
1

18 FEED&GRAIN April/May 2003   www.feedandgrain.com

By Drs. Michael Boehlje, Joan Fulton
and Allan Gray

he U.S. food production
and distribution industry is
in the midst of major struc-

tural change — and the pace of
change seems to be increasing.
Production is changing from an
industry dominated by family-
based, small-scale, relatively inde-
pendent firms to one of larger
firms that are more tightly aligned
across the production and distrib-
ution value chain. Food retailing
is increasingly more customer
responsive, more service focused,
and more global in ownership. In
addition, the input supply and
product processing sectors are
becoming more consolidated,

more concentrated and more inte-
grated. In this article we examine
the themes and dimensions of
these changes, and the impact
they may have on your business.

More global competition
Globalization is more than com-

modity imports and exports — it
involves broad economic integra-
tion involving capital flows, foreign
direct investment, trade in prod-
ucts and services, and immigration
rules. There are four drivers of
globalization: (1) Information tech-
nology — advances in information
technology have improved firms’
ability to evaluate and monitor
consumer demand and created an
expanded geographic market for

firms; (2) Improvements in trans-
portation — firms can now supply
markets in previously unattainable
regions of the world due to
improvements in transportation,
logistics, scheduling and delivery;
(3) Capital mobility -— financial
and speculative capital, previously
available primarily in Western
Europe and North America is more
mobile and available worldwide;
(4) Technology transfer — as firms
operate globally the nature of
worldwide technology transfer and
R&D activity changes to within
firms through foreign direct invest-
ment and subsidiaries. The relative
role of direct international technol-
ogy transfer and international
research institutes is declining. 
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Process control technologies
critical in biological manufacturing
are: monitoring/measuring infor-
mation technology to real time
monitor and trace development
and/or deterioration of attributes;
biological/nutritional technology
to manipulate the attribute devel-
opment and deterioration process
in plant and animal production
and processing; and intervention
technology such as computer con-
trolled irrigation systems to close
the gap between actual perfor-
mance and production potential.

Development of 
differentiated products
The transformation of crop and

livestock production from com-
modity to differentiated product
industries is driven by advances in

technology and the need to mini-
mize total costs of production,
processing, and distribution as
well as by consumer demand for
highly differentiated food prod-
ucts, food safety and trace-back.
Differentiation may occur by sci-
ence or marketing. Differentiation
by science may occur as a result
of acquiring exclusive rights to
genetics or owning exclusive tech-
nology in processing systems.
Marketing differentiation may
include branding, advertising,
packaging, food safety, product
quality, product attributes, and
product bundling.

Product differentiation is
affecting firms at all stages of the
value chain and often results in
the ability to capture a higher
selling price, but also typically

requires higher costs. Farmers
growing specialty grains face high-
er transportation and management
costs in addition to higher seed
costs. Changes in the seed indus-
try include a shortened product
lifecycle and product prolifera-
tion. These changes are resulting
in increased inventory costs, aver-
age inventory levels, cost of carry-
over, stockout costs and safety
stock costs. However, margins are
generally higher for differentiated
products, often more than cover-
ing the extra costs.

Formation of value chains
The delivery of specific-

attribute consumer products
requires a more holistic approach
in agricultural production, pro-
cessing and distribution. The
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The longer-run consequences
are an increase in worldwide pro-
duction capacity in different
regions of the world. This
increased efficiency, productivity
and capacity in other production
areas along with the worldwide
sourcing and selling strategies of
global food companies means that
the United States and Europe
may not be as dominant and will
face increased competition in
world markets in the future.

Biological manufacturing
Farming is being transformed

from growing crops to manufac-
turing biological based specific
attribute raw materials. Biological
manufacturing has characterized
the fruit and vegetable and poul-
try sectors for a number of years.

Industrialized pork production
and distribution is becoming the
norm. In the beef industry, cattle

feeding follows the industrialized
model but the brood cow industry
is much less affected. In the grain

industry, specialty crops are rapid-
ly adopting industrialized produc-
tion systems, with commodity
grains following.

