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D
iscipline Capacity N

eeded by the M
ajor Challenge A

reas

Table 3 reports the percentages of those respondents who think additional capacity in these specific disciplines is
needed to adequately address the challenge areas. The disciplines shown were all identified by 30%

 or m
ore of

the respondents as having lim
iting capacity.

Tab
le 3.  Percen

t R
esp

o
n

d
en

ts w
h

o
 Id

en
tified

 a N
eed

 fo
r A

d
d

itio
n

al D
iscip

lin
e C

ap
acity fo

r each
 C

h
allen

g
e A

rea

Food Safety
Environm

ental
Econom

ic
Fam

ilies &
N

ew
 Crop

Clim
ate

N
ew

 A
nim

al
D

ISCIPLIN
ES

&
 H

ealth
Stew

ardship
Return

Com
m

unities
Products

Change
Products

Econom
ics

32%
47%

42%
30%

N
utrition- M

etabolism
46%

Ecology
46%

Inform
ation-

37%
 41%

31%
 45%

Com
m

unication
Sociology

44%
Education

34%
 34%

 43%
M

olecular biology
42%

 35%
Hydrology

40%
M

eteorology-Clim
atology

36%
Biochem

istry-Biophysics
35%

G
enetics (breeding)

34%
33%

Bacteriology
34%

Engineering
34%

M
anagem

ent
33%

Statistics-Econom
etrics-

31%
Biom

etrics
Cellular biology

31%
Biology (w

hole system
s)

30%

There is a relatively high need for increased capacity in the fields of Econom
ics, Inform

ation-
Com

m
unication, and Education, each lim

iting three or four challenges. For the highest
priority challenge, food safety &

 health, the disciplines of Nutrition, Inform
ation-

Com
m

unication, Education, and Bacteriology are seen as the greatest needs. The second
highest priority challenge, environm

ental stewardship, has the greatest diversity of needs
across seven disciplines. The fields of Ecology, Inform

ation Technology, Hydrology,
Engineering, Education, Econom

ics, and Biology all have relatively high need. It is also
interesting to note that the two lowest priority challenges also have fewer disciplines where
capacity is lim

iting success.

External G
roups’ Influence in Prioritizing

Experim
ent Station Research A

ctivities

Table 4 shows the rank ordering of the influence of various institutions and groups on
research activities in 2004 and how its rank is projected to change by 2010.  Groups gaining
the m

ost influence were Food Safety and Environm
ental.  Institutions and groups losing

the m
ost influence were USDA, Farm

ers &
 Ranchers, and Com

m
odities.  All other groups

either rem
ained the sam

e rank or changed by only 1 or 2 positions.  State Legislatures,
Environm

ental Groups and Agribusinesses were predicted to be the top 3 m
ost influential

groups in 2010.

CH
A

LLEN
G

ES

Tab
le 4. R

an
kin

g
 o

f In
stitu

tio
n

s an
d

 G
ro

u
p

s
in

 2004 an
d

 Pro
jected

 C
h

an
g

es in
 2010

Institutions or G
roups

2004 Rank

Com
m

odity groups
1

5
(-4)

Farm
ers & rancher groups

2
7

(-5)

State Legislature
3

1
(+

2)

USDA
4

10
(-6)

Agribusinesses
5

3
(+

2)

Congress
6

6
(0)

Environm
ental groups

7
2

(+
5)

Public trade policy
8

8
(0)

Food safety groups
9

4
(+

5)

Urban consum
ers

10
9

(+
1)

Rural developm
ent groups

11
11

(0)

University Presidents
12

14
(-2)

M
iddle class consum

ers
13

12
(+

1)

Food Retailers
14

13
(+

1)

Poorer consum
ers

15
15

(0)

Projected
2010 Rank (change)
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I IN
TR

O
D

U
C

TIO
N

Th
e M

ETH
O

D
O

LO
G

Y: In Novem
ber 2004, an on-line survey was constructed to determ

ine the
relative im

portance of the seven original Roadm
ap challenge areas as well as assess new challenges in order to

provide the experim
ent station system

 a basis for m
oving forward with or altering these priorities. The question-

naire dealt with three m
ajor areas. Section I focused on the level of priority for each of the seven challenges and

their respective objectives and on the relative allocation of resources over the next 5 years. This section also asked
for new challenges and objectives. Section II addressed disciplines where the current capacity has m

ost restricted
research progress. Finally, Section III asked which institutions or groups were currently the m

ost or least influen-
tial in prioritizing experim

ent station efforts in the Fall of 2004 and then how that m
ight change for 2010.

