential) is a precious
and limited commodity
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—Marbling 2

|*=Angus

“=Beefmaster

03 @=Charolais

®=Hereford

0.2

Limousin

0.1 .
®=Maine

1972 1977 1982 1987 1992 1997 2002 2007

NDSU S0FERN vy

e T Sl

ﬁot as disorganized as it looks

Not all breeds need to make the same
genetic change

Cattle are raised in many different
environments

NDSU SRy

1950. "Black Peer of West Woodlawn." Junior
_ Champion Bull, All-American Angus Futurity.
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But the beef industry also exists in a
parallel universe

1969. “Great Northern” Champion Angus -
Jnfernatlonal leestx D osmon .

Harlan Ritchie |
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1986. “Coblepond New Yorker” g
e — R e G

“National Western Champion.

NATIONAL WE/T

IChampion Angus Bull. 2009 North American International
Livestock Exposition —
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Are beef producers making full use of
“available technology?

Dickerson — 1995 Feed Intake Symposium

Questioner — “What are beef producers
breeding for?”

Dickerson — “For fun”

Dickerson — 1995 Feed Intake Symposium

“Breeding objectives are more difficult
in beef cattle than any other domestic
animal by a large mark”

Chicken
O Replacement
Turkey .

B Dam maintenance

Pork 0O Gestation-Lactation
O Progeny maintenance

Lamb .
B Protein

Beef O Fat

0 10

Life cycle cost per kg of edible meat protein
NDSU So8TH RAKor Dickerson, 1978

R 30 to 36 (hicken

RG19to 27
13 to 8 Turkey
Tofkal
N|12 to 24
G28to 35 Pork 020%
% Eat32td15
Y ¥ Total 0O Potential

] I

E - * N[l.4to 4
— TN Lamb
c % Fat36 15

Total
N.8to 18
RG 15 to 2] Beef
r oL Lat32 L L5

— - " Total .

o 20 40 60

Re/asons for optimism =
/Broad array of EPDs
Growth
Carcass

Reproduction

Maternal

Reasons for optimism i

o

$ Value EPDs

Beef industry finally embracing
concept of selection index
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Reasons for optimism i

/Cenomic enhanced EPDs

Figure 1. Effect of DNA information on Beef Improvement Federation (B'Fl)
accuracy of EPDs given different sources of information and trait heritability

Own record
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DNA i ion only ing test explains 25% genetic variation in trait)|
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Van Eenennaam 2011

(iemetic modification —
GMO crops
Recombinant bovine somatotropin
Transgenic salmon

In-vitro meat

NDSU SPFEURVERS

March against Monsanto —

NDSU St

A rgnlinder (courtesy of Larry Benyshek)

“Better tools for genetic improvement
will only get us into trouble faster if we
aren’t selecting for the right things”

GMO crops — land area (million hectares)

140.0

120.0

100.0 Other

= Bolivia
Uruguay
South Africa

80.0

Paraguay
60.0

= China

= Canada

® India

® Argentina
= Brazil

= USA

James, 2011 — ISAAA Briefs

Recombinant bovine somatotropin

2

S

Increases milk yield
1993 - Approved for use
2007 —17.2% cows (USDA)

Many milk processors pledge to not use
milk from rbST treated cows
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AquaAdvantage Salmon (transgenic)
HOW THEY COMPARE

Weight

Is there a cost for failure touse Why fail to use technology? - =

/technology? .
Not enough pertinent research
Producer — earliest adopters gain the _ . [

biggest advantage Staying with tradition

Remainder are less competitive Lack of incentive

Market signals that only exert

Industry — less competitive =
pressure on some productivity goals

External negative pressure

Is the beef industry “at a crossroads”?

Been “at a crossroads” all of my life.

Good use of technology
could have been better

Optimistic that it will be better
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