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With Animal Welfare issues are becoming more prominent in the animal agriculture 

community, especially with the passing of California’s Proposition 2 during the 

November 2008 elections.  This proposition, known as the Prevention of Farm Animal 

Cruelty Act, mandates that laying hens, pigs and veal calves have the ability to stand 

up, turn around and lay down without any hindrance.  In response, egg producers 

throughout the country are questioning what impacts regulations similar to Proposition 

2 will have on their industry.  This concern extends even to smaller egg producing 

states, including Oregon.  To assess the possible impacts of these regulations, should 

they be applied to the Oregon egg industry, it was important to first analyze the 

current state of Oregon’s egg industry including cage, cage free and free range 

production, followed by estimating the change in the cost of producing eggs if the 

California regulations were applied to the Oregon egg industry.  Once these analyses 

were performed the economic importance of the existing industry before and after 

these new regulations, was assessed through the use of the IMPLAN Pro impact 



 

analysis software.  The results of the research showed that Oregon’s egg industry 

currently ranks 17
th

 among agriculture commodities in Oregon with approximately 

2.375 million hens producing eggs in the state in large commercial production.  A 

survey of the Oregon free range industry, an alternative to commercial egg production, 

found that the majority of free range flocks are small with the average flock size of 

around 100 hens.  The cost of production for both systems was determined with a 

commercial cost of 61.5¢ per dozen and a free range cost of around $7.40 per dozen 

for variable costs including labor.  When the commercial costs were adjusted to meet 

the possible future floor space requirements, it was estimated that the cost of 

commercial eggs would increase from 61.5¢ to $1.30 per dozen.  When the IMPLAN 

analysis was run to determine the impact of the egg industry on Oregon’s economy it 

was noted that the egg industry in its current state has an exogenous demand, demand 

from outside of the state, of $16.15 million as compared to the exogenous demand of 

$1.39 million after adjusting the production system to meet a Proposition 2 type 

industry in Oregon. 
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An Economic Analysis of the Oregon Egg Industry and the Impacts of State 

Mandated Floor Space Requirements 

 

 

Chapter 1 - Introduction 

Industry Description 

 The chicken egg is a unique commodity with few substitutes.  Sales figures 

show that no matter the price, there is still a market for chicken eggs, meaning demand 

for chicken eggs is inelastic.  In 2007, the egg market topped $5.1 billion (Mintel 

2008).  Even after adjusting for inflation, revenues grew by over twelve percent since 

2002 (Mintel 2008).  Although the market has witnessed changes over the years 

because of price increases and diet fads (such as the low-carbohydrate craze), egg 

consumption has remained stable (Mintel 2008).  In 2008, approximately 90.2 billion 

eggs were produced in the United States with Iowa, the state with the largest egg 

production, producing over 14 billion eggs itself.  While Oregon is not a major 

producer, it produced 769 million eggs in 2008 (Figure 1.1). 

 The value of Oregon chicken egg sales in 2008 were over seventy-one million 

dollars (OAIN 2008), placing them 17
th

 on the list of agricultural commodities 

produced in Oregon. Currently, only three large scale commercial egg production 

farms exist in the state of Oregon (Hermes 2009).  In general, commercial chicken egg 

production uses only two different types of egg laying chickens.  The Single Comb 

White Leghorns are used for white shelled eggs commercial production and brown 

shelled eggs production is from a Rhode Island Red cross (North and Bell 1990).  
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Although production practices are determined on a farm by farm basis there are some 

general rules of thumb that, in general, most farms follow. 

 In home production, often referred to as backyard flock production, there are a 

number of egg production systems in use.  Some producers have an interest in raising 

chickens to meet household egg needs, even when the cost of production may be 

higher than the cost of purchasing commercially-produced eggs (Thornberry 1997).  

There is not a standard breed of chicken that is used for backyard egg production as it 

is mainly a personal preference on the desired egg type or a favorite breed.  Some of 

the common dual purpose breeds include the Rhode Island Red and Plymouth Rock 

(Sander and Lacy 1999).  

 For small scale production, there are some ―rules of thumb‖ that are generally 

followed.  The most practical size for beginning small scale production is 

approximately 1,000 hens.  The hens are generally allocated about 1.5 square feet per 

hen (Patterson, Greaser, and Harper 1999).  In this type of production, a more efficient 

laying hen is used such as the commercial White Leghorn for white egg production 

and a similar brown egg layer (Hamre 1998). 

 In commercial egg production, laying hens are housed in a battery-cage type 

(Figure 1.2).  The practice of using battery cages has been in use, in some form or 

another, since the early 1930s (North and Bell 1990).  There continues to be several 

forms of battery-cage systems which, while different, still employ very similar 

practices.  In general, hens are housed in wire cages that have a slanted floor, feed 
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troughs and automatic water delivery systems.  These cages are stacked in multiple 

layers or decks, the number of levels determined by the producer.  Each cage will 

accommodate multiple hens, with each hen having approximately sixty square inches 

(North and Bell 1990). 

 With a growing emphasis on animal welfare issues, organizations such as the 

Humane Society of the United States have expressed a greater desire for more 

stringent guidelines on how chickens are confined (HSUS 2009).  While these 

guidelines are not enforced by any governing body, commercial producers can choose 

the guidelines established by the United Egg Producers.  These guidelines, first 

introduced in 2002 as a voluntary program, are known as the "Animal Husbandry 

Guidelines for U.S. Egg Laying Flocks."  If a farm meets these guidelines then the 

product is labeled as ―United Egg Producers Certified,‖ a label approved by the United 

States Department of Agriculture and the Food and Drug Administration (UEP 2004). 

 Under the guidelines of the United Egg Producers, beginning April 1, 2008, 

commercial white egg laying Leghorns and brown egg layers are required to have 67 

and 76 square inches of space, respectively.  The United Egg Producers have other 

requirements such as the cage floor cannot exceed a slope of eight degrees as well as 

specifications on proper ventilation and lighting control. The complete list of 

guidelines for both caged and cage free laying operations can be found in the United 

Egg Producers Animal Husbandry Guidelines for U.S. Egg Laying Flocks (UEP2008).  

These production practices will be discussed in further detail later. 
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Current Issues 

 In the November 2008 California approved Proposition 2, known as 

Prevention of Farm Animal Cruelty Act.  This law requires that any ―confined animal‖ 

not be confined for a majority of the day without being able to turn around, lie down 

freely, or fully extend their limbs.  Under this proposition, a confined animal is 

defined as, ―any pig during pregnancy, calf raised for veal, or egg-laying hen who is 

kept on a farm (Proposition 2 2009).‖  The Humane Society of the United States 

(HSUS) was the principle sponsor of Proposition 2, and it was passed by the voters 

with 63% yes vote (HSUS 2009).  According to the HSUS web site, other states that 

have similar regulations include Arizona, New Hampshire, Vermont and Washington 

(HSUS 2009) although some of these states only involved veal and gestation crates 

which are also regulated under the proposition.  

