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Introduction

The Indiana poultry industry is an important part of the state’s agricultural sector. The industry is represented by firms devoted to the production and processing of ducks, turkeys, broilers and eggs. Total poultry product sales were $806.6 million in 2004 (producer survey). The industry paid $142 million in salary and wages to the 5,031 persons employed by the industry. Additionally, the industry had grower contracts with 651 farmers. 


Industry production stimulates additional income and employment in the Indiana economy. Other economic activity associated with the poultry industry includes spending and employment of poultry industry suppliers, such as grain farmers. Also included is any firm selling goods or services used by the poultry industry to support their production and marketing activities. Business activity is also associated with households spending money earned from the poultry processors on household consumption. This paper documents the size and structure of the Indiana poultry industry, explains industry structure, presents income impact estimates, and discusses the industry outlook.  

Overview of Indiana’s Poultry Industry
Size, Location and Rankings
 
Indiana’s poultry industry is composed of two sectors: poultry meats and table eggs. The poultry meat sector is devoted to the production and processing of the three most common avian species: ducks, turkeys and broilers. This sector represents 59% of the total production value of the Indiana poultry industry (Figure 1). In 2004, the total output of poultry meat products was estimated at 607 million pounds with an approximate monetary value of $475 million dollars. Approximately $38.5 million of the total sales were due to exports to Mexico, Russia and Asian countries. The value of production for the turkey sector was higher than that of the broiler and duck sectors.  At the national level, Indiana can boast about two rankings in this sector: 1st in duck production, with the two Indiana duck companies producing 73% of ducks consumed in the U.S. (Ammeson), and 7th in the production of turkeys (Indiana Agricultural Statistics Services).
Figure 1. Share of Indiana’s Poultry Sector by Value of Production
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Source: Poultry Firm Survey

Turkeys, broilers and ducks have been raised in Indiana for more than 50 years. Official data for duck and broiler production in the state are not published to avoid disclosure of the activities of individual firms. The production of turkeys on the other hand is monitored by Indiana Agricultural Statistics. Figure 2 shows the production volume and farm gate value of turkey production in the state. In 1984, approximately 116 million pounds of turkey (6.3 million turkeys) were produced in the state. By 2004, production had increased by 253% to 410 million pounds (13.3 million turkeys). The increase in poundage has occurred due to an increasing number of turkeys raised in the state and mostly because of the ever increasing body weight of turkeys. With bigger turkeys, processors are able to glean more meat with fewer birds. The farm gate value for turkeys raised in Indiana in 2004 was $172 million.
Figure 2. Indiana Turkey Production (Lbs) and Its Monetary Value
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Source: Indiana Agricultural Statistics


The table egg sector is devoted to the production of table eggs and processing of egg products. In 2004 the total output for the Indiana table egg industry was valued at $331 million, representing 41% of the total value of the Indiana poultry industry. Approximately 6.1 billion eggs were produced by the 22.7 million hens under production in the state. Historically, Indiana has played an important role as an egg supplier in the nation. Since 1985 Indiana’s egg production has increased by 9% and has represented 7% to 8% of the total table egg production of the nation (Figure 3). Currently Indiana’s egg production represents 8% of total U.S. production. In terms of number of commercial layers under table egg production, Indiana ranks third in the U.S. behind Iowa and Ohio. 
Figure 3. Historical Indiana Egg Production and Share of National Production 
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Source: Indiana Agricultural Statistics and ERS

Poultry production is centered in the northeast and southern counties of the state. Most bird production occurs in the counties closest to a poultry processing facility. Duck production occurs in the northeast region of the state, mainly in Elkhart and Kosciusko counties. Turkey production is centered in the southwest region. Dubois and Daviess counties are ranked first and second in turkey production in the state. Broiler production occurs in counties of the northeast and south region, mainly in Harrison and Steuben counties. Some of the top egg producing counties in the state include: Dubois, Jackson, Kosciusko, Newton, Pulaski and Wabash.
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Major Poultry Companies in the State and Their Organization

Indiana’s poultry industry is represented by fourteen companies. Six of the companies represent the poultry meat sector and eight represent the table egg producing sector. For the poultry meat sector, there are two companies for each of the avian species. For the egg sector, there are six egg producing companies of which five have more than one million layers under production. The egg sector also has three commercial layer hatcheries operating in the state.  Two of the hatcheries are owned by egg producing firms. The other is an exclusive breeder/ hatchery that supplies one day old female chicks to in-state and out-of-state egg producing firms. Indiana also has one of the five spent hen processing facilities in the nation. Every company, except the spent hen processing facility, is vertically integrated.


