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Impact of the Poultry Industry

on the Economy of North Carolina

INTRODUCTION AND STUDY OBJECTIVES

The poultry industry in North Carolina includes the
production and processing of broilers, turkeys, and
table eggs. The economic importance of the poultry
industry is significant and growing. Broilerand
turkey production in North Carolina have grown
dramatically between 1970 and 1993 (Table 1).
Broiler production expanded from 1.1 billion pounds
to more than 3.1 billion pounds, a 250% increase in
live-bird weight. Turkey output increased seven and

or state. In addition, poultry farm buildings and
equipment provide a basis for tax revenues which
support state and county governments’ programs. By
purchasing goods and services (or “inputs”), poultry
producers support a number of other industries in
North Carolina including feed and pharmaceutical
suppliers, rail transportation, and banking services.
As suppliers of inputs, poultry producers support
processing firms and, ultimately, retail establish-
ments in the state. When we consider all linkages
between the poultry industry and other sectors, the
poultry industry has
significant ripple
effects on overall state
income and employ-

ment.

one-half times from 176 million pounds to 1.37
billion pounds. The combined value of broilers,
turkeys, and commercial eggs in 1993 accounted for
more than 30% of North Carolina’s agricultural
marketings. North Carolina is a national leader in
the production of both broilers and turkeys, ranking
first in turkey production and fourth in broiler
production in 1993.

The production of poultry products contributes
to employment and household income of the region

The objective of the
study presented here is
to quantify the impor-
tance of the poultry
industry to the
economy of North
Carolina. Output,
household income,
value added, and
employment are the
primary measures of
economic importance.
The process of estimat-
ing the economic
importance of an
industry involves three
steps. The first step is
data collection. We conducted an industry survey to
collect production and marketing statistics at the farm
and processing levels. In the second step we used

_ survey results to identify the industry’s backward and

forward linkages. Backward linkages refer to the
connections between poultry producers and the
suppliers of inputs into the production of broilers,
turkeys, or eggs. Forward linkages refer to the destina-
tion of poultry products after they pass through the
farm gate. Processing facilities and feed mills are
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typically located adjacent to the production areas in
order to reduce feed and bird transportation costs. The
third step involved using input/output analysis to
estimate the multiplier effects from a one-dollar change
in final demand for processed poultry products on the
total state income and employment. Since the poultry
industry in North Carolina is vertically integrated (that
is, processing firms typically own hatcheries, feed mills,
and processing facilities and control through contracts),
this study estimates the aggregate economic impacts
from production and processing. -
The outline for the remainder of this report is as
follows: the second section presents the results of the
1993 North Carolina Poultry Industry Survey (Vukina
and Carter, 1994). The third section includes a
general description of economic impact analysis with
the regional input/output model. The fourth section
presents the estimates of the poultry industry’s
impacts on the economy of North Carolina. Summary
and conclusions are presented in the fifth section.

THE PourTrY INDUSTRY IN NORTH
CAROLINA: 1993 INDUSTRY SURVEY

The rising importance of the poultry industry in North
Carolina corresponds to a long-term trend in which
agricultural emphasis has shifted from crop to livestock
enterprises. The share of livestock receipts as a portlon
of the total market value of
agricultural commodities in North
Carolina has increased from 43%
in 1969 to 54% in 1992 (Table 2). A
major contribution to the growth
in livestock production during that
period came from the poultry
sector. In 1993 the total farmgate’
values of poultry and eggs ac- -
counted for 57% of the total
livestock marketings, with 30%
earned in broiler production, 16%
in turkey production, and 9% in
egg production (Table 3). Long-
term trends show more and more
intensive poultry production in
North Carolina (Table 4). From

1969 to 1992, Census of Agriculture data show a
declining number of broiler farms, coupled with an
increasing size of the animal units. In 1969, an average

. broiler operation handled 78,000 birds annually. By

1992, the typical operation grew out almost 236,000
birds a year, a threefold increase.
Since 1981, the North Carolina Cooperative Exten-

. sion Service at North Carolina State University in

cooperation with the North Carolina Poultry Federation
has conducted an annual survey of North Carolina
poultry producers and processors. Marketing and
production data from poultry farms and processing

facilities were collected and summarized. Total indus-

try employment, the number of contract growers, and
the level of contract payments were recorded. The 1993
survey format was extended to compile a more detailed
picture of the industry’s structure. In particular, the
survey questionnaire attempted to document the intra-
and interindustry flows of goods and services and to
record the regional dispersion of the industry across the
state. Like previous surveys, the 1993 survey divided
the industry into three commodity groups: broilers,
turkeys, and table eggs. The organization of the survey
reflected the highly vertically integrated structure of the
poultry industry by following each commodity group
through all the production stages from breedmg,
through grow-out, to processing.