 The passage of Proposition 2 in California has plunged the state’s egg 

industry into an uncertain future.  Will the industry adapt to the new rules or move out 

of state?  Because this proposition passed easily in California (Russell and Steever 

2008) it is anticipated that similar attempts to effectively ban cage-style egg 

production will be placed on ballots in other states.  These issues raised concerns 

among Oregon egg producers as well as producers in other states with even larger 

industries (ThePoultrySite 2008).   This concern was intensified when, after the 

passage of the California proposition, Northwest egg producers were told to follow 

California’s lead or a similar bill would be placed on ballots in their states (Producers 

2009). 
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 Oregon egg producers are concerned about the impacts of regulations like 

California’s Proposition 2 affecting their industry.  While the Oregon egg industry is 

small in comparison to other egg producing states, questions of both the consumers of 

eggs and producers are being generated.  Major topics of interest include the impacts 

on consumer choice, production and the economy, animal issues as well as consumer 

needs.  Without a study focusing on the production, economic and consumer choice 

impacts of these regulations, uncertainty in the egg industry in Oregon and across the 

United States will only continue to grow. 

Objectives 

 The overall objective of this thesis is to assess the current state of Oregon’s 

egg industry, evaluate the effects of proposed changes in the regulations of egg 

production practices presently used in Oregon, and to investigate possible alternatives 

to current production practices that would provide a competitive advantage for 

Oregon’s egg production.  This thesis explores the Oregon egg industry in a new way.  

Having an overview of the current industry will provide a baseline as well as a 

direction to proceed in future research.  The thesis will also explore the further 

implications of the passage of regulations like Proposition 2 and the impacts that strict 

regulations will impose on local industries and economies.   

 A major objective of this thesis is to provide insight into the production side of 

animal welfare issues.  While the issue of animal welfare has been extensively debated 

in the past years, very few have looked at the impact on producers rather than 
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consumers.  By examining the effect of regulations on the industry, consumers and 

voters will be able to make more informed decisions. 

Steps to Reach the Objectives 

 In order to reach the objectives outlined above, several steps will be taken:   

 Provide an overview of the current egg industry – what are current production 

costs, the number of eggs produced and current practices used in the Oregon 

egg industry. 

 What are the potential short term and long term impacts on Oregon’s egg 

industry from enacting regulations like that of Proposition 2 in California, on 

Oregon’s Egg industry? 

 How much impact does Oregon’s egg industry have on the local economies, 

and how might this change if the industry converted to cage free, or free range 

egg production? 

 Is free range egg production economically viable in Oregon?   

Chapter Outline 

 Throughout this thesis there will be several different approaches to the egg 

industry and animal welfare issues in general.  In Chapter Two a general overview of 

egg production techniques currently in use, followed by a review of the current 

research on the topics of farm animal welfare issues as well as other techniques used 

to examine the egg economy.  The current state of the Oregon egg industry will be 

discussed and reviewed in Chapter Three including free range producers in the state.  
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Chapter Four will focus on the impact within the industry of a regulation change in 

Oregon, including price change as well as the economic impacts.  Then Chapter Five 

will provide a summary of the possible state wide impacts of regulation change on the 

egg industry.  Chapter Six will provide conclusions and final implications of the 

research presented in this thesis. 
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Figure 1.1 - Map of Annual Egg Production by State. (USDA/NASS 2009) A map 

of the annual egg production in the United States, by state for the year 2008.  

Compiled by the USDA NASS. 

 

Figure 1.2 – Drawing of Battery Cage System. (LayWel 2007) A schematic of a 

conventional battery cage system commonly used in commercial egg laying 

operations. This depicts a four tiered system. 
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Chapter 2 – Industry Overview and Literature Review 

Overview of the Egg Industry 

 Chickens have been used for egg and meat consumption in the United States 

since 1607 when first grown in small household flocks in colonial Jamestown (Scanes, 

Brant, and Ensminger 2004).  Since then, the industry has developed into a large 

commodity industry.  Although small flock producers still exist around the country, 

the majority of the eggs produced are from large commercial flocks. 

 Egg production value increased 22% from $6.72 billion in 2007 to $8.23 

billion in 2008 (USDA 2009).  The United States, as a whole, produced 90.2 billion 

eggs in 2008, a decrease in total production from 2007 (USDA 2009).  However, eggs 

averaged 109.0 cents per dozen in 2008 as compared to 88.5 cents per dozen in 2007 

(USDA 2009) which was the cause of the increase in egg production value.  The price 

increase was due to a large increase in the cost of feed. 

 With a major cost in the egg industry being the cost of feed, the majority of the 

egg production is located in corn and soybean producing areas of the country such as 

Iowa, Ohio and Indiana (USDA 2009; Scanes, Brant, and Ensminger 2004).  Iowa 

produced 14.407 billion eggs in 2008 followed by Ohio which produced 7.168 billion 

eggs (USDA 2009).  In 2008, California produced 5.272 billion eggs ranking 5
th

 in the 

United States for egg production, and the largest egg producing state on the West 

Coast (USDA 2009).  The United States has approximately 65 firms, each owning 

more than one million egg laying hens with the largest of these firms being Cal-Maine 
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Foods, Inc. with 19.9 million birds, located in Jackson, Mississippi (Scanes, Brant, 

and Ensminger 2004).  There also has been an increased interest by some consumers 

as well as producers in free range and organic egg production.  This interest is due in 

part to animal welfare concerns associated with commercial cage production.   

Egg Production Systems 

 Eggs are produced in several different ways.  They can be produced in small 

quantities in a backyard flock of a dozen or so birds for at-home consumption, on a 

somewhat larger scale but still not on a large commercial base, or on a full scale 

commercial production farm.  Each of these systems will be looked at with greater 

detail. 

Backyard Flock 

 The backyard flock is the oldest form of egg production in the United States 

with household production dating back to the 1600’s in colonial America (Scanes, 

Brant, and Ensminger 2004).  To keep a backyard flock of chickens, the first 

consideration is zoning requirements and regulations for the area in which the birds 

are going to be produced.  The number and type of birds that can be raised on a 

specific piece of property will depend on individual zoning restrictions (Sander and 

Lacy 1999).   

 Backyard chicken flocks can be used for egg laying, meat production, or both.  

The intended purpose of the bird will determine the type of chicken used.  Many 

backyard producers prefer to raise a dual-purpose bird so when the hen is no longer 
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productive there will be a substantial carcass if they desire to consume the meat 

(Mercia 2001).  There are many similarities between raising a backyard flock and a 

small flock, but the major difference is the number of birds raised. 

 For a small flock of fifty or less, the general rule of thumb is to provide each 

chicken at least three to three and a half square feet per bird (Sander and Lacy 1999).  

It is also important to maintain the chickens at about 70 degrees F. and in a well 

ventilated house.  Allowing the chickens to run free range is an excellent way to keep 

them ventilated, but it can also cause some issues otherwise avoided by enclosing the 

hens in a house.  If the chickens are allowed to roam free, some sort of protective 

fencing is needed to protect the chickens from predators (Sander and Lacy 1999).  The 

chickens will need a house to roost in at night and lay their eggs (Graves 1985).   