SU
RV

EY
 SA

M
PLE: A sam

ple was drawn through the em
ailing lists of m

em
bers of research, extension,

and academ
ic program

 directors at land-grant universities across the US. Of the 300 potential respondents, 95
com

pleted the on-line survey representing a 31.7%
 response rate. The average age of the respondent was 54

years.  The sam
ple was prim

arily m
ale (89.2%

). Alm
ost half of the sam

ple had an affiliation with research
(48.4%

) with the rem
aining respondents affiliated with extension (29.5%

) or academ
ic program

s (22.1%
). The

average years of affiliation was 19.1 years. A detailed report on the survey results m
ay be obtained at

(http://www.cals.ncsu.edu:8050/escop/Roadm
ap%

20Survey%
20Report.pdf).

Prio
rity o

f Im
p

o
rtan

ce an
d

 A
llo

catio
n

 o
f R

eso
u

rces
fo

r th
e M

ajo
r C

h
allen

g
e A

reas

Table 1 reports the relative priority based on im
portance and allocation of resources for each of the m

ajor seven
original challenge areas. Paired t-tests were perform

ed to note significant differences am
ong the challenges in

both priority and resource allocation. Challenges with the sam
e color bar are not significantly different (p<

.01)
for both im

portance and resource allocation.

n N
ovem

ber 2001,
the Experim

ent
Station Section of

N
A

SU
LG

C
 published A

Science Roadm
ap for

A
griculture (http://

w
w

w
.cals.ncsu.edu:8050/

escop/roadm
ap2.pdf). This

road m
apping effort

fram
ed seven challenge

statem
ents that describe

research priorities over the
next 10-20 years; how

-
ever, there w

as no consid-
eration given at that tim

e
to relative im

portance or
ranking. A

lthough these
challenges still exist, m

any
changes have occurred in
the past five years that
m

ay have affected their
relative significance. In
addition, the need for
additional research capac-
ity to m

eet these chal-
lenges rem

ains large, but
the m

ost lim
iting discipline

areas m
ay have changed.

This update prioritizes the
original seven challenge
areas presented in the
Roadm

ap, provides m
inor

m
odifications to som

e
challenge areas, and
prioritizes the supporting
objectives. A

lso provided is
updated inform

ation on
the faculty expertise
needed to m

eet the
Roadm

ap’s challenge areas
as w

ell as perceived drivers
of priorities w

ithin experi-
m

ent stations.

Tab
le 1. R

an
k O

rd
er o

f Prio
rity an

d
 A

llo
catio

n
 M

ean
s o

f th
e M

ajo
r C

h
allen

g
es

Priority
A

llocation
M

ean
M

ean

W
e can ensure im

proved food safety
4.5

4.2
& health through agricultural & food system

s

W
e can provide the inform

ation & know
ledge

4.4
4.1

needed to further im
prove environm

ental stew
ardship

W
e can im

prove econom
ic return to

4.2
3.9

agricultural producers

W
e can strengthen our com

m
unities & fam

ilies
4.1

 3.9

W
e can develop new

 & m
ore com

petitive crop products
4.0

3.7
& new

 uses for diverse crops & novel plant species

W
e can lessen risks of local & global clim

atic change
3.7

3.3
on food, fiber, and fuel production

W
e can develop new

 products & new
 uses

3.4
3.2

for anim
als

O
riginal Roadm

ap Challenge
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In both priority for im
portance

and level of funding, the chal-
lenges took on a sim

ilar rank-
ing. The challenges related to
food safety &

 health and to
environm

ental stew
ardship

received the highest priority for
both need and funding. Chal-
lenges related to econom

ic
return, fam

ilies &
 com

m
unities,

and new crop products followed
these. The survey also indicated
the need to add certain com

po-
nents to som

e challenges,
including: production aspects to
the new crop products and new
anim

al products challenges;
sustainable m

anagem
ent, envi-

ronm
ental stewardship, ecologi-

cal and sociological com
ponents

to the environm
ental steward-

ship challenge; an international
consum

er com
ponent to the

econom
ic return challenge; and

securing agriculture from
 inten-

tional and unintentional attacks
to the food safety &

 health
challenge.

The need for these new dim
en-

sions to be included suggested a
need to revise the challenge
areas and objectives, in addition
to prioritizing them

. Table 2
shows the updated challenges
and objectives revised and priori-
tized based on the survey results.

