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What Is the Economic Impact from Foot and Mouth
Disease and What Should We Do About It?

Otto Doering, Professor; Ken Foster, Professor; Chris Hurt, Professor;

and James Pritchett, Associate Professor

W e face a serious chal-

lenge in the prevention

and control of Foot and

Mouth Disease (FMD). FMD could be

devastating to our livestock and

dairy producers in two ways. First,

the disease reduces the productivity

of livestock and dairy as well as

requiring the destruction of infected

and exposed animals to control it.

Second, the public confuses FMD

with mad cow disease which can be

dangerous to humans where FMD is

not. This then reduces consumer

demand for meat and dairy products.

In addition, there are large indirect

impacts that are negative.

Today’s tremendous flow of people

and goods across borders greatly

increases the odds of an outbreak of

FMD in the U.S. Given this, and the

potentially devastating impact, the

best procedure is not only to increase

our border defenses against Foot and

Mouth Disease, but also to plan and

organize in advance to combat it

effectively when it arrives. This is

not a short term concern. We will

need to continue to be vigilant and

prepared in the future.

No one can come up with a spe-

cific dollar cost for a Foot and Mouth

Disease outbreak. One study done

some years ago has a range of $2 bil-

lion to $24 billion depending upon

the extent of the outbreak, the con-

trol strategy used, and the success of

the strategy. However, this wide

range of costs illustrates that there

is great benefit in planning ahead to

minimize the costs. Some of the key

things that determine the economic

consequences are:

� Geography - Where and over what

area will the outbreak occur?

� Timing - How quickly will out-

breaks be detected and dealt

with? This will determine the

extent of the outbreak. For exam-

ple, discovery at the packing plant

probably means it is already

widespread.

� Strategy - What strategy will be

used to respond to the outbreak?

Eradication through quarantine,

limited vaccination, complete vac-

cination, or letting the disease

run its course all have their own

consequences.

There is a wide range of different

possible costs that might result from

an outbreak of FMD. These will

depend upon the geography, the time

element, and the degree of success of

whatever strategy is adopted. Some

of these are:

� Loss of meat export markets. The

proportion of our meat production

that we export is not as great as

that of Denmark or Australia, but

it has grown in recent years and

is important to our producers. We

export 7% of our pork products

and 10% of our beef products. Pro-

hibitions would be placed on the

sale and international shipment

of animals and animal products.

Australia, New Zealand, and Can-

ada might capture some of our

markets, especially the lucrative

Japanese market. This depends

upon how the international rules

governing disease outbreaks are

applied. For example, will quar-

antines be allowed on a regional

basis or enforced nationally? This

is a critical issue in terms of our

ability to export. Meat from ani-

mals with FMD can be sold as

cooked meat, and we might shift
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this to trade in lower value mar-

kets, like Russia.

� Reduced domestic meat (and

dairy) demand. The amount of

any domestic cutback in consump-

tion is a critical unknown. There

is little danger to human health

from FMD. However, the key is

how consumers will react to the

consumption of infected species

and how long any reluctance to

consume such meat and dairy

products persists. Will we face a

general loss of confidence in the

safety and quality of meat and

dairy products? Loss of confidence

in animal products due to Mad

Cow Disease (BSE) has been sub-

stantial in Europe. American con-

sumers confuse Mad Cow with

Foot and Mouth even though BSE

has never been found in the

Americas.

� Reduced domestic meat (and

dairy) output. Initially, healthy

quarantined animals might be

slaughtered. The number of quar-

antined animals that had to be

destroyed would likely be small

compared with market liquidation

occurring from lost exports and

reduced domestic consumption.

This might initially increase

domestic supplies and drive prices

downward. Later there might be a

decline in production if the out-

break were extensive as herds

declined and additional animals

are destroyed. For dairy products

there would be a decline in output

from the start.

� Reduction in demand for animal

feed (like corn and soybean meal).

The decline in animal numbers

would result in fewer animals to

feed, and feed grain prices would

drop. In March, the fact that hogs

from North Carolina were being

tested for FMD drove down the

prices of both corn and soybeans

on the day of the announcement.

However, it is the long-term price

impact that is most critical.

� Eradication costs. These could be

very high. Recently, the Federal

Emergency Management Agency

conducted a tabletop exercise of a

worst case outbreak in Iowa and

found it would have required

50,000 people to contain it. Our

unexposed animal population has

no antibodies. Animals exposed to

the disease are usually destroyed

to prevent the spread of the dis-

ease. Vaccines may produce only

temporary protection so

revaccination would be needed at

intervals. Vaccinated animals

must be slaughtered before inter-

national trade can be resumed

because they are positive carriers

of the disease. Should the disease

become widespread or affect large

herds, the loss would not only be

in this generation of animals but

also in the breeding stock for

future animals. Individual pro-

ducers would have to rebuild

herds, obtaining disease free

animals from somewhere.

Because our industry tends to be

more concentrated than those in

most other countries, this would

represent large individual

recapitalizations.

� Indirect costs. In Britain, the most

important indirect cost, larger

than the direct cost, is the loss of

tourist revenue in the affected

areas. There are a wide variety

of other potential indirect costs.

There are costs to the transporta-

tion industry to maintain the

quarantine and to disinfect goods

and transportation equipment.

There are costs to the food pro-

cessing and marketing industry

from consumer concerns and in

handling and segregating FMD

products. The magnitude of these

will depend on the character and

extent of the FMD outbreak.