Small Flock Production 

 Small flock production often focuses on the free range or organic egg market 

to try and fill the niche market needs that are not being addressed by larger 

commercial production (Patterson, Greaser, and Harper 1999).  Small flocks may 

consist of 400 to 1,000 hens or be even larger (Patterson, Greaser, and Harper 1999).  

The limiting factors on farm size are whether there is enough housing space to 

accommodate the desired flock size (Patterson, Greaser, and Harper 1999) as well as 

the availability of a market for a specialty product (Mercia 2001). 

 The niche market for small flock production includes selling directly to stores 

and restaurants as well as directly to consumers who desire this type of product 
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(Mercia 2001).  Without a strong local market, be it farmer’s markets or other outlet, 

profiting from small flock production is marginal (Mercia 2001).  Finding a market for 

small flock egg production can prove to be time consuming and difficult because the 

market research for specialty markets can be hard to come by (Patterson, Greaser, and 

Harper 1999). 

 Small flock pullets (young female chickens) can be brooded from chicks.  If 

there is a nearby commercial hatchery either hatching eggs or chicks can sometimes be 

purchased (Graves 1985).  Another alternative is to purchase ―out of production‖ 

laying hens from a local commercial producer who is preparing to change flocks and 

has less productive hens.  These hens may lay fewer eggs and be approximately one to 

two years old, but for the small flock producer it can provide a hen that is already in 

production and reduces the cost of needing to brood chicks (Graves 1985).  

 Automation may be used in small flock production watering, whereas 

automatic feeders are not as common.  Generally a 15 inch hanging tube feeder can be 

used as long as there are three to four inches of feeding space per hen (Hamre 1998).  

Clean water access is needed at all times for small flock hens and approximately one 

inch of a trough type waterer per bird is needed to give the recommended space for 

each hen (Mercia 2001). 

 Nests are needed for laying hens that are raised in small flocks.  Even with 

nests, a hen will sometimes lay her eggs wherever she finds a place, resulting in dirty 

or cracked eggs.  Eggs laid on the floor can also promote other hens to begin the 
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practice of eating eggs, causing a decrease in eggs that can be sold (Graves 1985).  

There should be at least one nest for every four hens in the flock to provide enough 

nest space (Hamre 1998) and eggs should be collected frequently, two or three times a 

day, to help reduce dirty and eaten eggs (Mercia 2001). 

Commercial Egg Production 

 In commercial egg production there are five different types of houses that are 

used: conventional battery cages, enriched cages, single level cage free, multi-level 

cage free and free range.  All of these housing types have advantages and 

disadvantages, although producers all take into consideration bird comfort, operator 

efficiency, operational costs, egg handling, durability, initial cost and service 

availability when selecting a system.  Even with these considerations, the conventional 

battery cage system remains the major method for commercial egg production 

(Scanes, Brant, and Ensminger 2004; North and Bell 1990).  

 Cage systems involve a large house that is usually less than 30 feet wide and 

around 500 feet long (North and Bell 1990).  The house size is often restricted due to 

either ventilation issues when houses are too wide, or the length of the automated 

equipment used in cage systems (North and Bell 1990).  Houses are ventilated by large 

fans to allow birds access to fresh, clean air into the house and to the birds (Scanes, 

Brant, and Ensminger 2004).  Ventilation is vitally important during the summer 

months for caged birds while fan usages decreases in the winter to minimize heat loss 

from the house (Scanes, Brant, and Ensminger 2004). 
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 In the United States, the typical commercial cage system is a stacked or 

multiple deck laying house.  This involves stacking cages on top of one another up to 

five decks high (North or Bell 1990).  To keep the birds on the lower levels clean of 

droppings from birds above, either a stair-step or dropping board system is used 

(North and Bell 1990).  The stair-step system has the upper cages offset from the 

lower cages so that droppings fall through the wire cage bottom and fall directly into a 

pit, not landing in the cages below (North and Bell 1990) while the use of dropping 

boards can use either boards or belts that catch the droppings from above and collect 

the droppings in a collection pit ranging from 6 inches to 8 feet deep (Scanes, Brant, 

and Ensminger 2004) for removal. 

 Feeding and watering in a commercial house is almost universally automated.  

Feed is delivered to each cage though the use of a trough located outside the cage 

allowing the hens to reach through a feeder fence to eat (North and Bell 1990).  The 

feed is delivered to the hens through the use of a chain, cable or traveling feed hopper 

from feed tanks located outside of the house (Scanes, Brant, and Ensminger 2004).  

Water can be supplied through three different methods: nipple waterers, cup drinkers 

or a V-shaped water trough (Scanes, Brant, and Ensminger 2004).   

 Automated egg collection is possible due to a slanted cage floor that causes the 

egg, when it is laid to roll out of the cage and onto an automated belt (North and Bell 

1990).  The age and layout of the facility can determine if the barn, or even the whole 

farm, is considered inline or offline.  The term inline is used to describe when the eggs 

move directly from the barn to the egg processing and packaging facility via a 
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conveyor belt.  Because the eggs are not touched by human hands in an inline 

operation, it can help to reduce the instance of disease contamination.  In an offline 

barn, while there can be conveyors in the barns to consolidate the eggs in one location, 

manual labor is required to transport eggs from the barns to the processing facilities.  

Having an offline system, in general, causes higher labor costs and a higher egg loss 

because of the additional transport to the processing facility (Producers 2009).  After 

collection, the eggs are candled, washed and sized, then cooled until used (Scanes, 

Brant, and Ensminger 2004). 

 The size of the cage used and the number of hens per cage are aspects of 

commercial egg production that have long been debated.  In most states there are no 

current regulations that dictate the amount of space required for laying hens.  Hens can 

be housed in single-bird cages, multiple-bird cages or colony cages with the most 

common being multiple-bird cages holding three or four birds per cage (North and 

Bell 1990).   

 In the European Union a research project known as LayWel (2007) researched 

the welfare implications of different housing systems, including conventional cage, 

non-cage and free range systems.  The LayWel project consisted of nine different 

contractors in six different European countries.  Their work examined how these 

different housing systems affect the health, behavior, stress indicators, productivity 

and egg quality.   
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Animal Welfare Issues 

 Issues regarding the welfare of farm animals in the commercial sector have 

become increasingly recognized since animal production has moved to capitalizing on 

economies of scale.  These concerns have resulted in legislative action as the populace 

becomes increasingly concerned about some types of livestock production practices 

(Blandford 2006; North and Bell 1990; Graves 1985).  Three agricultural areas that are 

being carefully scrutinized for animal welfare issues are veal calves, swine and poultry 

with the major focus in poultry being on the egg laying industry (Blandford 2006). 