Using a mailing list provided by the North Carohna
Poultry Federation, we sent the questionnaire to 60
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November 1, 1994 with 40
responses. The remaining 20
surveys went to companies
that were either out of
business, did not wish to
disclose information, or
simply ignored the ques-
tionnaire. Of the
nonrespondents who were
still in business, eight
producers (one broiler, three
turkey, and four commercial
egg producers) had re-
sponded to the 1992 survey.
These data were included in
the 1993 data set by assum-
ing production levels
remained constant. Overall,
survey data included 48
companies: 18 broiler
producers, 18 turkey
producers, and 12 egg
producers. We estimate that
the collected data represent
more than 95% of the total
North Carolina poultry
industry production
volume.

General Economic
Indicators

The 1993 North Carolina
Poultry Industry Survey
(Vukina and Carter, 1994)
results for final point of
sales, employment, and the
number of contract grow-
ers are summarized in

- Table 5 and in Figures 1-6.

Tables 6-11 present survey

companies or their profit centers' and independent results for production and value of production by

producers in North Carolina in April 1994. Data for industry group — broiler, turkey, and table eggs.
1992 and 1993 were requested. After a long and :

extensive campaign of .fo]low-up letters, faxes, and 1 A profit center represents one geographic location. A single
phone calls, the surveying process was terminated on company may operate several profit centers.
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A final-point-of-sale value was calculated as the
total market value of the processed products (broil-
ers, turkeys, and eggs), plus the market value of farm
production that was exported out of North Carolina
before processing (e.g., breeder pullets, breeder hens,
poults, hatched chicks, and live birds). In 1993, final
point of sales exceeded 2.3 billion dollars (Figure 1).
Of that amount, 63% was attributed to broiler pro-
duction and processing, 34% to turkey production
and processing, and 3% to commercial egg produc-
tion (Figure 2). Between 1981 and 1993 final point of
sales for the poultry industry grew at an average
annual rate of 6.4%. '
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Figure 1. Final-point-of-sales value for the North
Carolina pouitry industry.

Poultry companies during 1993 reported employing
19,821 North Carolinians (Figure 3), paying a total
annual payroll of $332 million (Table 5). The largest
number of people was employed by the broiler sector
(67%), followed by the turkey sector (31%), and com-
mercial eggs sector (3%) (Figure 4). These statistics
include only those individuals who worked in com-
pany hatcheries, feed mills, and processing plants, as
well as field supervisors, transportation workers, office
personnel, and management.?

Additional employment occurred on the farms of
contract growers. The total number of contract
growers increased 2.4% from 4,020 in 1992 to 4,118 in
1993 (Figure 5). Contract payments in 1993 increased
by 5% over 1992 levels to almost $215 million (Table
5). Contract growers provide an additional source of
employment. The survey did not provide data on
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Figure 2. Breakdown of 1993's $2.3 billion final-point-
of-sales value by poultry commodity.

Figure 3. Number of North Carolinans employed by the
state’s poultry companies. )

“The survey employment results could be compared to the
North Carolina Employment Security Commission (NCESC)
1993 statistics which report 19,800 workers employed in
poultry processing sector (Standard Industrial Classification
[SIC] 2015) and 3,496 employees in production of broilers
(SIC 0251), chicken eggs (SIC 0252), turkeys and turkey eggs
(SIC 0253), poultry hatcheries (SIC 0254), and miscellaneous
poultry and egg production (SIC 0259). The NCESC num-
bers include both full-time and part-time workers, whereas
our survey did not ask respondents to distinguish between
the two. Also, the NCESC coverage may be somewhat
broader due to the classification criteria used. A firm is
classified into a particular SIC code as long as its output is
more than 50% of the designated SIC code.
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Figure 4. Breakdown of 1993's employment figures by Figure 5. Number of contract growers in North
poulitry commodity. All together, the North Carolina Carolina’s poultry industry.

poultry industry employed 19,821 people.
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labor hired by the growers, but employment esti-

mates were calculated and are reported later in this
report. The largest number of contract growers was
involved in broiler production (3,170), followed by
turkey production (891), and commercial egg pro-
duction (57) (Figure 6). '