Under vertical integration, the production, processing and marketing of poultry products are organized and coordinated by a single firm (Martinez). The poultry production stages may include breeding the parent stock of birds, producing eggs for hatching, hatching eggs, milling the feed, raising the birds to be slaughtered, and maintaining the hens under table egg production. Typically the processor coordinates these stages. The processor may also own the feed mill, the hatchery, the farms that raise birds for slaughter, the farms that house the hens for the production of eggs, and the processing facility. Due to high levels of integration, poultry firms are able to have better control of production inputs, the quantity and quality of output, and are able to perceive consumer preferences and respond quickly with products that cater to their needs.

In the state, five of the six poultry meat firms own their own feed mill, all breed their own stock, have their own hatchery, own some grow-out houses (place where birds are fed to market weight) and do their own processing. Since high capital investments are necessary to build grow-out houses, poultry meat firms usually contract with individual farmers for the raising of birds for slaughter.  Under a typical contract, farmers agree to provide housing, equipment, labor, utilities, manure and mortality disposal and procurement of litter material for growing birds destined for processing. The processor on the other hand agrees to provide the farmer with one-day old birds, feed, medicine, expert supervision to monitor farmer operations, and a pre-established payment for their services and output on a per pound basis for live birds. In 2004 the poultry meat sector had contractual arrangements with 596 farmers in the state.

The egg firms in the state are also vertically integrated but do less contracting with individual farmers. The egg firms in the state own their own feed mill, pullet replacement farms, egg production houses and processing facility. In 2004 the egg industry had contractual arrangements with 55 farmers for the production of eggs and for raising replacement pullets. The contract arrangements are similar to the poultry meat sector

The production stages for each poultry sector are presented in Figure 4. Following is a description of each of the different production stages and relevant information to Indiana’s production. 

[image: image10.emf] 

0

1000

2000

3000

4000

5000

6000

1960 1970 1980 1990 2000

Million Lbs (Broilers)

0

100

200

300

400

500

600

700

Million Lbs (Turkeys)

Broiler Turkey

Million Lbs (Broilers)

Million Lbs (Turkeys)

Figure 4. Production Stages for the Egg and Poultry Meat Industries

Primary Breeders


Primary breeders are responsible for maintaining pure blood lines and developing cross-bred blood lines of broilers, turkeys and ducks. Each line of birds has different genetic characteristics. To provide an adequate gene pool for future desirable characteristics, several diverse lines of birds need to be maintained. Primary breeders offer any of the first three generations (grandparent, parent, or day-old chicks) for lines of birds which poultry firms ultimately market as fifth generation. Typically day-old chicks are purchased as “parent stock” by the poultry firms from primary breeders. Both duck firms in the state have their own primary breeding flocks.
Replacement Farms


The day-old chicks which are bought from the primary breeders are raised in the replacement farms. In these farms, birds are kept until they reach the age of sexual maturity. These mature birds are known as “parent stock”. Historically broilers, turkeys and ducks raised for meat consumption have had white feathers. The white feathers give birds a cleaner look when raised indoors and any white pinfeathers look less unappetizing if the birds are not completely plucked at the time of slaughter (Bugos). Each of the poultry meat producing companies in Indiana has their own replacement farms.
Breeder Farms


Sexually mature birds from replacement farms are moved to breeder farms. Male and female birds are kept together for the production of fertile eggs from which the commercial broilers, turkeys and ducks (fifth generation birds) will hatch. Poultry meat companies may own their own breeder farms or contract with independent farms for this stage of production.  There are two egg producing firms in the state that have their own breeding farms. There is also a commercial hatchery with its own breeding farms that produce the eggs to be hatched.
Hatchery