 The egg industry has been facing increasing concerns regarding the welfare of 

the hens, particularly those raised in battery-cage systems.  Organizations such as the 

Humane Society of the United States advocate campaigns such as ―No Battery Eggs‖ 

and ―Petition for Poultry‖ to express their concerns against the current practices used 

in the poultry and egg laying industries (HSUS 2009).  The Humane Society of the 

United States’ web page states that laying hens are ―the most abused animals in all of 

agribusiness‖ (2009) because of the restrictive nature of wire cages.  They feel that the 

cages keep hens from performing natural behaviors.  Other organizations also 

communicating concerns for farm animal welfare include the Animal Welfare Institute 

and the American Humane Association (Blandford 2006). 

 Information on the Humane Society of the United States’ website reported that 

in October of 2006, the city of Takoma Park, Maryland passed a resolution opposing 

the use of cages for laying hen operations and urged consumers to not buy eggs that 
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came from battery-cage operations(HSUS 2009).  The following year, nine additional 

cities in the United States had passed similar resolutions opposing battery-cages 

(HSUS 2009).  Then in November 2008, California voters passed Proposition 2, the 

Prevention of Farm Animal Cruelty Act, which restricts the use of current confined 

animal practices in the state of California by 2015 (Russell and Steever 2008).  The 

passage of this act in such a large agricultural state illustrates how strongly public 

opinion is shifting toward support of ―humane‖ agricultural practices.  These 

regulations will impact both producers and consumers. 

There has been research conducted on how consumer choice is affected due to 

the implementation of farm animal welfare regulation.  Most published research has 

been conducted in Europe with the major focus on the European Union countries.  

According to James Moynagh (2000) consumers in the European Union have become 

more supportive of animal welfare legislation over the last ten to fifteen years.  

Because of this shift in public opinion there has also been an increase in the scientific 

research that deals with the effects of these acts of legislation.  

 There are several methods to evaluate the consumer aspect of animal welfare 

issues.  One of the most common methods for consumer valuation of animal welfare 

issues is to use a willingness-to-pay approach.  There have been several different 

approaches to the willingness-to-pay studies that have been used (Bennett 1997; 

Bennett 1995; Bennett and Blaney 2003; Chilton, Burgess, and Hutchinson 2006).  

Willingness-to-pay studies usually employ a survey to gather the information that the 
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researcher requires.  How the survey is designed and analyzed is generally where 

differences are seen.   

 By using a double-bounded dichotomous choice format (Bennett 1997) 

researchers are able to first ask if consumers are willing to pay a specific amount 

where they can answer ‖yes,‖ ―no,‖ or ―no opinion.‖  From there, depending on their 

answer to the first question, they are asked if they would pay a specified higher price, 

if they originally answered yes, or a specified lower price, if they originally answered 

no.  By following with questions that further explore the respondents reasons for 

providing particular answers to these willingness to pay questions; researchers obtain a 

better idea of the motivation behind the responses.  Bennett, for example, found that 

because of the low price elasticity of eggs, consumers would still continue to purchase 

eggs even though the price would increase due to government regulations. 

Animal Welfare Regulation Impact Studies 

The impact of farm animal welfare regulations has been examined in several 

studies (Carlsson, Frykblom, and Lagerkvist 2007; Bennett 1995; Chilton, Burgess, 

and Hutchinson 2006).  Examining how others have approached the issues 

surrounding farm animal welfare regulation provides insight into the topic as well as 

the commonly used methods of analysis.  The main topics of interest were the 

production impacts and the economic impacts of farm animal regulation 

implementation.   
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It has been debated whether issues dealing with farm animal production should 

be considered by economists since economics is, in general, centered around humans.  

According to Bennett (1995), animal welfare is an issue because of human 

management and domestication.  The United States has only recently seen rising 

concerns in the area of animal welfare issues as compared to Europe and Australia, 

where the issues have been debated for many years (Carlsson, Frykblom, and 

Lagerkvist 2007; Bennett 1995).  The animal welfare issues in the poultry industry, as 

mentioned before, have caused researchers to take a closer look at the production and 

economics of the industry. 

Production Studies: Conventional Production 

 In order to see how animal welfare regulations will affect an already existing 

industry, it is important to look at current production strategies.  The major 

comparative study for the work presented here was conducted by extension faculty at 

Iowa State University (Lawrence, Ellis, and Otto 2008).  Their work noted that Iowa’s 

place as the largest egg producing state in the United States is the result of their close 

proximity to the major feed source in poultry production: corn.  The report also 

summarized the current state of egg industry across the United States, including 

production by state and egg prices.  Most of this information is available through the 

U.S. Department of Agriculture National Agricultural Statistics Service and Economic 

Research Service (Lawrence, Ellis, and Otto 2008).  This ISU report is relevant 

because it discusses current consumption trends and other aspects of the egg market 

that have remained fairly constant.  Nevertheless, Iowa’s egg industry is much larger 
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than Oregon’s, so it provides limited insight into Oregon’s egg industry.  The study 

does provide a template for a study that could be performed for Oregon’s egg industry.  

Although this type of research is superficial, it provides important background needed 

when examining Oregon’s industry and how it might be impacted by changes in 

animal welfare laws. 

Of greater importance to this thesis is the economic aspect of the report 

(Lawrence, Ellis, and Otto 2008).  In the economics area, the ISU report provides 

some important insights.  Iowa is the leading state in egg production because of its 

comparative advantage in production, specifically being located in the heart of United 

States corn and soybean production.  Corn and soybean meal are the principal 

feedstuffs for poultry.  Other variable costs in egg production were similar across 

geographical regions, leaving the transport cost of feed as a major factor influencing 

the cost of producing eggs.  The ISU researchers conducted a sensitivity analysis to 

examine the effects of price increases for different locations (Lawrence, Ellis, and 

Otto 2008).  While this analysis is a very important in evaluating conventional egg 

production, it does not take into consideration the impact that a change in production 

methods might have on the comparative advantage enjoyed by Iowa egg producers.   

The economics of animal welfare issues have been a longstanding concern in 

Europe, so more effort has been spent there by economists to develop methods of 

analyzing welfare-induced changes in production practices.  They have developed a 

four step technique to create a more accurate evaluation of the increased cost of 

production due to compliance with new regulations, specifically for dairy operations 
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(Bezlepkina et al. 2008).  This four step technique is also useful when analyzing the 

poultry industry because it provides a better estimate of the actual cost increases.  This 

analysis can be used to address both sector and economy level impacts (Bezlepkina et 

al. 2008).  

 The first step in this process is to gather information about initial farm 

compliance levels regarding a new animal welfare regulation, so the amount of 

improvement needed can be analyzed as well as qualitative results.  This step also 

helps in identifying the types of costs that might be incurred when complying with 

new regulations.  This can be done through the use of discussion with experts as well 

as research on the area of interest (Bezlepkina et al. 2008).  The second step used by 

Bezlepkina et al. is the use of a bottom-up approach to help determine the percentage 

increase in cost because of the regulations (2008).  To assess the increases in costs, 

four different categories are used to evaluate the associated costs.  These four cost 

categories are investment costs, production costs, administrative costs, and non-

compliance costs.  

