Indiana’s Egg Industry
By Carlos D. Mayen and Kevin T. McNamara

Introduction


Indiana’s significant role in the egg industry is summarized by an egg monument in Mentone, Indiana. This egg monument represents the world’s second largest egg
. The commentary on the face of the monument reads “The Egg Basket of the Midwest”. Indiana’s egg production represents 8% of total table egg production in the U.S. (Indiana Agricultural Statistics Service). In addition to table eggs, Indiana also produces hatching eggs which are incubated to replenish the laying hen stock.  Indiana ranks third among egg producing states in number of commercial layers in egg production, behind Iowa and Ohio. In 2004, the number of layers (hens) in Indiana was approximately 22.7 million (Indiana Agricultural Statistics Service) with production of 6.1 billion table eggs a year. Indiana also is home to the second largest egg producing firm in the nation, Rose Acre Farms.

The Indiana egg industry consists mainly of six major egg producing companies, three commercial hatcheries and a spent hen processing facility. Five egg producing companies have more than 1 million layers in production. In 2004 the industry had an estimated production value of $331 million. It employed 1,687 persons who earned wages and benefits of $46 million. There were also 55 farms on contract with the egg producing firms to raise replacement pullets (young laying hens ready to lay eggs) and eggs, earning a yearly income of $14.2 million. 

Indiana egg producing firms are vertically integrated, i.e. two or more production stages are owned and coordinated by a single entity. The single entity is also referred to as the “integrator” of all production stages. An egg producing firm typically owns and coordinates all egg production stages including: breeding of laying hen stock, hatching of chicks, feed milling, growing replacement pullets, egg production, processing and further processing of eggs. The firm may also contract some of the egg production with independent farmers. The final products are eggs that may be packaged in cartons or further processed products such as refrigerated liquid eggs or dried egg products. The coordinated arrangement of egg production stages under single ownership has allowed egg producing firms to grow larger, produce more efficiently, and cater more closely to changing consumers’ needs and preferences. The purpose of this paper is to describe how the Indiana egg industry operates, to provide consumption patterns at the U.S. level and to provide an outlook on the Indiana egg industry.
From Backyard Hen Production to Vertically Integrated Firms

Commercial egg production in Indiana can be traced back to the early 1920’s. 
Existing Indiana egg company records indicate that by the 1920’s several companies had about 1000 laying hens under production, a sizeable quantity at the time. Eggs were also produced for family consumption by ubiquitous backyard hens. Eggs not consumed in the household were then sold to local stores. According to the Census of Agriculture, there were 186,182 egg farms responsible for producing 83 million eggs in Indiana in 1919. Average production per farm was 445 eggs. By 1924, egg production had increased to 1.5 billion eggs, about 4% of national production (Figure 1). Since the 1950’s egg operations have tended to grow in size and diminish in number. By 2002, there were 2,152 farms in the state involved in the production of 6 billion eggs, including table eggs and hatching eggs, with an average production of 2.8 million eggs per farm. However, 93% of the total Indiana table egg production is accounted for by only 6 egg companies. Each of these firms has more than a million layers in production. Some of the top egg producing counties in the state include: Dubois, Jackson, Kosciusko, Newton, Pulaski and Wabash.
Figure 1. Indiana Total Table Egg Production and Its Share of National Production 
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There are several factors that have allowed the increase in size of egg producing firms. The first factor is related to technological advances that occurred primarily after World War II (Martinez). These advances include: improved genetics for better rate of egg production, better disease control that allowed a higher concentration of birds, and advances in facilities and machinery that could handle eggs in larger volumes (Rogers; Lasley). The egg industry has also taken advantage of economies of size, i.e. reduction in unitary production costs as production levels increase. Another factor that has allowed egg firms to grow in size is the efficiency gained through the vertical integration of production stages. Under a vertical integration arrangement, the processor typically owns and controls two or more production stages, including: breeder farms, a hatchery, pullet replacement farms, egg producing farms, a feed mill, and the grading, packing and further processing facility. Efficiency occurs in the reduction of transaction costs between production stages and in the coordination of stages to produce the desired quantity and quality of final products (Martinez). Figure 2 includes a diagram of the egg production flow. A description of each stage follows.
Figure 2. Egg Production Stages












Primary Breeders


Primary breeders are responsible for maintaining pure blood lines and developing cross-bred blood lines of layers. 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 used in egg production. Typically day-old chicks are purchased from primary breeders as “parent stock” by the commercial hatcheries and/or egg producing firms. The “parent stock” for the white-egg layers under production in Indiana is purchased from three primary breeders: Lohmann-Hy-Line International, Hendrix Poultry Breeding and Hubbard-ISA. 
Breeder Farms


“Parent stock” birds are moved to breeder farms. Male and female birds are kept together for the production of fertile eggs from which pullets (fifth generation birds) will hatch. There are two egg producing firms in the state that have their own breeding farms and hatchery. Indiana is also home to a hatchery owned and managed by one of the three primary breeder firms.
Hatchery