Fertilized eggs obtained from breeder farms are sent to the hatchery. Eggs are placed in large-scale incubators. At the time of hatching, chicks (male for broilers and female for pullets), ducklings (one-day old ducks) and poults (one-day old turkeys) are vaccinated and prepared for transport to the next stage. The poultry meat companies typically own a hatchery. There are also three commercial hatcheries in the egg sector, one of which is devoted exclusively to providing one day old chicks to in-state and out-of-state egg producing firms. The other two hatcheries belong to egg producing firms and may also sell to other egg producing firms.
Pullet Replacement Farms


The day-old female chicks arriving from the hatchery are raised in the pullet replacement farms. In these farms, young hens are kept until they reach the age of egg production. These hens will replace hens that have already outlived their production period. Pullets typically start laying eggs at 20 weeks of age, but are sent to egg producing farms at 16 weeks of age for acclimation to the new facility. Each Indiana egg producing firm has several pullet replacement farms. Most of the farms are owned by the processor, yet some are on contract with independent farms.

Grow-out Farms


Grow-out farms raise the newly hatched birds up to market weight. The market weight for all birds may vary, yet the typical weights of live broilers, ducks and turkeys are 3, 6 to 7, and 20 pounds respectively. The Indiana poultry meat companies generally contract out this stage of production. The grow-out farms supply the processors with birds that have reached the adequate market weight. Grow-out farms are typically within a 30 mile radius of the processor. 
Egg Producing Complex

A typical egg producing complex may consist of one or several layer houses with a capacity for 100,000 hens. The complex may be of two types: in-line or off-line. An in-line complex refers to an egg collection system that conveys eggs directly from the layer houses into the processing plant. An off-line complex consists of independent layer houses whose production must be transported to a processing facility. Both types of complexes are used in Indiana. The egg producing complexes are typically owned by the egg producing company, and just a small portion of egg production is contracted to independent farmers.
Feed Mills


A feed mill operation is responsible for the formulation of the different feeds utilized during the distinct stages of production. Each feed mill has a grain receiving operation, an ingredient storage area, a mixing system and a pellet-making operation. Corn and soybean meal are the main feed ingredients, with the addition of nutritional supplements such as amino acids, macro and micro minerals. Every poultry meat and egg company in Indiana owns a feed mill. In 2004 about 17 million bushels of corn and 184,000 tons of soybean meal were used in Indiana as feed ingredients for the poultry meat sector. This is equivalent to 1.8% of corn and 3% of soybeans produced in the state in 2004. The turkeys consumed most of the corn and soybean meal, followed by the broilers and ducks (Figure 5). For the table egg sector approximately 24 million bushels of corn and 252,365 tons of soybean meal were used (Figure 6). This is equivalent to 2.5% of corn and 4% of soybeans produced in Indiana in 2004, although both ingredients may be obtained from adjacent states depending on price and quality.
Figure 5. Consumption of Corn and Soybean Meal by Different Poultry Industries

[image: image4.emf]0

5,000,000

10,000,000

15,000,000

20,000,000

25,000,000

30,000,000

Turkeys Broilers Ducks Eggs

Corn

0

50,000

100,000

150,000

200,000

250,000

300,000

Soybean Meal

Corn (bushels) Soybean Meal (tons)

Corn

Soybean Meal


Source: Poultry Firm Survey
Slaughter and Further Processing Plants

In the poultry meat sector, processing includes slaughtering, de-feathering, eviscerating, trimming and chilling of the whole or cut-up birds. The meat may then be submitted to further processing where it becomes the primary ingredient for ready-to-cook or ready-to-eat products such as chicken nuggets, marinated duck meat and turkey sausages. For the table egg sector, processing includes cleaning, sanitizing, grading, packaging into cartons and refrigeration of eggs for transport. Eggs may also undergo further processing. For this, eggs are broken, pasteurized and separated into their subcomponents: egg whites, egg yolks and shells. These ingredients may be combined with other ingredients to create a final product. These products can fall into four categories: refrigerated liquid egg products, frozen egg products, dried egg products and non food by-products. Table 1 tabulates some of the processed and further processed products produced in the state. All processing and further processing plants in the state are highly mechanized and automated to handle high volumes of product. Every plant still requires a lot of human labor. Most of the employment is accounted for by the processing stages.
Table 1. Processed and Further Processed Poultry Products from Indiana