 In Bezlepkina’s step three an up-scaling procedure was used to estimate the 

cost increase percentage on a national level.  The national scale is not what is needed 

in this thesis; however, the same process can be applied to look at the state level.  The 

final step of the process was to apply a computable general equilibrium model 

(Bezlepkina et al. 2008). 
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Free Range and Conventional Cost Comparison Study 

After Proposition 2 was placed on the California ballot for the 2008 elections, 

it prompted a need for more research on the effects of this type of regulation on the 

egg industry.  Using some of the same techniques as the Iowa analysis, the Agriculture 

Issues Center (AIC) at the University of California-Davis examined the different types 

of housing systems involved in poultry production as a way of understanding the 

economic impacts that the proposed animal welfare regulations would have on the 

California egg industry (Sumner et al. 2008). 

Sumner et al. (2008) began their analysis of production costs by addressing 

each individual cost and comparing costs between the conventional and free range 

production systems.  First, the issue of feed usage was addressed.  By realizing the 

added availability of hen movement in a non-cage system, as well as more variation in 

house temperature they concluded that feed consumption, on average, would be higher 

in non-cage verses current cage housing systems.  Second, the cost of pullets was 

examined on a cost per dozen eggs basis.  This represents the cost of the hen divided 

by her lifetime production.  Because cage free and free range systems produce fewer 

marketable eggs and have higher hen mortality, Sumner et al. concluded that this leads 

to a higher pullet cost per dozen eggs, for hens entering the flock. 

 Labor costs also differ between cage and non-cage systems.  The cost of labor 

varies depending on the system configuration as well as the amount and use of 

automation.  On average, a worker in a non-cage system cannot care for as many hens 
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and there is also an increase in the amount of labor related to gathering of floor eggs, 

those not laid in a nest-box (Sumner et al. 2008).  Floor eggs not only increase the 

labor costs but they decrease the amount of collectable and marketable eggs produced 

by the flock.  These reasons are another aspect that increases the cost of production for 

a non-cage system versus a cage system (Sumner et al. 2008). 

 However, the AIC study did not provide a total cost estimate for cage free 

versus conventional cage production systems.  Instead, they estimated that the cage 

free system would increase costs by 20 percent or more (Sumner et al. 2008).  

Consequently, a more specific and accurate estimate of cost and revenue differences 

between the two systems would be useful to consumers and industry personnel.  These 

estimates would provide all groups with a better understanding of the real dollar 

increase due to farm animal welfare regulations in the poultry industry. 

Economic Impact Studies 

 Most of the research on the impacts of policy on egg industries uses some sort 

of graphical or theoretical analysis to address the effects of increased prices on local 

economies.  For these methods there is generally a supply and demand model that 

explains how and why supply and demand will move in specific directions(Sumner et 

al. 2008; Babcock, Miranowski, and Carbone 2002). 

 The economic impacts on the local economy are also very important and 

should be considered.  A standard model to identify the different linkages between an 

industry and the rest of the local economy is the input-output model.  There are two 
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different techniques that have been used in research in the area of egg industry 

analyses: IMPLAN Input Output modeling system (Lawrence, Ellis, and Otto 2008) 

and the Regional Industrial Multiplier System operated by the Bureau of Economic 

Analysis in the U.S. Department of Commerce (Promar 2008).  Through the use of 

these different types of systems, one can identify the multiplier effects of the industry.  

This information can then be translated into a dollar measure that is more 

understandable for the general public (Promar 2008).   

Promar International (2008) a food and agriculture consulting firm, takes their report 

on the economic impacts one step further by looking at the industry tax payments.  

These added details help to give the bigger picture on the impacts to the state economy 

as well as the local economy.  In their analysis, Promar International looked at six 

different tax categories: state income tax, fuel tax, mill fees, property tax, employee 

state income tax and unemployment and disability insurance.  They estimated the 

impacts from both the industry itself as well as used the multiplier effect to calculate 

the total impact.  These results provide an idea of the amount of possible tax payments 

lost due to the industry being no longer viable in the state. 
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Chapter 3 – Oregon’s Egg Industry 

General Overview of Oregon’s Commercial Egg Industry 

 Oregon in and of itself is not a large producer of eggs in comparison to the rest 

of the nation.  Within the state, however, chicken eggs currently rank 17
th

 among 

agricultural commodities based on value of output (OAIN 2008).  Even among the 

three Pacific Coast states, Oregon’s production is less than that of Washington and far 

behind California.  Figure 3.1 shows the production for the three states since 1990.  

Oregon’s egg production has remained fairly constant while, California has seen some 

larger fluctuations.   

 In a comparison to the total value of egg production in the United States, the 

West Coast has a fairly low market share, as seen in Figure 3.2.  The eggs produced on 

the West Coast, especially those still in the shell, remain on the West Coast with some 

being sent to Hawaii, Nevada and Guam (Producers 2009).  To gain an accurate 

representation of the egg production in Oregon it should be compared to the states in 

which there is some market integration and linkages (Liu and Wang 2003).  The value 

of egg production in Oregon can be seen compared to the other West Coast states in 

Figure 3.3.   

 The trend in the price of eggs on the West Coast from 1990 to 2008 is 

summarized in Figure 3.4.  There has been a dramatic increase in the price of eggs 

since its low in 2004, eggs increased by an average of 60 cents (USDA 2009).  This 

price increase is partially due to the increased cost of production.  The cost of 
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production has increased since the increase in corn-based ethanol production 

(Producers 2009).   

 According to the National Agricultural Statistics Services’ June 2009 Chicken 

and Eggs fact sheet, Oregon had approximately 2,375,000 table egg hens (USDA 

2009) only counting farms which had production flocks of over 300,000 hens.  This 

number was down slightly from 2008 in which Oregon had 2,419,000 hens in 

production flocks of over 300,000 hens.  Of these 2.375 million chickens 99% are 

currently raised in conventional battery cage systems.  The remaining one percent of 

the hens are raised in cage free (but not free range) operations.   

 A determining factor in the amount production of eggs is the cost of 

production.  Neither NASS nor the Economic Research Service conducts a regular 

cost of production survey among Oregon’s egg producers.  Through interviews with 

egg producers in the state, approximate costs of production were estimated for several 

types of laying systems.  While only approximations, these estimates help provide a 

better understanding of how well the egg industry in Oregon is positioned to compete 

with egg producers in other states.  Table 3.1 shows a comparison of the cost 

differences between Oregon, California and Iowa.  California and Iowa were selected 

for comparison because of their importance in the egg industry.  Iowa is the largest 

egg producer in the United States and California is a dominant market and egg 

producer in the West.  Iowa has some definite advantages in being close to feed 

sources (Lawrence, Ellis, and Otto 2008), resulting in lower production costs..   
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The cost of egg production in Oregon has been found to be somewhat variable 

depending on the production system in use and unique characteristics of each farm.  In 

Oregon, there are basically three types of production systems in use: inline cage, 

offline cage and offline cage free.  When comparing inline cage, offline cage and 

offline cage free, the major cost differences between the three systems are in labor and 

feed.  Labor is a major factor in all three systems.  The difference between inline and 

offline systems is that the egg processing plant is not directly connected to the barn in 

offline systems.  Although comparable systems can generate many costs that are 

similar across farms, each farm has specific practices that will determine their precise 

cost of production.  These differences can cause there to be a wide range in the cost of 

production across the state.  While the vast majority of eggs are produced using the 

inline cage operation, a few of the older facilities and newer cage free facilities are 

still offline (Producers 2009).   