" Broiler Complex

The largest and the most important commodity
group within the poultry industry in North Carolina
is the broiler complex. Broiler production and
processing is completely vertically integrated. The
production, or farm sector, includes four distinct
technological stages—breeder pullets, breeder hens,
hatcheries, and grow-out. Production statistics from
the broiler complex are presented in Table 6. Accord-
ing to the 1993 survey results, 586 million broilers
were produced.® This volume was a 5.5% increase ‘
over the 1992 volume. The total live weight produced
amounted to 3 billion pounds, or an average weight
of slightly more than 5 pounds per bird. The total
processed weight in 1993 was close to 2.4 billion
pounds, approximately 7.8% more than in 1992. The
number of broiler contract growers has increased by
2.4% in 1993, while the total capacity of chicken
houses under contract increased by only 0.5%. The.
majority of the contract growers (79%) were involved
in the grow-out phase. :

The value of production from the broiler industry
is presented in Table 7. Final-point-of-sale value for
the broiler industry in 1993 was 1.44 billion dollars,
an increase of 5.4% from 1992. The final-point-of-sale
value was obtained as the sum of the total processed
meat market value ($1.397 billion) and the market
. value of the intermediary production that left North .
Carolina before the product reached the processing
stage (breeder pullets, $159,000; hatching eggs, $13.4
million; and hatched chicks, $31 million). Payments
to broiler contract growers increased 5% in 1993, to
$147 million. : :

*This number can be compared with 615 million broilers for
1993 published by the North Carolina Agricultural Statistics.

“The North Carolina Agricultural Statistics reports that 62
million turkeys were produced in 1993.

Eggs 1%

Broilers
Turkeys 77%

22%

Figuré 6. Number of North Carolina poultry industry
contract growers by commodity. '

Turkey Complex

During 1993, turkey production in North Carolina
grew both in volume and value. As reported in
Tables 8 and 9, almost 65 million birds* were pro-
duced in 1993, an increase of more than 11% from the
previous year. The total live weight produced
amounted to 1.3 billion pounds. Average weight per
bird decreased from 21 pounds in 1992 to 19.6
pounds in 1993. The total number of turkeys pro-
cessed in the North Carolina processing facilities was
close to 53 million. Processed meat production
reached 953 million pounds, a 5% increase over 1992.
The turkey industry reported a final-point-of-sale
value of $795 million, which was 8.3% higher than in
1992. There were 891 contract growers involved in
turkey production (almost 3% more than in 1992),
“most of them in the grow-out stage. Commercial
market turkey growers were paid approximately $62
million dollars in total payments, earning 5.4% more
than in 1992. The turkey complex accounted for 34%
of the total poultry industry sales, 31% of its employ-
ment, and 22% of its contract growers.

Commercial Eggs Complex

The smallest segment of the North Carolina poultry
industry is table egg production, which accounts for
only 3% of the total poultry industry final sales, 2% of
its employment, and 1% of its contract growers. The
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table egg industry experienced no significant change in
1993 from the previous year. Production remained at
about 1.6 billion eggs with a market value of $70

million. The 57 contract producers earned sightly over -

$6 million in contract payments. The survey results for
the egg complex are summarized in Tables 10 and 11.

Economic IMPACT ANALYSIS:
A GENERAL DISCUSSION

‘Goals of Economic Impact Analysis

High income and low unemployment are indicators
of a healthy economy and are the focal points of
economic development strategies. Attracting new
firms or encouraging existing firms to expand is a
common theme of regional economic development
plans. Community leaders have at their discretion a
variety of financial incentives to lure individual
firms. These incentives may include tax waivers,.

employment subsidies, and cost sharing, and they
represent the public’s cost for promoting economic
development. Like any other investment decision, the
public cost of granting these incentives must be
weighed against the expected benefits of higher
regional income and employment levels. Economic
impact analysis allows community leaders to assess
the expected income and employment effects from
inducing particular firms or sectors to expand within
the regional economy.

An industry’s contribution to the overall regional
economy can be separated into three components— -
direct, indirect, and induced effects. The goal of
economic impact analysis is to quantify each type of
effect, and then sum the three components in order to
estimate the industry’s total regional economic contri-
bution. An important facet of the analysis is to deter-
mine what is produced and consumed within the
region. Imports of either production inputs or con-
sumption goods lessen the industry’s overall impacts.
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268,595,954

ource: 1993 North Carolina Poultry Industry Survey.

An industry’s direct effects are readily apparent. A
firm's hiring and payroll statistics are close approxima-
tions of its direct effects on the region’s employment and
income levels. Suppose, for example, a new broiler
processing facility opens. It hires 500 workers and pays
an average annual wage of $20,000 per worker. If these
workers live within the region and were previously
unemployed, the new facility would be credited for
boosting employment by 500 jobs and increasing
regional household income by $10 million dollars.