� Other factors. Public opinion is

very important. From the eco-

nomic standpoint this affects such

things as demand for meat and

dairy products under FMD condi-

tions. Public willingness to live

with and cooperate with quaran-

tine rules is critical. We will have

to face the public reaction to mas-

sive destruction of domestic ani-

mals. Broad public support and

compliance are essential for the

success of whatever FMD control

strategy is used.

There are many different drivers

of costs for different FMD scenarios.

The complex interaction among the

nature of the outbreak, control strat-

egies, consumer responses, market

reactions, trade reactions, and the

fact that one group’s costs may actu-

ally yield benefits to another group

makes the range of potential costs so

great.

As an example, take the case of a

large concentrated hog operation

that is infected and quarantined.

The herd would be destroyed, and,

even with compensation, the owner

would have to invest in rebuilding

the herd and getting it certified FMD

free. This outbreak might induce

consumer concern about the safety of

the nation’s pork supply and drive

down demand and prices for pork

nationally. This would hurt all pork

producers (maybe extending into

beef as well). It would benefit those

consumers who continued to eat pork

at lower prices. (This particular indi-

rect impact would be a positive eco-

nomic impact of this event.)
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69th Annual Indiana Farm Management Tour
Wells, Huntington, and Whitley Counties

Thursday, Friday, July 5-6, 2001

Five outstanding farm families

are hosting the 2001 tour. They

include:

� Chris/Kristyn Geiger, near

Markle, Thursday, 1 pm

� Dennis Farm, NE of Huntington,

Thursday, 3 pm

� Steve/Beth Sickafoose, south of

South Whitley, Friday, 8 am

� Ray Cormany & Sons, NW of

Columbia City, Friday, 10 am

� Dave and Ron Johnson, SW of

Churubusco, Friday, 1:30 pm

In addition, at 7:30 pm Thurs-

day, Commodity Price Outlook

and Farm Policy Alternatives will

be presented at Hiers Park (The

Fairgrounds) in SE Huntington.

Purdue Ag Economists Chris Hurt

and Wally Tyner will lead the

discussion.

Also, Friday lunch at Northeast

Purdue Ag Center will be provided

by local businesses to the first 350

persons who pick up free tickets at

the extension offices in these coun-

ties or at earlier stops on the tour.

For more information, call Howard

Doster at (765)494-4250 or visit

the website at www.agecon.purdue.

edu/extensio/farm_mgmt_tour/

index/htm.

For trade in pork products, if

international rules allowed just the

infected region to be quarantined,

producers in other regions could con-

tinue to export, but producers in the

quarantined region would be shut

out of trade. Within the region, if the

outbreak were well isolated, other

producers would not necessarily

have their herds destroyed, but this

would depend upon the quarantine

boundaries. Producers within the

infected quarantine area would suf-

fer equally with the first infected

producer. Their labor force would be

unemployed. Packing plants depend

on constant flows of animals, and

significant loss of live animal supply

would be costly. Packing plants tak-

ing animals from the region would

also assume a testing burden and

there would be extra transportation

costs.

What will be most important is

the choice of the

best strategy to

deal with the out-

break. The critical

link in the chain

of any strategy is

the initial rapid

identification of the disease. There

are other diseases that look similar,

so producers must be willing to

notify a veterinarian at once and not

wait when faced with a suspicious

case. Today, the disease can only be

confirmed at Plum Island, New York

and Animal Disease Centers at

Ames, Iowa. We should allow other

qualified animal disease diagnostic

labs to perform the test as well. It

will reduce the time lag before posi-

tive identification, and producers

may be more willing to come forward

if dealing with local people they

know and trust. Second, we must be

able to quickly mobilize the

resources capable of doing the job

expertly. Finally, we need to make it

clear, and official, to producers that

adequate compensation will be paid

that recognizes the full value of their

animals, be they breeding stock,

dairy cows, or meat producing ani-

mals. Only if producers have confi-

dence in the effectiveness and equity

of an eradication effort will they

participate wholeheartedly.

34th Annual Purdue Top
Farmer Crop Workshop

July 22-25, 2001

L ast year a record atten-

dance participated! Work-

shop coordinator, Howard

Doster, says this year’s program is

better. Call him at (765)494-4250 to

receive an invitation or use e-mail

at www.agecon.purdue.edu/extensio

/Top_Farmer/index.htm to find the

program brochure and registration

form.

Speakers include seventeen

farmers; twelve industry represen-

tatives, including several company

presidents; and twenty-two profes-

sors from three universities.

Topics are focused toward help-

ing participants improve your man-

agement performances.

Ken Ferrie, Farm Journal crop

specialist and Francis Childs, Iowa

farmer and 2000 National Cham-

pion Corn Grower, head up the crop

technology speakers.

Gary Maas, President of

AGRIcareers, will administer a

management behavior style test.

Marketing advisors, Dennis

Alkire and Bob Utterback plus

Purdue’s Chris Hurt will share the

marketing advice section.

Several farmers will share how

they are farming together, includ-

ing two who are just starting, and

one who is about to sell out to his

employee.

Several speakers will address

how farmers might add value to

their specialty crop production.