Industrialization of production
means the movement to large-scale
production units that use standard-
ized technology and management
and are linked to the processor by
formal or informal arrangements.
Size and standardization are
important in lowering production
costs and in producing more uni-
form crops and animals that fit
processor specifications and meet
consumers’ needs for specific prod-
uct attributes, as well as food safe-
ty concerns. The movement to
large-scale production units that
use standardized technology and
management is an integral part of
biological manufacturing.
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sures, the goals of the firm and the
extent of firm level resources.
Increased use of monitoring tech-
nology will greatly expand the
amount of information available
regarding what affects plant and
animal growth and well-being.
This understanding will then be
designed into management systems
that more closely match the nutri-
ent supply with the needs of plants
and animals at a micro level.

Increasing risk
Risk is nothing new to agricul-

tural production. However, the
extent and nature of risk is chang-
ing with industrialization, the
development of differentiated
products, and the formation of
value chains. The traditional
sources of risk in agriculture are:
price, weather and disease.

New sources of risk, that
occur as a result of differentiated
products, include: consumers’
and end-users’ attitudes and will-
ingness to pay for certain attrib-
utes may change over time; as
others develop the expertise to
produce the new product it
becomes commoditized, lowering
the premiums that could be
received; and the risk of brand
value declining as a result of
defects or quality lapses.

The movement of firms to be
part of tightly aligned value
chains results in efficiencies but
also additional risks associated
with whether the product attrib-
utes are measurable and demand
for the attribute is predictable. In
addition, relationship risk must
now be managed. As value chains
become more dominant,tradition-
al markets become “thinner” and
often take on the role of “salvage”

markets. The fundamental issues
of access to information, transac-
tion transparency, equitable shar-
ing of risk and rewards by non-
participants as well as partici-
pants in tightly aligned value
chains, and the risk associated
with market access are all impor-
tant market risk and performance

issues that impact the structure
of agriculture.

More diversity
Agriculture of the future will

exhibit more diversity among busi-
nesses with individual businesses
more specialized. The representa-
tive “Iowa corn farm” or “Texas
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emphasis on managing and opti-
mizing value chains from genetics
to the enduser/consumer is
increasing. Efficiencies are
achieved through better flow
scheduling and resource utiliza-
tion; increased ability to manage
and control quality throughout the
chain; reduction of risk associated

with food safety and contamina-
tion; and increased ability to
quickly respond to changes in con-
sumer demand for food attributes.

Coordination along a value
chain can be an important way to
reduce some of the additional
costs resulting from differentiated
products. In particular, increased

costs associated with inventories
and transportation can be mini-
mized when the stages of the
value chain work together.

A value chain structure is a fun-
damentally different approach than
traditionally used. The focus is on
the function performed and not on
the firm or individuals that perform
it. There is an increased interdepen-
dence between the various stages of
the food chain. Competition and
rivalry is no longer between individ-
ual firms but between value chains
competing for their share of con-
sumer’s food expenditures.

Precision (information
intensive) production
The management of production

is expected to trend toward more
micro management of specific
production sites, specific rooms,
and specific areas or animals. This
shift will be driven by the influx
of information about environmen-
tal and biological factors and how
they affect production.

Precision farming in crop pro-
duction includes the use of global
positioning systems (GPS), yield
monitors and variable rate appli-
cation technology to more pre-
cisely apply crop inputs to
enhance growth, lower cost and
reduce environmental degrada-
tion. Examples in animal produc-
tion include medication treatment
by animal rather than by the
entire group or herd; nutritional
feeding to the specific genetics,
sex, age, health and consumer
market; and continuous adjust-
ment of the ambient environment
to maximize returns.

The adoption of precision tech-
nology varies from firm to firm
and depends on competitive pres-
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As ILC Resources, we’re more than a supplier of quality feed
grade calcium carbonate and other specialty minerals. We’re a
provider of nutritional information, a problem solver, and a
resource for ingredient storage and transportation needs. ILC does
business worldwide and serves the livestock, poultry and petfood
industries.

We have a new logo and a retooled name that reflect where we
are and where we’re headed. But you’ll still find the same attentive
service, caring people and quality products you expect from the 
ILC name.