An individual firm operates within a network of

_ other firms where one firm’s output becomes another
firm’s input. For example, fast food restaurants that
sell chicken purchase the output of a broiler process-
ing plant. Likewise, a broiler processor depends on
farms to provide a steady flow of live birds. Farms, in
turn, depend on feed mills to supply feed rations.
Feed mills depend on growers of corn and soybeans
to supply their raw ingredients.

This network of suppliers produces what are
known as indirect effects. To illustrate, assume a new
500-worker broiler processing facility has an annual

processing capacity for 30 million birds: If the
existing regional broiler production is fully utilized
and live birds are not imported from outside the
region, the regional production of live birds must
expand by 30 million. The additional employment
and income opportunities created at the farm level
are indirectly credited to the processing facility.
These in turn create additional sales of building
equipment, feed, veterinary services, and other goods
and services. Documenting indirect effects identifies
the important economic linkages among industries.
The magnitude of indirect effects depends on the
amount of inputs being purchased and the extent to
which those inputs are produced within the region.
The more inputs produced and purchased within the
region, the greater the magnitude of indirect effects.
It is also important to note that industries supply
some of their own inputs. For example, if broiler
production expanded by 30 million birds to meet
additional processing capacity, a proportional
increase in breeding stock would be required. The
total increase in live birds would be greater than 30
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million birds, directly because of an increase in the
demand for broiler production and indirectly be-
cause of an increase in breeding animals.

New jobs mean greater household incomes and/
or a greater number of households in the region
earning income. Household income includes wages,
profits (self-employment income), corporate divi-
dends, and rental property income. When a
household’s income increases, its spending volume
also increases. The spending of additional household

10

income creates induced effects. Some of the $10 million
dollars earned by the newly employed broiler
processing workers are spent on the purchase of
necessities such as food, clothes, utilities, and hous-
ing. Another portion of the increased regional income
is spent on luxury goods such as televisions, boats,
cars, vacation homes, and restaurant dining. The
purchases of household goods stimulates income and
possible employment effects in the industries that
provide those products. Similar to indirect impacts,
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- Source: 1993 North Carolina Poultry Industry Survey.

the magnitude of induced effects depends on the -
proportion of additional income that is spent on

~ goods produced within the region. The impact from
induced effects is reduced when income is either not
spent (i.e., not used for consumer or investment
purchases) or is spent on imported commodities.

Measures of Economic Importance

Business activities are summarized by a number of
economic statistics—output, sales, taxes, number of
employees, and payroll, among others. Each statistic
can be used as a measure of economic importance. Total
industry output (TIO), measured by gross sales receipts,
is frequently reported as a measure of an industry’s
regional economic importance. However, measuring
the economic importance of an industry with TIO can
be misleading. Summing the gross sales receipts
overestimates economic size of an industry because
values of inputs are recounted at each succeeding stage

of production (Walden, 1989). The extent to which TIO

overestimates an industry’s size depends on the
industry’s structure. For example, in a region where the
broiler industry is vertically integrated, market sales
occur only when the final processed products are sold
to retail outlets. Contrary to that, in a region where

11

broiler growers are independent of processing firms,
TIO includes the market sales of all intermediary
products (hatching eggs, chicks, live broilers) as well as
processed final products. While the physical volume of
production is the same in both regions, TIO for the
second region is inflated by the value of intermediary
sales occurring among various production stages.

This deficiency could be mitigated if regional
economic accounting procedures would standardize
TIO on the basis of the final-point-of-sale (FPS) values.
FPS is defined as the sum of the value of final pro-
cessed products and the value of intermediary goods
which are exported (sold) outside of the region
before entenng the processing phase The remaining
problem with using FPS is that it includes imported
inputs, giving credit to producnon from outside the
region (Walden, 1989) .

An alternative measure of regional economic
importance is household income. This measure
includes employee compensation (wages), self-
employment income (profits), and income from
property ownership (rents and dividends). An
industry’s contribution to regional income presents a
more consistent picture of economic importance than

TIO because income earned is not double counted

and is independent of industry structure.



Employment is a third measure of an industry’s
regional economic importance. While employment
statistics avoid the double-counting problems of TIO,
employment indicators alone do not always accu-
rately reflect an industry’s importance. For example,
a long-term decline in farm employment does not
necessarily mean a reduced economic importance of
agricultural production. Aggregate income level was
maintained by increased worker productivity
through technological improvements.