Finally, farm policy issues will

be the feature attrac-

tion. In addition to

analyses by Purdue

staff, invited speak-

ers include three

farmers: Jim

Moseley, former

Assistant Secretary of

Agriculture; and Read Smith, Presi-

dent of the National Association of

Conservation Districts; and Craig

Blindert, author of the Flex/Fallow

policy proposal.
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Local Cooperative Restructuring
Jennifer Vandeburg, Research Associate; Joan Fulton, Associate

Professor; Susan Hine, Assistant Professor, Department of

Agricultural and Resource Economics, Colorado State

University; and Kevin McNamara, Professor

C onsolidation in all areas of

agribusiness is creating

an increasingly challeng-

ing business environment for local

cooperatives. “Fewer” and “bigger”

are key words in describing why a

cooperative’s customers, suppliers,

and competitors all possess greater

market power than in past years.

This article is the second in a series

reporting results of recent and ongo-

ing research at Purdue University’s

Department of Agricultural Econom-

ics examining how local cooperatives

are responding to these challenges.

In particular, local cooperatives are

engaging in a variety of business

arrangements— mergers, acquisi-

tions, joint ventures, and strategic

alliances— in order to remain

competitive.

Data for this study were collected

through in-person interviews with

managers of 35 locally owned Indi-

ana farm supply and grain market-

ing cooperatives in May and June of

last year. These managers were

asked about the restructuring activi-

ties in which their cooperatives had

engaged during recent years, the fac-

tors that motivated the restructur-

ing, and what contributed to the

success of these arrangements.

In the following sections we

report on the extent and types of

restructuring by local cooperatives

in Indiana. Then, we describe the

driving forces behind these arrange-

ments as well as the factors that

contribute to success.

Use of New Business
Strategies/Business Structures
The most common business arrange-

ments identified by study partici-

pants are joint ventures and

strategic alliances, as shown in

Table 1. A joint venture is formed

when two firms choose to contribute

assets or other resources to a jointly

owned project, often involving the

establishment of a new business

entity, such as a limited liability cor-

poration (LLC). A strategic alliance

is a much less formal agreement

between two firms, such as a pre-

ferred supplier agreement. Eighty

percent of the managers mentioned

involvement in one of these

relationships.

Acquisition of other cooperative

and non-cooperative busi-

nesses, generally

smaller, compet-

ing firms, is a

strategy often

used by local cooperatives to increase

market share. Two-thirds of the

cooperatives have acquired at least

one other firm in the last five years.

Starting in the early 1900s, local

cooperatives were established across

the state, many between 1925 and

1930, as part of the Indiana Farm

Bureau Cooperative system. At one

point, there was a local cooperative

in every county in Indiana (Boring).

As the agribusiness sector restruc-

tured through time, waves of merg-

ers— the joining of two or more

firms into a single business

entity—between and among local

cooperatives swept the state. The

last five years have been no excep-

tion. In the spring of 2000 there were

38 local farm supply and grain mar-

keting cooperatives in Indiana, 35 of

which participated in the survey.

Fourteen of the 35 cooperatives sur-

veyed were either currently involved

in a merger or had been involved in

a merger in the last five years. In

one case, both partners in an ongo-

ing merger negotiation were

interviewed.

Mergers are often used as a tool

for cooperative growth. Some manag-

ers indicate they perceived that coop-

eratives needed to increase in size

to remain competitive. A minimum

size is required for firm efficiency,

because many cooperative operations

benefit from economies of scale.

Managers also suggested that

greater firm size allows the coopera-

tives to offer their members a

broader range of products and ser-

vices, and in this way remain

competitive.

Joint Ventures and Strategic
Alliances
Managers described a variety of

business activities as the focus for a

joint venture, in response to an

open-ended question. As a result of

their responses, categories for types

of joint ventures and strategic alli-

ances became evident. The total

number of all joint ventures and

strategic alliances for each type is

shown in Figure 1. If a manager

described two projects that fall into

the same category, then both are

included in the totals in Figure 1.

Just over half of the cooperatives

reported sharing an employee (or

team of employees) who served as a

risk coordinator. The risk coordina-

tor monitors and ensures environ-

mental and workplace regulation

compliance. For most Indiana

Table 1. Number of Cooperatives Involved in New Business Structures over

the Last Five Years

Joint Ventures/

Strategic Alliances Acquisitions Mergers

Number Involved 28 23 14

Percent Involved 80% 66% 40%
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cooperatives, risk coordination is not

a fulltime job and has economies of

scale, so a shared business arrange-

ment has proven effective.

Seventeen managers throughout

the state also reported sharing a feed

specialist. Sharing a feed specialist

allows cooperatives to hire an indi-

vidual with greater expertise, in this

case, in livestock nutrition, than it

would be able to afford on its own.

Other joint ventures included ten

cooperatives sharing in convenience

store investments and management

projects, nine cooperatives sharing

agronomy specialists, and seven

cooperatives pooling assets for a

more efficient feed manufacturing

and distribution business. Eight

cooperatives partnered with

non-cooperative firms for manage-

ment of cooperative-owned grain

facilities. The grain firm partner

brings merchandising and facility

management expertise to the project.

Cooperatives have also shared the

investment and staffing for agron-

omy plants with neighboring

cooperatives, have formed an envi-

ronmental insurance group and are

forming liquid propane marketing

and distribution ventures with local

rural electrification cooperatives.

There were also a variety of other

ventures and alliances, such as pre-

ferred supplier or distributor agree-

ments, shared administrative

employees, and non-traditional busi-

ness projects, such as lawn and turf

businesses.

Managers were asked to rate the

level of success for each venture on a

five-point scale, with 1 being least

successful and 5 most successful.

These ratings were then averaged for

each type of venture or alliance

activity. The environmental insur-

ance group has an average success

rating of 5.0, indicating that all the

managers reporting involvement in

the group gave this alliance the high-

est possible success rating (Figure 2).