Serving you with feed grade calcium carbonate, specialty 
minerals (dical, KCI, K/Mg/S, bentonite), lawn and garden 
limestone, barnlime, pelletized lime, ag fertilizers, transportation
logistics and warehousing services.

ilc 
resources

500 New York Avenue

Des Moines, IA 50313

515. 243.8106 or 800.247.2133

www.ilcresources.com

email: info@ilcresources.com

You knew us as
Iowa Limestone Company 

for nearly 80 years.

Fresh ideas. Fresh approaches.
Fresh solutions designed around your business.

Repete can configure a modular control system based
on what you need - not what’s canned.

Call us today for a fresh approach to your 
automation challenges.

SOLUTIONS ARE ALWAYS
IN SEASON AT REPETE.

SUSSEX, WI   53089

PH: 262-246-4541 — FAX: 262-246-7166 

WWW.REPETE.COM  — E-MAIL:INFO@REPETE.COM
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beef farm” will be a thing of the
past. One source of diversity arises
from the separation of production
activities by phase (e.g., separate
firms for breeding, gestation and
farrowing in pork production).

A second source of diversity is
development of differentiated
products. As farms move from pro-
ducing commodities to specific
attribute raw materials, diversity
results (e.g, corn farms diversified
according to white corn, high oil
corn, etc.). Other forms of diversity
involve differences in dependency
on farming as a source of income,
differences in size, and differences
in marketing and financial strate-
gies. A final source of diversity is
the firm’s production technology
and degree of capitalization.

Important conclusions from the
Center for Food and Agricultural
Business Commercial Producer
Project provide consistent results.

Today’s producers are confident,
successful professionals who use
information and technology to make
complex and effective business deci-
sions. In dealing with producers it is

important to not only remember that 
“One Size Does Not Fit All,”

but that one size may fit only one
or a few producers. Success in the
future may require increasingly
sophisticated market segmentation.

Emergence of ecological
agriculture

In recent decades there has been
an increased awareness of the
importance of the perspective and
practice of ecological agriculture.
Proponents of ecological agricul-
ture argue that agriculture cannot
function as an isolated system and
must consider the limits of the nat-
ural resources used to produce
agricultural commodities as well as
the limits of the sinks needed to
dispose of the wastes from agricul-
tural and nonagricultural activities.

In addition, the increasing
awareness of ecological systems
questions the sustainability of the
predominant paradigm — that pro-
duction problems are most effec-
tively solved by bringing an exter-
nal counterforce to bear (e.g.,
applying a pesticide to a pest). It is

argued that this approach creates a
treadmill phenomenon where new
rounds of pests are ever present
since nature is evolving. In contrast,
an ecological approach would
determine why the pest is a pest
and discover how improving inter-
nal relationships in the system
could solve the problem. These dif-
ferences in fundamental approach
to production have significant
structural implications since the
external counterforce method
tends to be more capital intensive.

As energy costs increase, waste
disposal problems worsen, resis-
tance to pesticides accelerates, envi-
ronmental pressures intensify, and
market opportunities for identity
preserved, ecologically produced
food grow, ecological farming prac-
tices could increase dramatically.

Parting shot
One thing is for certain, change

in agriculture is inevitable. In
today’s environment the pace of
change can seem overwhelming.
From increasing globalization, to
biological manufacturing, and from
ecological agriculture to develop-
ing vertical relationships the agri-
culture of tomorrow is rapidly
departing from the agriculture of
today. We don’t necessarily have
to like these changes but we
should at least be aware of them so
they don’t pass us by. ■
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Discover 
what makes  
the difference

Inspiration.
Creation.
Realization.
Buhler.

Buhler Inc.
PO Box 9497, Minneapolis MN 55440-9497
1100 Xenium Lane, Plymouth MN 55441-4405
Phone 763-847-9900, Fax 763-847-9911
www.buhlerusa.com

Buhler (Canada) Inc.
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Phone 905-940-6910, Fax 905-940-3298
www.buhlercan.com

The new

Vertical – Hammermill
is Music to Your Ears

● The noise level has been 
reduced by more than half

● Operating costs have been
reduced by 30%

● The grinding chamber is
accessible from two sides,
thus allowing easier screen
and hammer changes

● This new Hammermill also
provides increased safety for
your plant, as the DFZK is
explosion protected through
suppression
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