Closely related to household income as a measure of
economic importance is the value added (VA). VA equals
the value of a firm’s-output minus the value of inputs
purchased from other firms (Walden, 1989). Practitio-
ners of economic impact analysis (Johnson, 1993;
Walden, 1989) argue that VA is the most meaningful
measure of an industry’s contribution to a regional
economy. It is a net measure of economic contribution,
independent of industry structure. VA includes all
components of household income plus indirect business
taxes. Indirect business taxes are fees, surcharges, excise
taxes, and property taxes paid by firms to government
treasuries. These taxes help support government
services and public infrastructure. Gross domestic
product (GDP) is a commonly stated national measure
of value added. State domestic product (SDP) is the
measure of value added produced by firms within a state.

12

Analytical Framework of Economzc
Impact Analysis

The total economic contribution of an industry is the
sum of direct, indirect, and induced effects. Measuring
these components requires that the economic interde-
pendencies among regional industries be quantified.
Input/output analysis provides the analytical tool that
identifies and measures regional firm interdependen-
cies. Input/output analysis begins with the premise
that total industry outlays equal the value of total
industry outputs. Outlays are payments made by firms
for inputs, labor wages, machinery or land rental,
business taxes, and business retained earnings (profits).
Wages, rental payments on real property, taxes, and
profits are factor payments and known as value-added
components. Inputs are purchased locally (within the
region) or imported from outside the region. Outputs
are goods and services produced by the industry. They
can be consumed directly by households within the
region, exported outside the region, or retained in the
region and sold to other industries as intermediate
products.

Input/output analysis requires that the regional
economy maintain equilibrium between quantities
demanded and quantities supplied. Several assump-
tions are imposed which ensure equilibrium. First,
prices are held constant. Second, demand changes are
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~matched by appropriate changes in supply so that new

equilibrium is reestablished instantaneously. This
condition is met by assuming that all inputs, including
labor, flow freely across regional borders. Third,
technology is fixed and production uncertainties are
ignored. Therefore, as long as demand is unchanged,
production remains constant. Fourth, households spend
their income in fixed proportions, implying that their
spending patterns are unaffected by income levels. If a
household earns $10,000 and spends $200 on restau-
rants, when household income increases to $20,000,

~ restaurant spending would increase to $400. Finally,

production technology is assumed to be linear. Linear
production technology implies that industries purchase
inputs in fixed proportions and that there are no
economies of scale. If inputs double, output will double.
Input/output analysis is frequently criticized
because of these unrealistic assumptions of fixed
proportions for household spending patterns and
firm production processes. It is reasonable to expect
that individual spending patterns change as income
increases. The fact that the production units in many

industries, particularly in the agricultural production

sector, are expanding indicates that economies of

~ scale are prevalent. These criticisms can be addressed

somewhat if one interprets input/output results with
a short-term perspective and uses an input/output
model that reflects current technology.

The assumptions about fixed proportions make it -

easier to mathematically compute the total effects
coefficients and multipliers which are needed to
estimate indirect and induced effects. Total effects
coefficients and multipliers are computed fora -
specific industry and can be determined for any
measure of economic performance. A total effects
coefficient predicts changes in regional output,
income, value added, or employment for a given
change in an industry’s final demand. The total

~effects coefficient is a summation of direct, indirect,
- and induced effects. A multiplier is related to a total

effects coefficient, but expresses impacts slightly
differently. Multipliers predict changes in regional -
output, income, value added, or employment froma
corresponding change in an industry’s output,

" income, value added, or employment.

13

This study used Micro IMPLAN (Olson et al.,
1993), a software package for microcomputers, to
perform the regional input/output analysis.’

-~ IMPLAN allows regional economic impact analysis

at the national, state, or county level. Industries are
grouped into 528 sectors according to their four-digit
Standard Industrial Classification (SIC) codes.
Annual data sets are assembled from various second-
ary sources. The IMPLAN data set offers an initial set
of technological relationships among regional-
industry sectors. In the study reported here, we used
the 1990 IMPLAN data set for North Carolina.

The flexibility of the IMPLAN software allows the
input/output model to be modified with better
information on current technology and industry
production statistics. In this study the original 1990
IMPLAN data set was modified to reflect the 1993

_production year using the information gathered in

the 1993 North Carolina Poultry Industry Survey
(Vukina and Carter, 1994). Specifically, the survey
provided information on the value of poultry farm
and processing output (TIO), employment, wages,
grower payments, and taxes. The survey also pro-
vided the breakdown of the North Carolina poultry
farm output between production that was shipped
out of North Carolina before reaching the processing
stage and the production that was retained in the
state for further processing. -

EsTtiMATES OF EcoNoMIC IMPACTS
FROM THE POULTRY INDUSTRY

The total final-point-of-sale value for the poultry
idustry in 1993 was $2.3 billion (Table 5). Because the
industry is vertically integrated, this estimate was a
mixture of farm production and processed output.
Economic impacts of the poultry industry were
developed by evaluating farm production indepen-
dently of processed output. One reason for dividing

-the industry into a farm and processing sector was to

5 The Minnesota IMPLAN Group (Olson et al., 1993) is a
private firm which has been given the distribution rights to
the IMPLAN software. _
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conform with the IMPLAN framework, which has
separate sectors for farm and processing output.
Another reason for isolating the farm production
effects is to allow for comparisons of economic
impacts against other agricultural commodities.