Using a barn that is offline means that additional labor is required to transport 

eggs from the barn to the processing facility.  This cost increase added to the increased 

labor in cage free operations only increases the labor costs.  A cage free flock of 

24,000 birds, for example, requires about two full time employees.  In contrast, 

mechanization inherent in a conventional cage operation requires only one employee 

to manage about 200,000 hens.  The cost of feed also increases between cage and cage 

free operations.  Hens in a cage free operation are more mobile, causing them to burn 

more calories and requiring that they consume more feed  
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These costs are only estimates and will vary from farm to farm, or even on a 

particular farm.  For example, the newest cage free systems being implemented across 

the globe have been able to be inline, which would help to lower some of the labor 

cost.  Even an inline cage free system uses more labor than either type of cage system.  

Another factor in the cost differences is the size of the different processes.  Producers 

indicate that, if the cage free farms had a larger quantity of birds, there would probably 

be some greater efficiencies causing lower prices.  Larger scale production in Oregon 

cannot be justified at present because of the limited demand by consumers for more 

expensive cage free eggs.  

By working with egg producers, an estimation of the cost increases from a 

comparable cage farm and cage free farm was determined.  In Table 3.2 the 

percentage increase of the four major cost differences between cage and cage free 

systems are listed.  The major cost increase from cage to cage free operations is 

depreciation cost.  The depreciation cost for the cage free facility is higher than a cage 

facility because there are fewer hens in the facility producing fewer eggs.  When the 

cost of depreciation is converted to a cents per dozen basis there are fewer dozens of 

eggs for the cost to be distributed over, thus the pullet cost increased by 44.5%.  The 

cost of a pullet is determined by distributing the cost to raise the chick to a pullet age 

plus the depreciation of the brooder barn as described previously.  Higher pullet costs 

are tied to the increased cost to raise her from a chick and the increased cost of the 

brooder barn because of renovations. 
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Free Range Egg Producer Survey 

 The size of the free range egg industry in the United States has not been well 

documented.  The exact quantity of small flock free range production is nearly 

impossible to discover.  However, gaining an understanding of the characteristics of 

free range farms in Oregon is possible with a survey.  If a Proposition 2-like 

legislation is enacted in Oregon, these free range operations may become more 

prominent in Oregon’s egg production.  Consequently, understanding the size and 

characteristics of these operations is essential in understanding what the industry 

might look like should cage egg production be eliminated from the state.   

 A mail survey approach was identified as the most cost-effective way to collect 

information from free range egg producers.  The major benefits of a mail survey 

include the availability to reach a larger population, such as those with unlisted phones 

numbers or no email address, and it also appeared to be an excellent way to meet the 

needs of the producers by providing a less intrusive method as compared to a phone 

survey.  The major drawback was the possibility of a low response rate and a slow 

response time due to the nature of mail surveys.  (Churchhill Jr. and Iacobucci 2000) 

 No agency, group or individual in Oregon has compiled a comprehensive list 

of all free range egg producers.  To put such a list together, known local producers 

were contacted and asked for names and contact information for other producers.  A 

list of farms licensed by the Oregon Department of Agriculture to sell eggs also 

proved useful, as did names provided by country extension agents and the state 
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extension poultry specialist.  The effort produced names and addresses for 120 egg 

farms in Oregon.  

 To be in compliance with the university regulations when conducting a survey 

with human subjects, an application and protocol were submitted and approved by the 

Oregon State University Institutional Review Board (IRB).  Each survey sent was 

accompanied by a cover letter explaining the purpose of the study along with a prepaid 

return envelope.  A copy of the survey and cover letter are provided in the Appendix.  

The surveys were mailed to the generated list and after a week the surveys were 

followed by a reminder postcard.  After the lapse of another week, a reminder letter 

was sent with another copy of the survey and another return envelope.  This second 

survey was sent, in case the producers had misplaced the original letter.  The multiple 

reminders were employed to help increase the response rate for the survey. 

 Approximately, six weeks elapsed between the time of the first mailing and the 

declared end of the survey effort.  Of the 120 surveys mailed, five were returned due 

to an incorrect address or no way of identifying the correct address.  Of the remaining 

115 surveys mailed, 61 surveys (53%) were returned.  Of the 61 responses, five were 

no longer producing eggs, and one indicated that they did not have time to respond.  

Although not all the surveys were completed, the data gathered provides some general 

information about free range production operations in Oregon. 
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Free Range Producer Survey Results 

 The size of free range operations varied a great deal in the sample population.  

Flocks varied from a minimum of three laying hens up to 500.  While flocks of only 

three hens are not a large portion of the free range industry, receiving these results 

indicates that the sample population probably represents most egg operations in the 

state that are selling eggs.  Of the responses, the majority of the farms had fewer than 

100 hens in their flock.  Figure 3.5 and Table 3.3 show the frequency of the flock size 

in increments of 50 hens.  Twenty-six farms had a flock size of 50 or fewer hens while 

only four farms had more than 400 hens.  Table 3.4 shows some basic information 

from the results of the surveys.  From all the surveys received, there were a total of 

5,867 hens on the 54 farms who responded with the number of hens on their farm.  

The average number of hens per farm from the survey is about 100 hens.  This data is 

fairly consistent with the information gathered by the 2007 Census of Agriculture 

(USDA 2007).  Table 3.5 shows a breakdown farm size in the state of Oregon.  From 

these results it can be seen that farms with 50 to 99 hens are underrepresented in the 

collected sample, but the relative numbers are basically correct.  With this group being 

underrepresented, the total number of hens reported in the survey would also be off. 

 The free range operations are throughout the state, although most are located in 

the Willamette Valley.  Figure 3.6 shows the counties in Oregon where there is 

production and along with Figure 3.7 which describes the number of farms per county.  

In looking at the counties where there are more farms it appears that they are located 

near large population bases like the Portland Metro area in Clackamas, Multnomah, 
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and Yamhill counties (Figure 3.7).  The more urban counties had, on average, fewer 

hens than the more rural counties.  For example, Yamhill County has, on average, 140 

hens per flock while Clackamas and Multnomah have an average of approximately 40 

hens per flock (Figure 3.8). 

 The four counties with the largest number of hens are Jackson, Lane, Benton 

and Yamhill, each with more than 700 hens located in the county (Figure 3.9).  These 

counties are more rural but have a population base in which they are able to sell their 

eggs.  Jackson County has, by far, the largest egg production with a total over 12,000 

dozen eggs (Figure 3.10).  These results may be misleading due to the fact that of the 

five largest farms who responded in the survey, only two responded with their total 

egg production meaning that the county with the largest egg production could actually 

be different. 