The projects with the next highest

success ratings, the shared risk coor-

dinator, rated 4.4, the shared agron-

omy specialist, at 4.1, and the shared

feed specialist, at 3.8, were those

that involved shared personnel. In

the case of the grain management

ventures, rated 3.7, the goal of the

agreement was to bring in greater

expertise to more fully utilize exist-

ing capital investment. Projects that

required new capital investment by

the cooperative—C-stores, feed busi-

nesses, and agronomy plants—were

rated as less successful, at 3.0, 3.0,

and 2.8, respectively.

Acquisitions
Local cooperatives often used acqui-

sitions to increase market share

through the purchase of a local com-

petitor. In response to an open-ended

question, managers described the

types of acquisitions. As a result, cat-

egories for types of acquisition

became evident. The total number of

all acquisition events for each type

of acquisition is shown in Figure 3.

The most common acquisition

reported was the purchase of a petro-

leum fuel distribution business. A

large number of Terra dealerships

became available for acquisition in

1998, 1999, and 2000, when Terra,

Inc. first sold off plants as it experi-

enced financial difficulties, and then

Cenex/Land O’Lakes made plants

available after buying out Terra.

Therefore, it was not surprising that

cooperatives in Indiana bought 17

Terra plants in the last five years.

Fifteen independent agronomy

plants were also acquired, usually

being the purchase of a facility from

a locally owned competitor who had

decided to exit the business. Three

liquid propane distribution firms

were also purchased.

1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00

Liquid Propane

Environmental Insurance Group

Agronomy Plant

Grain Management

Feed Business

Agronomy Specialist

Convenience Store

Feed Specialist

Risk Coordinator

Average Success Ratings

Figure 2. Joint Venture/Strategic Alliance Average Success Ratings

0 2 4 6 8 10 12 14 16 18 20

Other

Liquid Propane

Environmental Insurance Group

Agronomy Plant

Grain Management

Feed Business

Agronomy Specialist

Convenience Store

Feed Specialist

Risk Coordinator

Number Reported

Figure 1. Types of Joint Ventures and Strategic Alliances Reported



6 MAY 2001

Cooperative managers rated the

success of each acquisition, and the

average rating for each type is

reported in Figure 4. Acquisitions

tended to receive lower average rat-

ings than joint ventures and strate-

gic alliances, with a range of 3.3 to

3.9, possibly due to the difference in

objectives between the two types of

arrangements. While joint ventures

tended to be designed to expand a

cooperative’s influence in a new mar-

ket or business, acquisitions gener-

ally expanded market share in

existing products and services.

Opportunities for acquisition often

occurred when a local business

owner decided to retire or close the

business, leaving the cooperative

with a choice—buy the business or

take the chance that someone else

would buy it and continue to compete

with the cooperative. Petroleum dis-

tribution business acquisitions

received an average success rating of

3.9, on a five-point scale. Independ-

ent agronomy plant acquisitions

were given an average success rating

of 3.6, while liquid propane distribu-

tion businesses rated 3.3.

Many of the Terra plant acquisi-

tions had occurred too recently for a

success rating to be given, but the

average rating for the four Terra

plants purchased earlier was 3.3.

This lower rating may be due, in

part, to the financial difficulties that

prompted Terra to sell their facilities

in the first place. These plants may

have already been experiencing chal-

lenges in the marketplace that

affected their smooth transition to

being a successful investment for the

cooperative.

Mergers
While over half of the managers

interviewed indicated that the

merger had been completed too

recently for a fair assessment of suc-

cess to be made, managers generally

held positive opinions about how the

merger was progressing.

Motivation for Cooperative
Restructuring
To identify motivating factors for

restructuring, managers were asked

to rate the importance of several fac-

tors, or driving forces, behind joint

1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00

Need Cash

Government Regulations

Declining Sales

Increased Costs

Increased Competition

Industrialization of Agriculture

Declining Profits

Decreasing Number of Farms

Average Importance Rating

Figure 5. Importance of Driving Forces for Joint Ventures and Strategic Alliances

(average ratings)

1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00

Liquid Propane

Business

Independent Agronomy

Plant

Terra Plant

Petroleum Business

Average Success Rating

Figure 4. Acquisition Success Ratings

0 5 10 15 20 25

Other

Liquid Propane

Distributor

Agronomy plant

Terra Plant

Petroleum Distributor

Number Reported

Figure 3. Types of Acquisitions Reported
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ventures and strategic alliances, on a

scale of 1 (least important) to 5 (most

important). The average (or mean)

importance ratings for each of the

driving forces for joint ventures and

strategic alliances are reported in

Figure 5. The driving forces specifi-

cally associated with consolidation in

agribusiness—decreasing number of

farms, declining profits, the industri-

alization of agriculture, and

increased competition—received

average importance ratings above

3.5. Increased cost and declining

sales, factors that also tend to result

from consolidation, scored above 3.0.

The impact of government regulation

and the need for cash were not

viewed as nearly as important.

Managers also were asked to rate

the importance of factors motivating

mergers and acquisitions (Figure 6).

While issues closely associated with

agribusiness consolidation were

again rated the highest, the relative

importance of some factors differed.

Most notably, increased costs, previ-

ously with the fifth highest rating for

motivating joint ventures and strate-

gic alliances, now had the highest

average importance rating at 3.9.