Farm Productioﬁ Sector

Farmgate value based on final point of sales includes
live birds shipped to processing plants in North
Carolina plus any birds, poults, or eggs that were either
consumed directly by North Carolina residents or
exported out of the state. Table 12 itemizes 1993
farmgate value at final point of sale for each poultry

commodity. Based on this approach poultry production-

farmgate value in 1993 was estimated at $1.477 billion.®
For the purposes of our study, farm employment

was measured in terms of full-time equivalents (FTEs).
One should not confuse FTEs with numbers of farmers
or employment statistics quoted by the news media.
Employment statistics frequently count working
persons regardless of their tenure and daily work
schedule. FTEs standardize employment by assuming
one FTE works 2,000 hours per year (40 hrs/week x 50
weeks/yr). Consequently, two half-time workers
would be combined into one FTE. Likewise, an indi-
vidual with a work schedule greater than 40 hours per
week would be credited as more than one FTE. :

~ During 1993 an estimated 10,123 FTEs were em- -
ployed in poultry production in North Carolina.
Employment on the farm level of poultry production
comes from two sources — integrator companies
(company farms, field personnel, hatcheries)and
contract growers. Employment on the companies’ side
was estimated from the 1993 North Carolina Poultry
Industry Survey (Vukina and Carter, 1994). It was -
assumed that workers were full-time employees and
that one worker equaled one FTE. Firms repbrted total

¢ North Carolina Agricultural Statistics estimated the total
“value of poultry and eggs output to be $1.819 billion for -
1993. This method combines the total value of pullets,
breeding hens, hatching eggs, table eggs, and market birds,
and is obtained as a sum of cash receipts for broilers
-($1,004 million), turkeys ($519.2 million), eggs ($195.2
million), farm chickens ($13.3 million), and miscellaneous
poultry ($87.9 million). For reference see Tables 1 and 3.
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employment and the distribution of employment

within the firm for various activities including process-
ing. Company employees not involved with processing
were assumed to be employed by the production

sector. Out of a total of 19,821 workers, 15,146 workers
were engaged in processing, leaving 4,675 workers
employed in production.

Contract growers provided a second source of
poultry farm employment. The survey reported a
total of 4,118 growers. While employment data on
grower operations were not available, the survey did
provide grower production capacities by the type of
operation. Using this information, farm level FTE'
employment on contract production facilities was
estimated using enterprise budgets. Data from
enterprise budgets were used to estimate labor ‘
requirements per square foot by type of poultry
house (Vukina, 1993). Multiplying per unit labor
requirement by total capacity yielded total hours of - -
required labor. Dividing the total by 2,000 hours
estimated the number of FTEs employed. The
assumptions and calculations used to estimate
employmerit by contract grQWers are summarized in
Table 13. A total of 5,448 FTEs were estimated to be
employed by contract growers. Together with the
4,675 FTEs employed by integrators, the farm sector
employed 10,123 FTEs during 1993. ‘

Income, or value-added payments, includes pay-
ments to factors of production (labor, land, capital, and
management) and indirect business taxes. Table 14
shows a breakdown of the value-added expenditures
for the farm sector. Wages were calculated by multiply-
ing the number of FTEs by an average annual wage. An
estimate of average annual wage was provided by the
North Carolina Employment Security Commission
which collects employment and payroll data by four-
digit industrial classification codes (SIC codes). Wages
totaled over $164 million, accounting for almost 50% of
value-added expenditures. Property taxes were

| estimated on the basis of house capacities, 1987 valua-

tion schedules, and an assumed tax rate of $0.70 per
$100 of valuation. As a state total, property taxes were
not sizable values. The farm sector was estimated to
have paid $6.1 million in property taxes. However,
since property taxes are collected at the county level,
counties with greater concentrations of poultry opera-
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tions collected the greater share of total property taxes.
Rental income was assumed to be the net difference
between total grower payments and estimated pay-
ments to labor wages and property taxes. From the
survey, grower payments were estimated to be $214.8
million, implying rental income of $121.6 million.