	Ducks
	Broilers
	Turkeys
	Eggs

	- Whole duckling 

   (w/o marinade)

- Bone-in parts: whole leg,    

  breast quarter

- Boneless breast (w/o skin)

- Giblets - Livers 

- Tongues & Feet 

Further Processed Products

- Duck sticks

- Pre-cooked and Marinated  

  Breast Filets,  whole legs 

  and fully cooked, ready to eat 

  half ducks
	- whole broilers

- Cut-up parts: breasts, 

   thighs, drumsticks, leg 

   quarters, wings

Further Processed Products

- Lemon Pepper Rotisserie 

  Chicken

- Chicken Cordon Bleu

- Chicken with Broccoli 

   and Cheese

- Breaded chicken parts
- Flavored/seasoned chicken  

   parts
	- Fresh/Frozen whole 

  turkeys

- Cut-up parts: breast,  

  tenderloins, thighs,    

  wings, drums, breast  

  skin, wing tips, tails

Further Processed Products

- Ground turkey

- Turkey Sausages

- MST – mechanically separated 

   turkey
	- Table eggs in cartons
Further Processed Products

- refrigerated liquid yolks, 

- liquid whites, 

- liquid whole eggs,

- diced eggs,

- pre-cooked scrambled egg 

   patties, 

- dried egg products
- hard cooked eggs


Spent Hen Processing Facility


A spent hen processing facility slaughters and processes hens which have ceased their egg production cycle. The meat is used as an ingredient for soups, chicken salad, hot dogs and canned chicken  (Scanes et.al.). Indiana has one such facility and it obtains hens from in-state and out-of-state egg producing companies.
Cost Structure for the Poultry Meat and Table Egg Sectors

This section describes the cost structure of the meat and egg sectors. Data was obtained from a survey administered to the 14 poultry firms in the state. The data represents the cost structure of the poultry industry at the processor level. 

Only three production inputs account for 64% of total costs for the meat sector and 74% for the egg sector. Feed, salaries and contract payments are the three most important cost inputs. The purchasing of feed ingredients represents the highest cost to both sectors of Indiana’s poultry industry (Figure 6). Feed represents 32% of total costs for the meat sector and 50% for the egg sector. The two main feed ingredients, corn and soybean meal, are abundant in Indiana at lower costs than states in the west, east and southern United States. Any price increases in feed ingredients would have a major effect on the cost of producing poultry products.  A 10% increase in corn and soybean meal cost would represent and extra expense of $8 million to the poultry meat sector and $10.5 million to the egg sector.
Figure 6. Cost Structure for the Poultry Meat and Table Egg Sector

[image: image11.emf]Feed

32%

Health of Birds

1%

Payments to 

Contract 

Growers

12%

Maintenance, 

Repair & 

Depreciation

4%

Utilities

3%

Transportation

4%

Packaging 

Materials for 

Processing

5%

Salaries and 

Benefits

22%

Other Production 

& Processing 

Costs

17%


Source: Poultry Firm Survey

The second highest cost category is employee salaries and benefits which represent 22% and 13% of the total costs for the meat and egg sectors respectively. Most of the salaries were paid to employees who work at the processing facility. The meat sector had 3,344 employees and paid salaries of approximately $96.3 million (Table 2). The average income for each employee was $28,809. The egg sector employed 1,687 employees and paid salaries of approximately $45.6 million. The average salary for an egg sector employee was $27,000. 