Fertilized eggs obtained from breeder farms are sent to the hatchery. Eggs are placed in large-scale incubators. At the time of hatching, female chicks are vaccinated and prepared for transport to the next stage. Most Indiana egg firms buy one-day old chicks from commercial hatcheries, primarily from in state hatcheries.
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 18 to 20 weeks of age, but are sent to egg producing farms at 16 weeks of age for acclimation to the new facility. The larger Indiana egg producing firms have several pullet replacement farms. Most of the farms are owned by the integrator, yet some are on contract with independent farms.
Feed Mill

A feed mill operation is responsible for the formulation of the different feeds utilized during the distinct stages of egg 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. In 2004 about 24 million bushels of corn and 252,365 tons of soybean meal were used in Indiana as feed ingredients for the production of eggs. This is equivalent to 2.5% of corn and soybean meal from 4% of soybeans produced in the state in 2004, although both ingredients may be obtained from adjacent states depending on price and quality.
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.

Processing and Further Processing Plant


This is the final production stage for eggs. Eggs coming from layer houses are cleaned and sanitized, graded, packaged into cartons and refrigerated for transport. Eggs may also undergo a further processing step. For this, eggs are broken, pasteurized and separated into its products: egg whites and egg yolks. 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. The six major Indiana egg producing firms package their own eggs, and three of them are involved in further processing. Examples of further processed products include: pre-packaged hard boiled eggs, sealed plastic bags of ready-to-cook scrambled egg mix with spices, and scrambled egg patties.
Spent Hen Processing Facility

At a spent hen processing facility, hens which are no longer in production are slaughtered and processed. The meat is used as an ingredient for soups, chicken salad or hot dogs (Scanes et.al.). Indiana has one such facility and it obtains hens from in-state and out-of-state egg producing companies.

Each egg company in the state owns a feed mill, processing facility and egg production complexes (both in-line and off-line). Female chicks which are grown to become the replacement pullets may be hatched by the companies themselves or bought from the commercial hatchery. The firms may also contract with individual farmers for the raising of replacement pullets or production of eggs. Typically the farmer provides housing, equipment, labor and utilities, while the company provides feed, medicine, birds, expert supervision and a pre-established payment for the farmer’s services. The state produces table eggs sold in cartons and further processed products including refrigerated liquid yolks, liquid whites, liquid whole eggs, diced eggs, pre-cooked scrambled egg patties, and dried egg products.
Cost Structure of the Indiana’s Egg Industry

Indiana egg production costs are dominated by feed costs (Figure 3). Feed, represents about 50% of the total cost of producing eggs. Payment for labor is the second highest cost item. About 13% is due to salaries and benefits to employees directly related to the companies, and 11% due to payments given to contract farmers. The packaging of eggs representing 10% of total cost is the third highest category. Table eggs are usually packaged in paper or Styrofoam containers, while further processed products require more elaborate packaging. Other production and processing costs represent 8%, followed by maintenance, repair and depreciation of facilities at 4%, utilities at 2%, and bird health and transportation costs representing 1% each of total costs.
Figure 3. Cost Structure of Indiana’s Egg Industry
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Egg Consumption in the U.S.

In 2003 each American consumed approximately 253 eggs. This is 38% less than the all time high of 421 eggs per capita consumed in 1945 (Figure 4). Much of the decline in per capita egg consumption is associated with changing eating patterns, fewer home-cooked breakfasts, change in consumer preferences and health concerns about cholesterol in eggs. Per capita consumption declined from the 1945’s peak until the 1990’s when total egg consumption leveled off, fluctuating between 234 and 244 eggs per capita.  For the last five years, consumption of eggs has been rising. This is attributed to a decrease in the real price of eggs. After accounting for inflation, the wholesale price for a dozen of grade A eggs has decreased by 50% since 1983, from 76 cents a dozen to 38 cents a dozen (1983 index year). Consumer attitudes toward eggs have also changed. New research has shown eggs to contain less cholesterol than previously documented (Putnam and Allshouse). There are also new egg products, such as liquid eggs, that emphasize convenience.  The consumption of these types of further processed egg products have almost doubled since 1983. The consumption of eggs, especially egg products, is expected to continue to rise as the egg industry responds to consumer demand for more convenient foods.
Figure 4. Historical Per Capita Egg Consumption in the U.S. 
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Outlook for Indiana’s Egg Industry

The consumption of eggs, especially of egg products, is increasing in the U.S. Indiana will continue to have an important role as supplier of table eggs and further processed egg products. The state has a competitive position compared to other egg producing states. The primary advantage of Indiana egg producers is the availability of low cost feed. Feed represents 50% of the total cost of producing and processing eggs, thus 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, Detroit, Louisville, Saint 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 farther away from major markets. There is also excess capacity by the industry in the state that can be taken advantage of as the demand for egg products that cater to convenience continues to increase. This competitiveness in feed cost and market access will enable Indiana to continue being the “Egg Basket of the Midwest”. 
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� Carlos Mayen is a graduate student and Kevin McNamara is a professor in the Department of Agricultural economics, Purdue University.


� The Mentone Egg dates back to 1946 when it was constructed to advertise the local egg festival. This egg is made of concrete, weighs 3,000 pounds, and is 10 feet high. The background of the commentary “The Egg Basket of the Midwest”, is a basket of eggs within an outline of Indiana.
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