1nnesota

conomist

gricultural

No. 693 Fall 1998

Poultry’s Place in Minnesota’s Economy

George W. Morse

While people talk about attracting
more firms like 3M or Northwest
Airlines to Minnesota, the cumulative
impact of many small firms often goes
unnoticed and unappreciated.

Take the poultry industry. Minnesota
is the second largest turkey producer in
the nation and the seventh largest egg
producer. But just how big is that? How
many Minnesota citizens have jobs that
depend upon the state’s poultry indus-
try? Take a guess! Is it 5,000? 15,0007
25,0007 Or 30,000? Come on! Don’t be
chicken! Guess!

If you guessed 25,000, you would
have been almost right. Our recent study
of the state’s poultry industry estimated
26,300 jobs, after you count those who
work on farms, in processing plants, in
support industries, and in customer
industries that serve the workers.

Traditionally, we think of the poultry
industry as the combined efforts of
poultry producers growing turkeys,
broilers, or eggs, and of poultry proces-
sors. Of the four thousand people
producing poultry, 70% grow turkeys,
11 % grow broilers, and 19% produce

eggs.

Spin-off Industries Add More
Jobs

Spin-off industries are those sectors
that depend upon another industry for a
part of their existence. There are two
types: suppliers that provide goods or
services to the poultry industry, and
consumer industries that sell goods or
services to the employees of the poultry
industry and their suppliers.

Poultry-industry purchases alone are
the source of more than ten thousand
jobs in Minnesota. Most of us think of
comn and soybeans as the supplier
industry that supplies feed for poultry.

But while these are the largest direct
inputs to poultry, they are not the largest
suppliers when the entire chain of
suppliers is considered.

Consider for a minute the other
industries and jobs involved in selling
soybean meal to a turkey farm. The
soybean farmer must purchase seed,
fertilizer, equipment, land, and labor.
Trucking is needed. The trucking
company has to buy its equipment,
maintain the trucks, gas them up, and
pay the drivers.

After all of the linkages are traced,
351 of Minnesota’s 461 industries (or
76%) sell directly or indirectly to the
industry.

Over five thousand people work in
industries such as food stores, eating
establishments, recreation, health care,
housing, and others where poultry
industry employees spend their money.
Actually, most industries are both
“supplier” and “employee consumer”
industries, selling some of their goods

(See Poultry page 2)

Energy Use in Minnesota

Agriculture

Barry Ryan and Douglas G. Tiffany

Nine commodities dominate
Minnesota’s agricultural output and, by
extension, the state’s agricultural energy
use. This article reports on the amount
and type of fuel each commodity group
uses to produce, transport, and process
the state’s agricultural bounty.

No direct measures of farm, transpor-
tation, or processor energy consumption
exists, so we conducted a sertes of
calculations to form the necessary
estimates. Published farm budget-data
on direct energy-related expenditures
were allocated to various fuel types and
physical input units were estimated on a
per acre, per head, or hundredweight
basis. Statewide values were calculated
by applying these averages to overall
crop and livestock production levels.

Energy-consumption data in the
transportation and processing sectors is
even more limited, so our analysis relied
on industry experts and published

sources before applying these to the
various commodity flows.

Corn

Minnesota is the nation’s fourth
largest corn producing state, with 6.7
million acres planted in 1995, the year of
our analysis. At the farm level, corn is
also the largest user of diesel, gasoline,
and LP gas, and it requires the second
highest usage of electricity. Corn
requires the most diesel for transporta-
tion but a relatively small amount of
energy is used in processing.

(See Energy, page 4)
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Figure 4. Minnesota Poultry Jobs and Income vs. Large Firms in 1996
(Note: 3M and NWA estimates do not include support industries)

tend to think of agriculture as paying
lower wages (and it does), the total
income eamed by “Total Poultry
Dependent” matches our estimate of
income for 3M and is close to that of
NWA. The income shown in figure 4
reflects earnings for labor, capital, and
land rather than just employee compen-
sation.

But wait, is this a fair comparison?
Yes, a part of it definitely is. The firm
“Total Poultry Dependent” adds the
direct effects from the poultry producers
and processors to their spin-off industry
effects, but neither 3M nor NWA have
their own spin-offs shown in the figure.
Even so, these comparisons give a more
tangible picture of the size of the
components of the poultry industry.

Study Methodology

This study used a regional input-
output model (IMPLAN) to estimate the
linkages between the poultry industry
and the spin-off sectors. This approach
has two major shortcomings: the
limitation imposed by the regional input-
output models and the data available for
estimating the direct impacts.