Tab
le 2.  U

p
d

ated
 C

h
allen

g
e A

reas an
d

 O
b

jectives

7 6 5 4 3 2 1 Rank
                                                   Challenges / O

bjectives

Th
e ch

allen
g

es
related

 to
 fo

o
d

safety &
 h

ealth
 an

d
to

 en
viro

n
m

en
tal

stew
ard

sh
ip

 received
th

e h
ig

h
est p

rio
rity

fo
r b

o
th

 n
eed

 an
d

fu
n

d
in

g
.

W
e can ensure food safety and health through agricultural and food system

s.

•
Elim

inate food borne illnesses.
•

Develop technologies to im
prove the nutritional value of food and create health-prom

oting foods.
•

Understand the behavioral dim
ensions (personal, consum

ption, and policy) that influence personal and
fam

ily dietary and health decision-m
aking to reduce public health issues, such as obesity.

•
Develop policy and strategies to address agro-security, bioterrorism

, and invasive species to protect
producers and consum

ers.

W
e can provide the inform

ation and know
ledge needed to further im

prove environm
ental

stew
ardship.

•
Develop better m

ethods to protect the environm
ent both on and beyond the farm

 from
 any negative

im
pacts of agriculture through optim

um
 use of cropping system

s including agroforestry, phytorem
ediation,

and site-specific m
anagem

ent.
•

Find alternative uses for the w
astes generated by agriculture.

•
Develop m

ore environm
entally friendly crop and livestock production system

s that utilize sustainable
w

eed, insect, and pathogen m
anagem

ent strategies, along w
ith feeding strategies that prom

ote
environm

ental stew
ardship.

•
Develop better strategies, ecological and socioeconom

ic system
s m

odels and policy analysis to address
soil, w

ater, air and energy conservation, biodiversity, ecological services, recycling, and land use policies.

W
e can im

prove the econom
ic return to agricultural producers.

•
Develop sustainable production system

s that are profitable and protective of the environm
ent, including

finding w
ays to optim

ize the integration of crop and livestock production system
s.

•
Develop strategies for integration of local, regional, national, and global food system

s to m
axim

ize the
benefits to both U.S. agriculture producers and consum

ers throughout the w
orld.

•
Design im

proved decision support system
s for risk-based m

anagem
ent of farm

s, ranches, and forests/
w

oodlots.
•

Find w
ays to im

prove on strategies for com
m

unity-supported food and fiber production system
s.

W
e can strengthen our com

m
unities and fam

ilies.

•
Stim

ulate entrepreneurship and business developm
ent in rural com

m
unities and new

 form
s of econom

ic
activity built around regional trade associations, rural cooperatives, and local production netw

orks.
•

Build coalitions am
ong environm

ental, labor, and com
m

unity developm
ent groups to facilitate dem

ocratic
social change to ensure that fam

ilies have access to food, health care, education, and w
elfare services

•
Enhance the problem

 solving capacities of rural com
m

unities through leadership developm
ent

•
Determ

ine strategies to enhance the w
ell-being of fam

ilies and individuals.

W
e can develop new

 and m
ore com

petitive crop production practices and products and
new

 uses for diverse crops and novel plant species.

•
Conceive new

 m
arkets for new

 plant products, and new
 uses for those crops.

•
Develop technologies to im

prove processing efficiency of crop bioproducts.
•

Support the developm
ent of m

arketing infrastructure for crop bioproducts.
•

Im
prove crop biom

ass quantities, qualities and agricultural production efficiencies.

W
e can lessen the risks of local and global clim

atic change on food, fiber, and fuel production.

•
Dim

inish the rate of long-term
 global clim

atic change by increasing the storage of carbon and nitrogen
in soil, plants, and plant products.

•
Create broad-based, com

prehensive m
odels to assess the socioeconom

ic im
pacts, risks, and opportunties

associated w
ith global clim

ate change and extrem
e clim

ate events on agriculture and natural resources.
•

Integrate long-term
 w

eather forecasting, m
arket infrastructures, and cropping and livestock m

anagem
ent

system
s to rapidly optim

ize dom
estic food, fiber, and fuel production in response to global clim

atic changes.
•

M
inim

ize the effects of long-term
 global clim

atic changes on production of crops, livestock, forests, and
other natural resource system

s.

W
e can develop new

 and m
ore com

petitive anim
al production practices and products and

new
 uses for anim

als.

•
Develop innovative technologies for reducing the im

pact of anim
al agriculture on the environm

ent.
•

Enhance the value of food and other anim
al products for both the producer and consum

er by using
conventional and new

ly developed technologies that are socially and ethically acceptable.
•

Develop new
 and enhanced technologies for the im

proved efficiency and w
elfare of anim

als that are
processed for food.

•
Im

prove conventional technologies as w
ell as developing new

 technologies to im
prove the efficiency of

anim
al production.