Mergers address these driving

forces through increased firm effi-

ciency, because overhead was dis-

tributed over more sales. A larger,

merged cooperative can justify

investment in equipment and per-

sonnel needed to meet the greater

technical needs of modern agricul-

tural customers/members. The most

common types of acquisitions

addressed the issue of increased

costs, since the businesses purchased

were those that offer economies of

scale, as with the petroleum distribu-

tion businesses.

Factors Contributing to Successful
Restructuring
To identify key success factors for

restructuring arrangements,

managers were asked to rate the

importance of factors that might con-

tribute to the success or failure of a

joint venture or strategic alliance

(Figure 7). All of the success factors

received importance ratings of 3.0 or

higher, again on a five point scale

with 1 being least important and 5

most important. Intangible factors

related to interpersonal dynamics

received the highest ratings—trust

had a score of 4.5, commitment to

the project, 4.4, and communication,

4.4. Teamwork-oriented factors, hav-

ing common goals for the project,

managers that worked well together,

and being clear about each firm’s

benefits from the project, were rated

4.1, 4.1, and 4.0, respectively. Tangi-

ble factors, like the financial stabil-

ity of the firms, with a rating of 3.9,

having a written contract, at 3.8, and

a penalty for reneging on an agree-

ment, at 3.0, were rated lower in

importance. These importance rat-

ings suggest that interpersonal com-

munication skills are vital to the

success of a restructuring

arrangement.

The success of mergers and acqui-

sitions may be even more critical to

the performance of the cooperative,

because these restructuring arrange-

ments are more permanent than

joint ventures and strategic alli-

ances. All of the success factors for

mergers and acquisition were rated

as important, with the average rat-

ings ranging from 3.6 to 4.4. Man-

agers again placed interpersonal

dynamics factors—communication,

rated 4.4, trust, at 4.2, and manag-

ers that work well together, at

4.1—as important for contributing to

success (Figure 8). More tangible

1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00

Penalty for Reneging on Agreement

Respecting Business Territory of Others

Each partner brings a significant component

Contract

Keeping Egos in Check
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Communication
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Trust

Average Importance Rating

Figure 7. Importance of Success Factors for Joint Ventures and Strategic Alliances

(average ratings)

1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00

Need Cash

Government Regulations

Declining Sales

Increased Competition

Industrialization of Agriculture

Declining Profits

Decreasing Number of Farms
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Figure 6. Relative Importance of Driving Forces for Mergers and Acquisitions (average

ratings)
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factors, like decreased costs, rated

3.8, more efficient use of employees,

at 4.0, and increased sales, at 3.7,

also received strong, but lower, aver-

age ratings. Smooth transition, as

the cooperatives meld into a new

firm, or the acquisition becomes part

of the cooperative, needs an environ-

ment that fosters trust and clear

communication.

Conclusion
Cooperatives struggle to remain

competitive as consolidation in agri-

business continues. Many coopera-

tives are engaging in joint ventures,

strategic alliances, mergers, and

acquisitions as strategic actions.

Joint ventures allow cooperatives to

acquire resources and offer services

that would otherwise be financially

prohibitive. Cooperatives are using

acquisitions to increase market

share within their market territories

by reducing the number of local com-

petitors and achieving economies of

scale. Mergers are allowing coopera-

tives to quickly grow to a size that

improves firm efficiency and makes a

more competitive product and service

offering feasible.

All new business arrangements

involving restructuring should be

evaluated in a business context and

be pursued only if deemed economi-

cally profitable, financially feasible,

and a good strategic business deci-

sion. The results presented here indi-

cate that the interpersonal dynamics

of trust, communication, commit-

ment, and having managers that

work well together are also critical to

the success of restructuring. This

suggests that training for coopera-

tive managers, employees, and board

members needs to include communi-

cation skills, and trust building and

team building exercises.

Reference:
Boring, Gary, President and CEO,

Countrymark Co-op, Inc. Personal Commu-

nication. April 16, 2001.
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Figure 8. Relative Importance of Success Factors for Mergers and Acquisitions

(average ratings)

New Faculty

A
ssistant profes-

sor Christine

Wilson is the

newest faculty member to

join the Center for Food

and Agricultural Business

and the Department of

Agricultural Economics at

Purdue University. Wilson

will serve as an instructor

in programs sponsored by

the Center, in addition to

undergraduate courses in

marketing management,

accounting and agricul-

tural finance.

“Christine’s background and

research interests will add even more

depth to our programming,” says Jay

Akridge, director of the Center for

Food and Agricultural Business and

professor of agricultural economics.

“She has already demonstrated her

effectiveness in the

executive classroom

during a session she

co-instructed at our

ASTA (American

Seed Trade Associa-

tion) Management

Academy – the

response was very

positive. We are

extremely pleased to

have her join our

faculty.”

Wilson’s research

primarily focuses on

four areas: agribusi-

ness management, finance, market-

ing, and demand and price analysis.

She has specific interest in the analy-

sis of investments, strategies, pricing

and efficiencies.

Wilson also has experience as a

grain and oilseed market analyst for

Koch Industries in Wichita, Kan. She

provided research analyses and trade

recommendations to internal grain

and oilseed businesses. Wilson was

also responsible for providing educa-

tional assistance concerning econo-

metric and statistical methodologies.

Kansas State University has

awarded Wilson all of her degrees,

including a bachelor of science in agri-

business, a master’s in agricultural

economics, and a Ph.D. in agricultural

economics with specializations in agri-

business management, agricultural

finance and marketing.

Wilson, a native of rural south-

western Kansas, has earned several

awards and honors for her work. She

is a member of several professional

organizations, including the American

Agricultural Economics Association

and the International Food and Agri-

business Management Association.