Regional input-output models such
as IMPLAN provide tremendous detail,
but they rely on our first accepting a
number of major assumptions: 1) the
supply of labor and other intermediate
resources is not limited, so growth will
not increase wages or other prices; 2) the
proportion of supplies purchased outside
the region will stay the same as growth
occurs; 3) household consumption of
each item increases in direct proportion
to income; 4) there is no underemploy-
ment; 5) there are no economies of scale;
and 6) there will be no substitution
between inputs due to price changes.

If the first three assumptions are not
correct, impacts are likely to be overesti-
mated when there is economic growth.

In our study, fortunately, the first
assumption is not likely to be a problem.
The poultry industry, while sizeable, is
not large enough to influence wages or
other prices on its own.

The second assumption is not a
problem here because we examine only
existing linkages. If the model were used
to examine increases in the industry, we
would need to be more careful with this
one.
The third assumption would defi-
nitely be a problem in this study if full
income were used to estimate induced
employee spending impacts. To correct
for this, we decided to use only one-half
of the income stemming from the
industry for household consumption
spending.

If the purpose of this project was to
examine an expansion in the poultry
industry, assumptions 4 and 5 would be
problematic. However, for the structural
linkage study done here, these assump-
tions do not present a problem because
only the existing linkages were exam-
ined in this study.

Assumption 6 is unlikely to be a
problem since prices are not changed in
a linkage study. Even for an impact
study, this is seldom a problem for
individual plants. Of course, it could be
a major problem if we were looking at
tax policies or other national policies
that lead to changes in relative prices.

George Morse is a professor and
extension economist, Department of
Applied Economics, University of
Minnesota.

(Energy continued from page 1)

Field operations—from tillage, to
planting and harvesting—consumed 9.4
gallons of diesel fuel per acre, plus
another 1.1 gallons of gasoline.

Most of the corn crop needs post-
harvest drying. Although the amount of
moisture removed varies from year to
year, producers used 9.6 gallons of LP
gas per acre for drying in 1995. Finally,
growers used an average 35.6 kWh
(kilowatt hours) per acre to produce the
crop.

While these farm-level amounts of
energy are relatively modest considering
the amount of corn produced, aggregate
statewide consumption still amounted to
63 million gallons of diesel fuel, 64
million gallons of LP gas, 235 million
kWh of electricity, and 8 million gallons
of gasoline.

Of the total crop, about 100 million
bushels are processed into corn sweeten-
ers and ethanol, 300 million are fed to
livestock in the state, and the remainder
(over 300 million bushels in 1995) is
exported out of state. The diesel fuel
needed to transport the 1995 crop, either
within the state or to the state border,
totaled 10.8 million gallons.

Of the 100 million bushels of corn
processed within the state, about 70
percent goes to produce ethanol, while
the rest is wet-milled into corn sweeten-
ers, starches, and some additional
ethanol. For every 100 bushels of corn
used in ethanol production, 25 kWh of
electricity and 1.6 Mcf of natural gas are
required. Wet-milling requires 2.5 Mcf
of natural gas and 100 kWh of electricity
per 100 bushels. The combined energy
demand for comn processing totaled 1.9
million Mcf of natural gas and 47.5
million kWh of electricity.

Soybeans

Minnesota’s 1995 soybean crop totaled
235 million bushels and ranked third
among the states. Soybean production in
Minnesota represented the second
highest usage of diesel and gasoline at
the farm level. Field operations required
7.4 gallons of diesel fuel per acre and
0.9 gallons of gasoline. In addition, 27.5
kWh of electricity and about 0.75
gallons of LP gas were needed because
soybeans typically do not require drying.
Statewide there were 5.8 million acres
planted in soybeans, which required a



total of 43.8 million gallons of diesel
fuel to cultivate and harvest.
Soybean processors are the largest /
users of electricity in the state and the
second largest users of natural gas.
Soybeans generally are processed near
the animals that will eventually consume
the soybean meal. Roughly half the
state’s soybean crop is crushed in
Minnesota, while the other half is
exported from the state. The amount of
diesel fuel used for moving soybeans to
the processor or state border totaled 6.1
million gallons. In addition, soybean
processing plants use physical and
chemical methods to separate the crude
soy oil and soybean meal from the raw,
unprocessed beans. The initial separation
of meal and oil, plus refining the oil into
a stable product, requires 4.2 Mcf of
natural gas and 167 kWh of electricity
for every 100 bushels processed.
Processing half of the 1995 soybean
crop required 4.9 million Mcf of natural
gas and 196 million kWh of electricity.