Table 2. Number of Employees, Total Salaries and Average Income per Poultry Sector
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Meat Production 3,344 $96,337,938 $28,809

Egg Production 1,687 $45,549,028 $27,000

Total 5,031 $141,886,966 $28,203


Source: Poultry Firm Survey

The third highest expense for both sectors is the payment to contract farmers. The meat sector paid $53.7 million to 596 contract farmers (Table 3), which is equivalent to 12% of total cost. The egg sector paid $14.2 million to 55 contracted farmers which represented 11% of the total cost to the sector. 
Table 3. Number of Contract Farmers and Yearly Payment by Sector

[image: image6.emf]Farmers Total Annual Payment Average Annual Payment

Meat Production 596 $53,731,973 $90,154

Egg Production 55 $14,214,000 $258,436

Total 651 $67,945,973 $104,372


Source: Poultry Firm Survey

Due to the processing and further processing of meats and eggs, packaging is important for the integrity of the final products. Packaging (paper and plastic) represents 5% of total cost to the meat sector and 10% to the egg sector. The poultry firms also incur transportation costs to deliver final products to their customers. For the meat sector transportation represents 4% of total costs, while for the egg sector transportation represents 1% of the total cost.  Maintenance, repair and depreciation of facilities represent 4% of total costs for both sectors. The use of water, electricity, gas, telephone represents 3% of utility cost to the meat sector and 2% for the egg sector. Veterinary supplies, including pharmaceuticals represents a minor cost to both industries at 1% of total costs. Other production and processing costs represent 17% for the meat sector and 8% for the egg sector. This category includes condiments and other meats used in further processing, insurance, purchase of breeding stock, office supplies, processing personnel supplies, sanitary and cleaning supplies, marketing expenses, property taxes and insurance. 
Total Economic Activities of the Indiana Poultry Industry

The total economic activities of an industry can be separated into three categories – direct, indirect and induced. The direct economic activities have to do with the sales, income and employment that are generated solely by the Indiana poultry industry. Sales represent the total value of all the poultry products that are sold by the industry. Income represents the salaries received by the people that are employed by the poultry industry. 

The indirect economic activities are related to the poultry industry’s purchases of materials and services from ancillary industries within the state. Examples of ancillary industries to the state’s poultry industry include trucking firms that transport finished product, vendors of farm equipment and plant equipment, vendors of processing equipment, veterinary services, real estate agencies and financial institutions. The purchases by the Indiana poultry industry represent sales to the vendors who provide their services and materials. The vendor’s sales are then allocated as income payments to their employees and to purchases from other vendors. The transactions between the poultry industry and their vendors and between vendors of the vendors result in multiple rounds of linked economic activities.

The induced economic activities occur because the employees and business owners that spend at least some of their incomes on consumer goods and services within the state of Indiana. The purchase of food, television sets, air conditioners, vehicles and the like by people that earn their incomes through the poultry industry and its vendors would then be credited as induced economic activities. 

The sum of the direct, indirect and induced economic activities make up the total economic activities related to Indiana poultry Industry. For this study, an Input-Output model for the state of Indiana was used to assess the interaction among sectors of economy of Indiana. Specifically IMPLAN (IMpact Analysis for PLANning) software was used to identify and estimate the value of the linkages of purchases and sales of commodities between industries, businesses and final consumers. A model using 2002 data (most recent available) was constructed for the state of Indiana and was utilized to measure the indirect and induced economic activities related to Indiana’s poultry industry. The IMPLAN model contains the linkages between 509 sectors of the Indiana economy.

The direct economic activities were obtained through a survey administered to the fourteen poultry companies in the state during the first months of 2005. The value of poultry output or sales in 2004 was $806,594,200. The industry employed 5,031 people and paid $141,886,966 in salaries (Table 4). After including the indirect and induced effects, the total economic effects attributable to the Indiana poultry industry included an estimated $1,600,453,511 in industrial sales, 11,312 jobs and personal income of approximately $351,034,230 million to the people of Indiana.