Christine Wilson
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Precision Agriculture Profitability: Implications
for Land Values and Leasing

J. Lowenberg-DeBoer, Director, Site-Specific

Management Center

P recision agriculture has

proven its value for only a

few uses. Yield monitors

are used on roughly 20% of Corn Belt

grain acres. Lightbars are used for

guidance on sprayers and spreaders

by about 30% of custom applicators

in the Midwest and also by many

producers. Variable rate application

of lime has become common in the

eastern Corn Belt. But many other

aspects of the precision farming

vision have not yet been realized or

become common practice.

Precision farming technology has

improved dramatically in the last 10

years, becoming easier to use, more

reliable, and less expensive. But

many questions remain about the

profitability of the technology. This

article summarizes the economic

studies of precision agricultural tech-

nology, identifies key innovations

needed to improve profitability, and

outlines the implications for

landowners.

Sometimes “precision agriculture”

and “site-specific management” are

used interchangeably, but there is an

important distinction. Site-specific

management is an idea as old as

agriculture. Essentially it means

doing the right thing, at the right

time, in the right place. In the 20
th

century, agriculture became less

site-specific. The economic pressure

was to treat large areas with uni-

form crop recipes.

Precision farming is essentially

information technology applied to

agriculture. It uses global position-

ing systems (GPS), geographic infor-

mation systems (GIS), sensors, and

other electronics to help make

site-specific crop management possi-

ble on a commercial scale.

Summary of Economic Studies
In their review of economic studies of

precision agriculture, Lambert and

Lowenberg-DeBoer (2000) found 108

articles that reported economic

analyses. Of those 108 articles, 63%

reported profits. Unfortunately,

there was no standardization in the

methods used, and some analyses

omitted major costs or overestimated

benefits. The costs of data gathering

and data analysis were sometimes

left out. Very few studies included

the cost of developing the skill to use

precision farming tools.

In an effort to overcome the lack

of standardized methods, Swinton

and Lowenberg-DeBoer (1998)

reworked the budgets on nine stud-

ies of variable rate fertilizer

(Table 1). Variable rate fertilizer is

only one of many potential uses of

precision agriculture technology, but

it has been the subject of numerous

economic studies because it was the

first precision farming technology

introduced commercially. The far

right column of Table 1 gives the

percentage of “site-years” that the

technology was profitable. For exam-

ple, if a study had results from six

farms over three years, that would

make a total of 18 site-years. If the

technology was profitable on nine of

those farms over the three-year

period, the percentage of “site-years

profitable” would be 50%.

The main conclusions drawn from

Table 1 are that: 1) variable rate fer-

tilizer seems profitable for higher

value crops, like sugar beets; 2) vari-

able rate fertilizer is unprofitable for

extensive dryland crops like wheat;

and 3) for corn and soybeans profit-

ability depends on where the trial

was conducted and how the technol-

ogy was implemented (e.g., grid vs.

soil type, interpolated maps vs. man-

agement zones).

Key problems with the studies

reported in Table 1 include the focus

on “stand alone” technologies that

manage only one or two inputs and

the use of whole field fertilizer rec-

ommendations to create site-specific

fertilizer application plans. It is

argued that an integrated precision

farming system which manages

many inputs will be more profitable

Table 1. Profitability of Variable Rate Fertilizer in Nine U.S. studies

Crop Inputs Grid Acres Site-years Profitable

Higher Value Crops:

Sugar Beets N 2.75 100%

Extension Dryland Crops:

Wheat, Barley N, P, K Soil Type 20%

Wheat N 3.0 0

Wheat, Barley N, P Soil Type 0

Corn and Soybeans:

Corn P,K 3.0 42%

Corn P,K Soil Type 50%

Corn, Soybeans P,K 2.5 83%

Irrigated Corn N 0.75 50%

Corn P,K 2.5 0%

Corn, interpolated P,K 2.1 100%

Corn, grid average P,K 2.1 0

Source: Swinton and Lowenberg-DeBoer, JPA, 1998.



10 MAY 2001

because costs can be spread and

because the system can take advan-

tage of synergy among inputs. For

example, having both the corn plant

population and nitrogen rate opti-

mized together will have a bigger

impact than the sum of each opti-

mized separately.

Whole field fertilizer recommen-

dations, such as the Tri-State Rec-

ommendations used in Indiana, Ohio

and Michigan, were designed as com-

promises that were acceptable over a

broad range of conditions. They were

never intended to optimize produc-

tion on small areas within fields.

The trials on the Greg Sauder

farm near Trimont, IL, (1995-97)

overcame some of these problems.

The trials were more integrated

than previous efforts. Nitrogen,

phosphate, potassium, and corn

plant population were managed

site-specifically. In addition, Sauder

had done on-farm trials to determine

optimal nitrogen rates and plant

populations for the soils under his

management. The Sauder trials

showed a 15 bu./acre increase in

corn yields with site-specific manage-

ment and about $18/acre increase in

net returns. This trial shows that

precision ag technology can be profit-

able for corn and soybeans, but it

does not demonstrate how common

profitability will be.

Studies have demonstrated prof-

its for some other precision technolo-

gies. A Purdue study showed a

benefit of about $3/acre/year when

lime is spatially managed in Indiana.

For a producer who already owns a

GPS with satellite differential cor-

rection, just reducing skips and over-

laps in chemical and fertilizer

application can be worth an average

of $0.50/acre/year.