Wheat

Minnesota is the number three wheat
producing state in the U.S. In 1995, 2.25
million acres were planted, resulting in a
crop worth $331 million. Farm-level fuel
use averaged 7.2 gallons of diesel per
acre, 0.9 gallons of gasoline, 0.8 gallons
of LP gas, and 30 kWh of electricity.

Total statewide consumption for
wheat was considerably lower than
soybeans, simply because fewer acres of
wheat were planted. In total, wheat
growers used 16.3 million gallons of
diesel fuel, 2.0 million gallons of
gasoline, 1.8 million gallons of LP gas,
and 67 million kWh of electricity.

In 1995, moving wheat to milling
facilities required 4.9 million gallons of
diesel fuel. The milling process includes
grain cleaning, grinding, sifting for size
and density, material handling, and
packaging. In flour production, the
largest single operating expense is the
cost of electricity used to run the motors
that power the grain conveyors and
roller mills. Each bushel of wheat turned
into flour requires 1.74 kWh.

The total amount of electricity
needed to process Minnesota’s 71.8-
million-bushel harvest of wheat exceeds
125 million kWh, which makes wheat
milling the third highest user of electric-
ity in the state, behind milk- and
soybean-processing.
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Dairy

Minnesota dairy farms produced 9.41
billion pounds of milk in 1995, which
makes Minnesota the number five dairy
state in the nation. The state ranks third
in milk used for making manufactured
products such as butter and American
cheese.

Electricity is the largest single energy
expense for dairy operators. At the farm
level, dairy farmers used 376 million
kWh of electricity, or 600 kWh per year
for a typical cow producing 15,000
pounds of milk annually.

The total diesel fuel requirements to
transport raw milk to a bottling plant are
estimated at 9.4 million gallons. This is
the second largest transportation use
among Minnesota farm commodities; it
is due to the many trips that bulk-milk
trucks make at less than full capacity.

Of the milk produced on Minnesota
farms, 51 percent is made into cheese,
35 percent is dried, and 14 percent is
used as liquid for bottling. Milk proces-
SOrs use energy to pump, pasteurize,
homogenize, dry, package, and sanitize
milk and milk products.

The dairy industry is the largest user
of natural gas and the second highest
user of electricity among agricultural
processors in the state. Drying milk
requires 0.16 Mcf of natural gas and
2.57 kWh of electricity per (raw)
hundred pounds of milk. Thus, milk that
is dried requires four times as much
natural gas and nearly twice the electric-
ity consumption of milk used for cheese-
making. In contrast, bottling milk
requires just 20 percent of the natural
gas and 25 percent of the electricity used
for making cheese.

In summary, processing the 9.5
billion pounds of milk produced
statewide into dried-milk products,
cheese, and bottled milk requires 7.3
million Mcf of natural gas and 161.8
million kWh of electricity.

Swine

In the swine industry, production at
the farm level can be divided into
farrowing (breeding and raising young
pigs up to 25-40 pounds) and finishing
(fattening hogs for slaughter at about
240 pounds). While some operators
specialize in one or the other, many take
the animals all the way from farrow to
finish. Combining these two stages,
swine production requires the third
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largest amount of electricity at the farm
level.

Minnesota is the number three swine
producer in the U.S. Hogs and pigs
totaled 4.85 million head at the start of
1995 and over 2 billion pounds of live
hogs were slaughtered. Annual
farrowings totaled one million litters in
1995 with an average litter size of 8.6
weaned pigs.

Young pigs must be maintained in a
comfortable environment, which
translates into heating and ventilation
costs. Electricity is the largest single
energy expense here; one litter of
farrowed pigs requires about a quarter of
the electricity required for one dairy
cow. About half of the pigs farrowed are
shipped to another facility for finishing,
which uses nearly half a million gallons
of diesel fuel per year. Transporting the
state’s 7.0 million finished hogs to
market requires another 1.41 million
gallons of diesel.

Slaughtering livestock is a rather
standard process with common features
regardless of the animal being butch-
ered. The hide or feathers, entrails, and
blood are removed, and the carcasses
chilled. All species require automated
equipment, conveyors, and coolers.
Steam heat is often used in clean-up
tasks. The two principal energy sources
in all kill facilities are electricity and
natural gas. In 1995, Minnesota’s
production of slaughtered hogs totaled
2.0 billion pounds and required 740,000
Mcf of natural gas and more than 74.8
million kWh of electricity to process.

Beef

Cattle enterprises can also be
characterized by stages in the animal’s
life cycle. Some operators specialize in
raising calves up to about 500 pounds.
Other operators feed these fattened
calves to a market weight of 1,100
pounds.