Direct Impacts

Output, income, and employment from poultry
farms and processing facilities define the direct
economic impacts of the poultry industry. The direct
impacts from the 1993 North Carolina poultry
production and processing sectors are summarized in
Table 15. The combined farmgate values of live birds
and commercial eggs totaled $1.477 billion. Sales of
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processed broilers ($1.397 billion, Table 7) and
turkeys ($0.705 billion, Table 9) in 1993 totaled $2.102
billion. Almost 80% of poultry production in North
Carolina ($1.171 billion) was retained in the state as
an intermediate input for the poultry processing
sector. Over $260 million worth of commercial eggs,
hatching eggs, breeder pullets, live turkeys, spent
fowl, and miscellaneous poultry were exported out of
North Carolina. The remaining output ($44.1 million)
was consumed by North Carolina households in the
form of commercial eggs (see Tables 11 and 12).
Input/output analysis requires that the value of
industry output equal value of industry spending.
Industry spending consists of three categories—
locally purchased inputs, imported purchased inputs,
and value-added components. The allocations of 1993
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expenditures in the farm production and processing
sectors are presented in Table 15. Enterprise budgets
suggested that approximately 23% of total expendi-
tures to produce live birds and eggs are allocated to
value-added components. Another 50% of total
expenditures to produce live birds and eggs went
toward imported inputs, primarily feed grains.

IMPLAN data were used to allocate expenditures
within the processihg sector. Purchases of imported
inputs in the processing sector were only 16% of total
spending. Processing facilities are located near
production areas and live birds are the principal
input. : '

Total Economic Impacts

Total economic impacts include direct, indirect, and
induced effects. Indirect impacts result from the
network of regional suppliers who sell inputs to the
poultry industry and induced impacts result when
households spend their additional income on con-
sumer goods available within the region.
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Total economic impact of the poultry industry
was determined by adding up the separately esti-
mated impacts of farm and processing sectors. This
approach required that the farm (processing) sector
be “deleted” from the IMPLAN input/output matrix
while estimating the impacts of the processing (farm)
sector. For example, when developing impacts for
poultry production, the regional output from the
processing sector was assumed to be zero. Therefore,
any inputs purchased from the processing sector had
to be imported. Likewise, when developing impacts
for the processing sector, regional live-bird and egg
production were assumed to be zero, forcing
IMPLAN to estimate indirect and induced impacts as
if live birds and eggs were imported from outside of
North Carolina. The artificial removal of production
or processing sectors was necessary to avoid double-
counting impacts when the sector impacts were
merged. Input/output models calculate indirect and
induced impacts by “looking backward.” Indirect
impacts associated with the processing sector include
all indirect impacts associated with live bird produc-
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tion. Measures of indirect and induced impacts are
restricted to what is purchased within the region.
Therefore, imports do not generate indirect and
induced effects.

Total economic impacts of poultry production
and poultry processing are reported separately in
. Tables 16 and 17 respectively. The linear technology
assumption imbedded in input/output analysis
results in the impact magnitude being the same in
absolute value regardless of whether the change in
final demand was positive or negative. Using this
result, the economic impacts were calculated sepa-
rately for production and processing by adjusting the
final demand downward until the total industry
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output (TIO) was completely exhausted. The total
economic impact for the entire poultry industry was
obtained by adding up individual impacts of poultry
production and processing.

Total industry output, value added, and employ-
ment impacts associated with poultry farm produc-
tion (Table 16) are generated by changing final
demand for poultry and egg products such that the
total impact on TIO in poultry and egg production
equals $1,477.46 million. Total economic impacts

include $796 million in statewide income and 26,918

jobs. The same table also provides information on the
distribution of impacts across other state economic
sectors. The biggest beneficiary of poultry production
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is the trade sector. Wholesale and retail establish-
ments gain over 5,300 jobs and almost $130 million
of income indirectly from poultry production.
Including the agricultural service sector, over 5,600
jobs in service industries are indirectly associated
with the poultry production. The collective income
effects realized in service industries were $72 million.
The indirect impacts on financial industries (banking,
insurance, and real estate sectors) are $103 million
of income and employment of 1,566 people. The
combined impacts on the state’s manufacturing
sector were $44.7 mﬂhon in income and 1,179 in
employment.

Table 17 offers similar information about the:
poultry processing sector. Total indtistry output,
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value added, and employment impaéts are generated

- by changing final demand for processed poultry

products such that the total impact on TIO in the
poultry processing sector equals $2,102.30 million.
Total economic impacts are $789 million in income
and 25,062 in employment. Again, _;Wholesale and
retail firms receive the largest share of indirect
income and employment effects. The service and
financial sectors are two other major beneficiaries of
income and employment impacts associated w1th
poultry processing.