Widespread adoption of yield

monitors suggests that producers

find them valuable. Unfortunately,

there is very little data to document

that value, because yield monitor

information is used mainly at the

whole farm level. For instance, if a

producer uses a yield monitor to do

hybrid strip trials and identifies the

best genetics for that operation,

those hybrids will be planted every-

where on the farm, not just in the

field where the strip trial occurred.

To measure the benefits of yield

monitoring, economists would need

whole farm records, and those are

much more difficult to obtain than

the on-farm trial results often used

for evaluation of variable rate

fertilizer.

Examples are often used to justify

yield monitor use. For example, if a

producer has 2000 acres of corn and

soybeans, purchases a yield monitor

and GPS for about $7000, and uses

that yield monitor information to

choose hybrids and varieties, then a

one bushel per acre increase will pay

for the yield monitor and equipment

in the first year.

Innovations Needed
In 2001, precision agriculture is in

about the same position

that mechanization was

in the early 1920s. At

that time tractors

had proven their

value for a few

uses. Tractors

were profitable for primary tillage

on relatively large farms and belt

driven stationary equipment, but

the technology was not well devel-

oped for row crop cultivation or

any machine that required power

on-the-go. The complete phase-out

of the horse for farm power required

the development of tricycle-type

tractors for row crop cultivation,

power-take-off, rubber tires for farm

equipment, and other innovations.

Predicting the future of technol-

ogy with absolute accuracy is impos-

sible, but the economic studies

suggest that several innovations are

needed before precision agricultural

technology becomes standard

practice:

� Integrated precision agricultural

systems with standardized parts

and information formats,

� Soil sensors to reduce the cost of

soil testing,

� Low-cost high-resolution remote

sensing to reduce pest scouting

costs,

� Easy-to-use software for data

analysis, and

� Ways for producers to pool data to

make the most of their

information.

Implications for Land Value and
Leasing
In the past, a substantial part of the

benefits of any new crop technology

in agriculture was capitalized into

land values. That may happen again

with precision farming. Using the

standard capitalization model, dis-

counting land over an infinite life

(Value of land = Annual income/dis-

count rate), using a 10% discount

rate, and assuming that all the extra

income was attributed to land, the

added value due to the $18/acre ben-

efit found in the Sauder trials would

be $180 per acre. Even though it is

unlikely that all the benefits would

be capitalized into land, it is likely

that profitable precision ag technol-

ogy will add upward pressure to land

prices.

The typical land capitalization

model assumes that the scarcest

resource in the farm sector is land,

and hence all income that does not

go to pay for specific inputs (e.g.,

seed, fertilizer, labor) can be attrib-

uted to land. In the precision farm-

ing case that assumption may not

hold, at least not in the initial stages

of adoption of the technology. The

scarcest resource for the precision

farmer may be human capital, that

is, the knowledge and skill required

make the system work, especially

the ability to analyze data and

develop strategies that increase prof-

its. If skill is the scarcest resource,

more of the precision farming bene-

fits will go to attract people with the

necessary skills. This may mean

higher salaries for the agronomist

working for the local fertilizer dealer

or higher incomes for those farmers

who acquire the skills.

Precision agriculture technology

will also increase the demand for

rental land. Precision technology is

essentially a way to automate man-

agement. It takes some of the func-

tions that formerly occurred in the

brain of the farmer and turns them

over to a computer. This will allow

one person to manage more land,

more effectively. To acquire that

land, many managers will bid more
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aggressively on rentals, just as they

did when mechanization, chemical

weed control, no-till, and other auto-

mation technologies were introduced.

The technology may also alter

rental agreements. In recent years

many farmland rentals have shifted

from share agreements to cash

rental, which is easier for tenants

with multiple landlords to manage

and requires less agricultural knowl-

edge on the part of the landlord. Pre-

cision technology may slow that

trend by making share rentals more

profitable and easier to manage for

landlords and professional land man-

agers. In the recent past, most of the

yield-increasing technology in agri-

culture has required higher expendi-

tures (e.g., hybrid seed, fertilizer,

pesticides). In most traditional share

rental arrangements, this meant

that the landlord shared in these

costs. Most of the expenditures for

precision agriculture technology

(e.g., sensors and other equipment,

software, training) would be paid by

the tenant in the traditional share

arrangement. Many studies of vari-

able rate inputs show that overall

input use changes very little, though

the distribution of those inputs in

the field may be changed substan-

tially. Thus, under many current

share agreements, precision farming

means higher revenue for the land-

lord, with little additional expense.

One perennial problem in farm-

land rental is finding a trustworthy

tenant. Sensor technologies may

make it easier for a share landlord to

monitor production practices and

yields. For example, “as-applied

maps” can show sloppy fertilizer or

herbicide application practices. Yield

maps provide a means to verify

yields. Remote sensing can provide

landlords with yield maps and other

information completely independent

of the tenant.

Summary
A few uses for precision agriculture

technology have proven to be profit-

able, and more are likely to be devel-

oped. As precision agriculture

becomes common practice, some of

those benefits will probably be bid

into higher farmland prices. But ini-

tially the scarcest resource in this

system is likely to be human capital,

and a substantial part of the benefit

will go to those who have the skills.

To the extent that adoption of

precision agriculture is slow, there

may be a larger window for earlier

adopters to benefit.