Cost of Free Range Production 

 To gain an understanding of the cost to produce eggs in a free range production 

system, an enterprise budget was created (Appendix B).  To create this budget, several 

producers who indicated they would like to help further with the research were asked 

to help understand the production practices used by various farms.  Basic information 

was gathered from the farms, such as how many hours were spent performing various 

labor activities, the types of equipment that are used in production, when chicks were 

purchased and the average monthly production.  By collecting on a month my month 

basis, variations in production were able to be seen and seasonal activities were 
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accounted for.  These practices were then entered into a spreadsheet budgeting system 

commonly used at Oregon State University for enterprise budgets.  Through 

discussions of practices costs were estimated and averaged to give a general idea of 

free range egg costs.  At the end of this process, costs, revenue and net income were 

estimated.  The created enterprise budget was based on a flock of 250 with an annual 

production of 4050 dozen eggs. 

 In creating the enterprise budget an opportunity cost for labor was charged at 

$12 an hour to estimate the cost that the farm owner could be making working at a 

different job or to estimate the cost of hiring a laborer.  With this assumption the 

approximate variable cost to produce eggs in the free range market was around $7.40, 

with a total cost including ownership costs at nearly $9.50.  With these estimated costs 

and an average price of eggs at $3.50 per dozen, producers are losing about $3.90 per 

dozen and $6.00 per dozen, respectively.  It should be noted that all egg farms of this 

size generate most family income off the far, making the egg operation more of a 

secondary income.  These producers are satisfied with covering their cash costs, 

supporting that they are not concerned with returns to labor or land.  Without labor 

costs, it was estimated that the variable costs would be approximately $3.50 and with 

ownership costs about $5.60.  This means that producers are breaking even without 

labor costs or losing $2.10 when the ownership costs are also figured in.  The 

preliminary enterprise budget can be seen in the appendix.  
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Figure 3.1 – Graph of West Coast Egg Production. Data compiled from USDA 

NASS database by Author. 

  

Figure 3.2 - Graph of the Value of Egg Production from 1990-2008. Data compiled 

from USDA NASS database by Author. 
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Figure 3.3 – Graph of the West Coast Egg Industry Value of Production. Data 

compiled from USDA NASS database by Author. 

 

Figure 3.4 – Graph of Egg Prices on the West Coast. Data compiled from USDA 

NASS database by Author. 
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Table 3.1 – Cost of Egg Production: Comparison Between Oregon, California 

and Iowa. Values are in cents/dozen eggs.  Oregon estimates made by author, 

California and Iowa estimations by Iowa State University (Lawrence, Ellis, and Otto 

2008). 

 Oregon  California Iowa 

Pullet 9.25 10 10.04 

Feed 45.75 36.5 23.47 

Labor 3.75 3.5 1.06 

Depreciation 2.765 9.5 3.1 

    

Total 61.515 59.5 37.67 

 

 

 

Table 3.2 – Cost Estimates For Cage and Cage Free Egg Production. Values are in 

cents/dozen eggs.  Figures are author’s estimates. 

 Cage % Increase Cage-Free 

Pullet 9.25 44.50% 13.37 

Feed 45.75 12.75% 51.58 

Labor 3.75 44.50% 5.42 

Depreciation 2.765 300.00% 11.06 

    

Total 61.515 32.38% 81.43 
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Figure 3.5 – Frequency Graph of Free Range Egg Farms in Oregon by Flock 

Size.  Data from Free Rage Producer Survey. 

 

Table 3.3 – Frequency of Oregon Free Range Egg Farms by Flock Size.  Data 

from Free Range Egg Producers Survey. 

Range Frequency 

0-50 26 

51-100 12 

101-150 4 

151-200 6 

201-250 1 

251-300 0 

301-350 1 

351-400 1 

401-450 2 

451-500 1 

More 0 
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Table 3.4 – Oregon Free Range Egg Producer Survey Results Statistics. 

Total Hens 5,687 

Average Hens 105 

Maximum Hens 500 

Minimum Hens 3 

Total Egg production (doz.) 34,627.583 

Max Farm Egg Production (doz.) 9,000.000 

Average Eggs (doz)/hen 6.089 

 

 

 

 

Table 3.5 – Frequency of Oregon Layer Farms by Size from the Census of 

Agriculture, 2007. (USDA 2007) 

Size of Layer Farms Number of farms 

1 to 49 4,073 

50 to 99 234 

100 to 399 65 

400 to 3,199 9 

3,200 to 9,999 0 

10,000 to 19,999 0 

20,000 to 49,999 0 

50,000 to 99,999 1 

100,000 or more 4 

  

Total 4,386 
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Figure 3.6 – Map of Oregon’s Free Range Egg Farms by County. Shaded counties 

represent those counties with free range farms who responded to survey. 
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Figure 3.7 – Graph of Oregon Free Range Egg Farms by County. Data from Free 

Range Producer Survey. 

 

Figure 3.8 – Graph of the Average Number of Hens per Farm per Oregon 

County.  Data from Free Range Producer Survey. 

 



41 

Figure 3.9 – Graph of the Total Number of Hens per Oregon County. Data from 

Free Range Producer Survey. 

 

Figure 3.10 – Graph of the Total Eggs Produced by Oregon County in Dozens. 

Data from Free Range Producer Survey. 
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Chapter 4 – Effect of Floor Space Legislation on the Egg Industry 

 To calculate an estimated cost of production with the implementation of a new 

production method, the work of Bezlepkina et al. (2008), as described in Chapter 2, 

will provide the foundation for this portion of the analysis.  Bezlepkina et al. 

performed a four step process to estimate the costs associated with legislation 

affecting the EU’s dairy industry.  Through adjustments, this process was adapted for 

the egg industry. 

Legislation Requirements 

 With California’s Proposition 2 being the only current regulation addressing 

the issue of floor space in battery cages, the specifications from the law will be the 

requirements that will be used as the basis for this analysis.  The text of the Prevention 

of Farm Animal Cruelty Act states (Proposition 2 2009): 

―In addition to other applicable provisions of law, a person shall not 

tether or confine any covered animal, on a farm, for all or the majority 

of the day in a manner that prevents such animal from: 

 (a) Lying down, standing up, and fully extending his or her 

limbs; and 

 (b) Turning around freely.‖ 

 

In the rest of the text it defines ―fully extending his or her limbs‖ as a hen 

having the ability to spread her wings without touching another hen or the side of the 

cage.  It also defines ―Turning around freely‖ as being able to turn a circle without 

touching the sides of the enclosure.  This wording has made it difficult to determine 

what the square footage requirements will be for the egg industry. 
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 Despite these ambiguous guidelines, estimations can be approximated using 

the wingspan measurement of a hen being approximately 28 inches as determined by 

others when considering the effect of Proposition 2 (Promar 2008; Sumner et al. 

2008).  With this in mind, each hen would need an area of 28 inches by 28 inches 

equaling 784 square inches or 5.4 square feet per hen.  This space is still required even 

though, in current cage free systems, the hens tend to congregate closely together 

leaving open areas in the barn. 