Table 4. Direct, Indirect and Induced Effects Attributed to Indiana’s Poultry Industry
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Direct

$806,594,240 $141,886,960 5,031

Indirect $707,309,699 $153,757,291 4,672

Induced $225,650,003 $73,285,607 2,574

Total $1,739,553,923 $368,929,866 12,277


Source: IMPLAN

Table 5 presents the total economic activities obtained from IMPLAN separated into the National American Industry Classification System (NAICS) sectors (i.e., effects on the 509 sectors of the IMPLAN model were aggregated into their respective NAICS sector). The poultry production sector and the poultry processing sector are presented independent of their corresponding NAICS sector. The poultry production and processing sector were responsible for about 60% of total employment and for   sector was estimated at $324 million, with labor income of $39 million paid to approximately 1,771 workers. The total output for the poultry processing sector The sector with the highest output, labor income and employment is the manufacturing sector. The poultry meat and egg processing effects are tabulated under this sector. The output is valued at approximately $919 million with $187 million in wages paid to 5,283 workers. Jobs represented by the manufacturing sector represent 50% of all jobs attributed to the poultry industry. The sector with the second highest output, labor income and employment is the agricultural sector. This sector includes the purchasing of grains and poultry and egg production. The output is estimated at approximately $268 million with $69 million in wages paid to 730 workers. Employment on agriculture related industries is 7% of all jobs attributed to the poultry industry. A significant portion of jobs are also created on the retail trade, healthcare and social assistance, accommodation and food services, transportation and warehousing sectors which aggregately represent 20% of all jobs.
Table 5. Total Economic Effects Attributed to Indiana’s Poultry Industry by NAICS Sector
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Agriculture

$1,251,769,619 $201,572,488 7,587

Utilities

$23,622,555 $4,934,957 50

Manufacturing

$67,150,037 $11,953,955 230

Trade

$74,771,658 $31,563,311 997

Transportation and Warehousing

$39,794,155 $16,487,131 421

Finance, Insurance & Real Estate

$60,591,232 $14,513,262 414

Services

$75,526,107 $34,784,535 1,511

Healthcare and Social Assistance

$34,206,067 $18,473,535 495

Other 

$112,122,493 $34,646,693 572

TOTAL $1,739,553,923 $368,929,866 12,277


Source: IMPLAN
Indiana Poultry Industry Outlook

U.S. per capita poultry consumption (broilers, turkey and eggs) has increased by 47% over the past 30 years (Figure 7).  In 2004 U.S. per capita consumption of poultry products was 104 lbs, more than beef and pork. Poultry product consumption is expected to increase domestically due to several factors including population growth, increasing disposable incomes, health benefits and relatively cheaper prices compared to other protein sources. The poultry industry's ability to develop and market a variety of ready to cook products will continue to support future consumption growth.
Figure 7. Historical Per Capita Consumption of Major Protein Sources in the U.S.
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Of total U.S. production, about 16.4% of broiler meat, 8% of turkey meat and 10.4% of duck meat were exported in 2004. Historical export quantities of broiler and turkey meat are presented in Figure 8. From 1990 to 2003, total exports of broiler and turkey meat has almost quintupled from 1.2 billion pounds 5.3 billion pounds. This increase in exports has occurred due to competitively priced, high quality U.S. products and income increases in the importing countries (Salin et.al.). Most of the poultry exports are destined to Russia, Mexico, Japan, Canada, China, Hong Kong, Taiwan, Latvia and Estonia. Exports of poultry meats and eggs are expected to continue to increase due trading countries that have higher disposable incomes and to trade agreements, such as DR-CAFTA with Central America and the Dominican Republic, that facilitate trade.

Figure 8. U.S. Broiler and Turkey Exports


Source: ERS

Growth in domestic consumption and exports is likely to translate into overall industry growth. The Indiana poultry industry is in a good position to grow. Indiana has a competitive position compared to other poultry and egg producing states. The primary advantage of Indiana producers is the availability of low cost feed. Feed represents 32 % and 50% of the total cost of producing and processing meats and eggs. Any savings on feed has a relatively large impact on production costs. The second advantage for the state is market access. Indiana processors are close to major urban areas such as Chicago, St. Louis, Indianapolis, and have an efficient transportation systems to distribute their products to the densely populated eastern U.S. markets. With increasing fuel prices, Indiana processors will face lower distribution costs than producers located farther away from major markets. Results from the producers’ survey indicate that during the next five years, the Indiana poultry industry will be expanding through capital investments of $189 million in new production and processing facilities in the state. Industry expansion in the state means improved farm income through backward linkages to the farm. It will also add income and employment in the processing, marketing and distribution sectors of the industry.
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