Precision agriculture is also likely

to increase demand for rental land

and make share rental relatively

more profitable for the landlord. Pre-

cision technology essentially auto-

mates management and allows one

person to manage more land, more

effectively. Under traditional share

rental agreements, most of the cost

of precision farming is paid by the

tenant, so landlords may receive

yield increases with relatively little

extra expense. Sensors and satellite

imagery also can make it easier to

supervise share rentals.

References:
Lambert, Dayton, and J. Lowenberg-DeBoer,

“Precision Farming Profitability Review,”

Site-Specific Management Center, Purdue

University, Sept., 2000,

http://mollisol.agry.purdue.edu/SSMC/.

Lowenberg-DeBoer, J., and K. Erickson, eds,

Precision Farming Profitability, SSM 3,

Agricultural Research Programs, Purdue

University, West Lafayette, IN, 2000.

Swinton, S.M. and J. Lowenberg-DeBoer, “Eval-

uating the Profitability of Site Specific

Farming,” Journal of Production Agricul-

ture 11 (1998), p. 439-446.

Sources of specific data are available from

the author.

More information is available at SSMC

Web site: <http://mollisol.agry.purdue.

edu/SSMC/>.

Weed Control Boards

S
everal Indiana statutes pro-

vide for weed control. The

township trustee may take

action to control weeds, bill the owner,

and, if the bill is not paid, arrange for

the amount due to be collected.

Weed control boards (WCBs) are

permitted to deal with several of the

farmers’ problem weeds. Weeds under

the WCB law include: Canada thistle,

Johnson grass, bur cucumber, and,

recently added, shatter cane. A 1998

survey found very few active WCBs.

The WCB law permits the county

commissioners to provide for a WCB by

ordinance, on their own initiative, or

after receiving a petition for a WCB

signed by at least five percent of the

registered voters of the county.

A WCB must consist of (1) one

township trustee, (2) one SWCD super-

visor, (3) a representative of the agri-

cultural community of the county, (4) a

representative from the county high-

way department, and (5) a Purdue Uni-

versity Cooperative Extension Service

Extension Educator serves in a

non-voting advisory capacity.

When a WCB does exist, it has

broad powers of enforce-

ment for the control of

specified noxious weeds.

A WCB has the authority

to: employ staff to assist

with WCB enforcement

activities, enter upon land

after a 48-hour notice to inspect, hire

custom operators to control weeds, if

necessary, and to bill the appropriate

party for the costs.

In a county with a WCB, a township

trustee may defer to the WCB to take

action where the trustee has identified

real estate containing detrimental

plants. However, the WCB is not

obliged to perform a task that is

already a duty of a township trustee,

and may refer a weed control problem

back to a township trustee.

****

For more on weed laws, contact

Gerald A. Harrison, Extension Econo-

mist, ph: 765-494-4216; toll free:

1-888-398-4636; E-mail:

<harrison@agecon.purdue.edu>.

“A few uses for precision

agriculture technology

have proven to be profit-

able, and more are

likely to be developed.”
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Possible Departmental Name Change (Please Respond)

T he Department of Agricultural

Economics is considering

changing its name. Clearly the

breadth of activities encompassed by the

department is much broader than its cur-

rent name. The same is true for many

other departments of agricultural eco-

nomics around the country, and many of

them have changed their names to some-

thing they feel better reflects what they

actually do. We are now in the process of

considering alternatives, and would like

to hear from you.

Why consider a name change? Many

feel that the name agricultural economics

is too confining. Our undergraduates

asked us to change our name to some-

thing that is broader and reflects the

kinds of jobs they actually get upon grad-

uation. They feel that our current name

inhibits recruitment of students and is

not attractive to potential employers.

Graduate students have reflected similar

views.

What names have been considered?

Literally scores of names have been

tossed around in search of the ideal

name. While most faculty and students

feel a name change is needed, that’s

pretty much where the agreement ends,

at least so far. So we decided to get input

from the people we serve in the farm and

business communities.

The name changes on our current set

of finalists are as follows:

� Food and Resource Economics

� Food and Resource Business and

Economics

� Food, Agribusiness, and Resource

Economics

Generally one can use the words man-

agement and business interchangeably so

there are several variants on the names

in this list that make this switch. For

example, instead of Food and Resource

Business and Economics, it could be Food

and Resource Economics and Manage-

ment. One reason there is interest in

getting business, management, or agri-

business in the name is that we are

considered the number one department in

the country in agribusiness, yet none of

the terms associated with agribusiness

appear in our current name. Why is the

word agriculture not in any of the pro-

posed names? Most people prefer the

broader term food. In addition, much of

the work we do is at the interface of agri-

culture and natural resources, so many

want the term resources in the name.

Also, whatever the department name, we

will still be the Department of _________

of the School of Agriculture. So agricul-

ture is still there – just in the school

name instead of the department name.

So let us know what you think. You

can indicate your preference among these

choices on this tear out page or suggest

something else if none of these appeal to

you. Just tear out this page, express you

view, and mail it to us. Alternatively, if

you prefer, you can send your views by

email to namechange@agecon.purdue.

edu. Either way, we look forward to

hearing from you.

Wally Tyner

Professor and Department Head

Cut Here

Choices for new department name (please indicate your favorite, or rank the options):

___ Food and Resource Economics

___ Food and Resource Business and Economics

___ Food, Agribusiness, and Resource Economics

___ Agricultural Economics (no change)

___ Other __________________________________________________

Comments:

Return this questionnaire in an envelope to: Wallace E. Tyner; Purdue University; Department

of Agricultural Economics; 1145 Krannert Building, Room 653; West Lafayette, IN 47907-1145.
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