An estimated total economic impact of the North
Carolina poultry industry is determined by summing
the impacts described in Tables 16 and 17. As shown
in Table 18, the 1993 poultry industry supported
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almost 52,000 jobs and helped generate almost $1.6
billion of state income. Poultry production and
processing sectors contributed equally to the esti-
mated total economic impacts.

Multipliers

Total economic impacts developed in the previous -
section are obtained by artificially removing the
poultry industry from the rest of the economy. An
alternative way of assessing economic impacts is to
allow the industry to expand and note the changes in
income (value added) and employment. A total
effects coefficient will predict changes in regional
income and employment for a given change in an
industry’s final demand. For example, a total effects
income coefficient of 0.66 says that for a one dollar
increase in final demand for processed poultry
products, income in the region increases by 66 cents.
The total effects coefficient is a summation of direct,
indirect, and induced effects; hence, an income total
effect coefficient of $0.66 is comprised of a $0.22
direct effect, a $0.23 indirect effect, and a $0.21
induced effect.

To clarify the presentation even further, assume
an increase in the final demand for processed poultry
products of 10% over 1993 levels, generating a $210
million increase in sales. Because prices are assumed
fixed, the increase in sales is matched by an increase
in output. Table 19 presents the income and employ-
ment effects associated with an increase in poultry
processing sales of $210 million. Total income and
employment impacts were 138 million’ and 4,148 FTE
jobs. The impacts were equally distributed across
direct, indirect, and induced components. Approxi-
mately 18% of total income and employment impacts
generated by a change in poultry processing sales
accrued to poultry farms.

Multipliers are a convenient way to summarize
economic impacts. Multipliers are calculated by
dividing total effects by direct effects. The income
multiplier associated with poultry processing was

7The incqme total effect coefficient of $0.66 was calculated
as the ratio l?etween total impact ($138.30 million) and 10%
increase in final demand ($210 million).
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3.00 ($138.3 million/$46.0 million), meaning that for
every dollar earned by the poultry processing firms,
a total of three dollars are generated across the state’s
economy. Similarly, the employment multiplier of
2.92 (4,148 FTEs/1,423 FTEs) suggests that for every
FTE hired by a poultry processing facility, FTE
employment across the state increases by 2.92.

SuMMARY AND CONCLUSIONS

The objective of this study was to quantify the impact
of the poultry industry on the economy of North
Carolina. An industry’s contribution to the overall
regional economy can be separated into three compo-
nents: direct, indirect, and induced effects. Direct
economic impacts are output, income, and employ-
ment from poultry farms and processing facilities.
Indirect impacts result from the network of regional
suppliers who sell inputs to the poultry industry.
Induced impacts result when households spend their
additional income on consumer goods available
within the region. Indirect and induced effects are
calculated using total effects coefficients and multi-
pliers. A total effects coefficient predicts changes in
regional output, income, value added, or employ-
ment for a given change in an industry’s final de-
mand. The total effects coefficient is a summation of
direct, indirect, and induced effects. A multiplier is
related to a total effects coefficient, but expresses im-
pacts slightly differently. Multipliers predict changes
in regional output, income, value added, or employ-
ment from a corresponding change in an industry’s
output, income, value added, or employment.
Poultry production and processing are important
sectors of the North Carolina economy. Nationally,
North Carolina ranks first in turkey production and
fourth in broiler production. In 1993 the combined
final-point-of-sale farm value of broilers, turkeys,
and commercial eggs was $1.477 billion, accounting
for 30% of total agricultural value produced in North
Carolina. Over 98% of the live broilers and turkeys
grown on North Carolina farms were processed in
the state, creating processed products whose value
exceeded $2 billion. The poultry industry generated
almost $800 million in income and supported 25,269
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Source: IMPLAN modified
Poultry Industry Survey da

FTE jobs, of which 10,123 work in the production and
15,146 in the processing sector.

The economic impact of the poultry industry
extends beyond the jobs and income it directly
creates. Total economic impacts (direct, indirect, and
induced) associated with poultry production and
processing in 1993 included almost $1.6 billion of
state income and 52,000 jobs. The biggest beneficia-
ries of the poultry industry’s economic impact were
firms in the wholesale and retail sectors. The income
multiplier associated with poultry processing was
3.00, meaning that for every dollar earned by the
poultry processing firms, a total of three dollars are
generated across the state’s economy. Similarly, the
employment multiplier of 2.92 suggests that for every
person hired by a poultry processing facility, employ-
ment across the state increases by 2.92 people.
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