Minnesota had 420,000 calves and
530,000 cattle at the start of 1995.
During the year 1.5 billion pounds of
live cattle were sent to slaughter. Diesel
fuel accounts for the largest energy
costs, estimated at 124,320 gallons of
diesel fuel for shipping calves and
530,000 gallons of diesel for shipping
finished steers to market.

By applying the energy factors
described above for swine to beef
slaughter for all 1.47 billion pounds of



statewide production, processors use
543,900 Mcf of natural gas and 55.0
million kWh of electricity.

Turkeys

Minnesota is the number two turkey
producer in the U.S., with production
that totaled 40 million head in 1995.
This translates into 854 million pounds
of live birds. Turkeys are typically
hatched in specialized facilities then
transported to brooder facilities.

Chicks are kept at 100 degrees F for
their first week of life. Barn tempera-
tures are gradually lowered as the birds
gain feathers during their first five to six
weeks of life and, thereafter, they are
generally placed in a grower bam.

In barns, ventilation requirements are
often handled by computer-controlled
natural systems as opposed to fans—
especially in grower barns. Alterna-
tively, a smaller (and declining) number
of growers feed turkeys seasonally “on
the range” where the turkeys are given
minimal shelter and fed in large fields.

LP gas is the dominant fuel used to
heat turkey brooder barns and grower
barns, which makes turkey production
the second largest user of LP gas at the
farm level after corn drying. Using a
year-round factor of 0.023 gallons of LP
gas per pound of turkey produced, 0.5
gallons of LP gas is used to produce a
turkey with a statewide average slaugh-
ter weight of 21.8 pounds. Electricity
requirements for raising turkeys were
1.24 kWh per head, which is comparable
to swine after adjusting for the smaller
size of a turkey. Diesel fuel requirements
were 0.091 gallons per head and
gasoline usage was 0.011 gallons per
head.

When turkeys are ready for market
they are hauled by semi-trailers, which
require 0.0115 gallons of diesel fuel per
bird. Thus, the total energy required to
transport turkeys in Minnesota is
467,107 gallons of diesel fuel.

Most turkeys raised in Minnesota are
slaughtered here, too. National figures
for the energy requirements of slaughter
per bird are 0.9 kWh of electricity and
0.009 Mcf natural gas. This provides us
with an estimate of total turkey process-
ing energy needs of 360,000 Mcf of
natural gas and 36.4 million kWh of
electricity.

Sugarbeets

The sugarbeet crop totaled 7.43
million tons produced on 427,000 acres.
Diesel fuel usage was 28.9 gallons per
acre at the farm level. From remote
storage sites to processing plants,
transportation charges accrue to proces-
sors for hauling beets. Transportation
requires about 4.9 million gallons of
diesel fuel.

At a sugarbeet-processing facility
pulverized coke and ground limestone
are placed in kilns to produce carbon
dioxide and milk of lime, which is then
used to purify the sugarbeet juice. In
most plants, bituminous coal is used to
produce steam in the boilers and to
produce some of the electricity used by
the plant; the remainder is purchased
from the local grid. Natural gas is used
for some of these heating processes.

Processing the total Minnesota
sugarbeet crop requires 440,366 tons of
coal, 4.43 million Mcf of natural gas,
and 68.36 million kWh of electricity.

Sweet Corn and Green Peas

Used for Processing

Minnesota ranks number one
nationally in sweet corn and green peas
grown for canning and freezing. In
1995, these crops had combined market-
ing receipts of $81 million. Sweet corn
was grown on 134,000 acres, peas on
92,900 acres. Sweet corn requires about
1.19 million gallons of diesel fuel to
transport from field to processor and
green peas 382,000 gallons.

Natural gas is used to produce steam
in canning plants and electricity is used
to run conveyors and pumps—as well as
to run freezing units. Making steam
requires 143,738 Mcf of natural gas and
more than 15 million kWh of electricity.

The total energy requirement for
processing corn and peas amounts to
278,000 Mcf of natural gas and 29
million kWh of electricity.

Summary

Nearly all activities supporting farm
production and commodity processing in
the state require energy. This article
reports the amount of energy used in the
production, transportation, and process-
ing of the state’s 1995 agricultural
output. The totals are estimated at 241
million gallons of diesel fuel, 24 million
gallons of gasoline, 123 million gallons

of LP gas, 23 billion cubic feet of natural
gas, and 2.27 billion kWh of electricity.

Compared to total statewide energy
consumption, farm-to-processor agricul-
ture uses 30 percent of all LP gas, 21
percent of all diesel fuel, @Jercent of
all electricity, 6.5 percent of all natural
gas, and one percent of all the state’s
gasoline.

Barry Ryan and Douglas G. Tiffany are
research associates in the Department of
Applied Economics at the University of
Minnesota.
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