Oregon’s Cost of Compliance 

Current Level of Compliance 

 With no current regulations in Oregon regarding space requirements for laying 

hens, compliance to Proposition 2 floor space levels can be estimated following 

discussions with Oregon’s industry professionals.  Oregon’s three table egg farms are 

United Egg Producer (UEP 2008) Certified, meaning that the farms follow voluntary 

floor space requirements for certified farms.  The UEP (2008), based on suggestions of 

an independent scientific advisory committee, created guidelines that must be strictly 

followed to be labeled as UEP Certified.  In addition, these requirements must be 

followed by 100% of the company’s production facilities. 

 The text of Proposition 2 only discusses the space requirements for the housing 

of confined animals, and therefore, the only aspect that needs to be addressed are the 

space allowances that are currently being used.  The UEP Certified guidelines specify 

that for caged laying hens the, ―Space allowance should be in the range of 67 to 86 
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square inches of usable space per bird,‖ with a minimum of 67 square inches for white 

layers and a minimum 76 square inches for brown layers (UEP 2008).  The 

requirements for cage free operations depend on the management system; whether 

birds have multi-tiered perching areas or if the hens are simply on the ground dictates 

the space requirement.  Oregon cage free barns currently in production use the single 

layer floor system.  The space requirements for this type of barn is 1.5 square feet per 

hen (UEP 2008).  Therefore, currently there are no commercial egg operations that 

meet the Proposition 2 requirements, so every farm and every barn on each farm 

would be affected if similar regulations are adopted in Oregon. 

Cost Increase Estimate 

 To estimate the cost increases for complying with square footage set forth by 

Proposition 2, the basic information from Bezlepkina et al. (2008) was adapted to fit 

the commercial industry.  Bezlepkina et al. discussed four cost areas: investment cost, 

production cost, administrative cost and non-compliance costs.  The major cost 

changes among these four areas are investment and production cost increases due to 

change in management.  Administrative costs were not identified as a cost increase 

because these costs should remain relatively constant in the long run.  In addition, 

non-compliance costs were also not examined because of the lack of information 

about the non-compliance.  In California, the penalty for non-compliance is $1,000 

and/or 180 days in the county jail (Proposition 2 2009).  Bezelpkina et al. determined 

investment and production cost increases using a simple percentage increase. For the 

present work, the cost was estimated using a percentage increase with adjustments 
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made for specific areas after discussions with producers combined with other data 

(LayWel 2007; Singh, Cheng, and Silversides 2009; Taylor and Hurnik 1996). 

 Investment costs include new construction or remodeling of existing brooder 

and laying houses.  Production costs include feed costs, labor costs, and hen 

amortization, also known as pullet cost (the raising of birds prior to laying).  In 

addition there are underlying costs of production which include lower productivity due 

to a higher instance of dirty and cracked eggs as well as a higher mortality in the cage 

free environment (LayWel 2007). 

 To determine investment costs associated with compliance to regulations 

similar to those of Proposition 2, two major investments needed to be valued.  Because 

the use of cages would be impractical and the 5.4 square feet per bird cost prohibitive, 

facilities would need to be either converted from conventional cage systems to cage 

free systems, or new barns would need to be built to house the pullets and laying hens.  

Building cost can vary from farm to farm, giving a range of costs for new or converted 

barns.  These costs differ depending on the cage free system used, such as a muli-

tiered aviary system or a simple floor system. 

 In the egg industry the cost to build or remodel barns is usually determined on 

a price per hen basis.  The cost per hen basis is determined by dividing the cost of the 

barn by its hen capacity; for example, a barn that can accommodate 40,000 hens at a 

cost of $1,000,000 would cost $25 per hen.  To account for fewer hens housed in each 

barn, the per hen costs for new construction or the cage to cage free remodels were 
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increased by 260%.  This is the increased percentage of floor space required to meet 

the 5.4 square feet under Proposition 2 management standards as compared to the 1.5 

square feet of current cage free production.  Using this method, the adjusted 

investment cost is $72 per hen for a brooder house and $72-$144 per bird for a laying 

house. 

To compare the estimated cost with current conventional cage production, this 

dollar per bird figure needs to be converted to a cents per dozen basis.  For this 

conversion, the cost of the barn was depreciated over 12 years on a straight-line basis, 

which brought the yearly cost per bird to $6 per bird for the brooder and $6-12 per 

bird for the laying house.  To determine the cost on a cents per dozen basis, the hidden 

production costs, mortality and lower productivity, are accounted for with the use of 

hen-housed productivity instead of hen-day productivity.  Hen-housed productivity is 

the number of eggs collected on a weekly or monthly basis divided by the number of 

hens originally housed in the barn.  Hen-day productivity is determined by the number 

of eggs divided by the number of surviving hens.  Given these two productivity 

measures, the hen-housed method was used to account not only for the number of eggs 

laid, but also to account for mortality.  According to the LayWel (2007) study in the 

European Union, the average hen-housed production for cage free housing is 72.49%.   

Hen-housed production percentages were multiplied by 365 to calculate the 

number of the eggs each hen would lay in a year.  Each dollar figure per hen was 

divided by the average number of eggs laid per hen and then converted into cents per 

dozen eggs.  A tabular form of the cost conversion is provided in Table 4.1.  The 
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results from these calculations impact not only investment costs but also production 

costs.  The rest of the production costs include increased labor and feed costs.  The 

cost of feed will most likely increase from cage to cage free production; so a current 

cage free feed cost was used.  Labor is an unknown variable cost with this 

management system.  Because there is little information on the cost of labor in this 

type of management system, the cost for current cage free labor was used. 

Up-Scaling 

 Even though currently there are not any farms meeting the 5.4 square foot 

requirements, some farms are producing cage free eggs at 1.5 square feet per hen.  

Even though this does not meet the requirements of 5.4 square feet, the cost increase 

would not be the same as converting from conventional cages.  In order to determine 

the cost increases, it is needed to see how many new facilities or remodels would need 

to be created.  With 1% of current egg production in Oregon cage free, facilities 

already exist.  This means that the current 33,000 square feet of current cage free barn 

floor space would hold 6,600 hens at 5.4 square feet instead of 22,000 hens at 1.5 

square feet per hen.  To house the remaining hens in the state, the current cage barns 

would need to be remodeled or new barns built.  The exact number of barns that would 

need to be rebuilt is difficult to estimate due to the fact that different system types can 

hold more birds at the new square footage requirements.  For example, an aviary 

system is a multi-tiered system that gives perching areas for birds allowing more hens 

to be housed in the barn as compared to a single level floor system.  The number of 
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barns is also difficult to estimate because the size of barns is variable depending on the 

farm’s layout and production system. 

In calculating the pullet costs, the same method for barn depreciation was used.  

The difference, however, was that the pullet cost will also include the variable costs 

associated with raising a chick to production age.  By subtracting the current brooder 

barn depreciation costs off of the current cage free pullet cost gave an estimated 

variable cost to raise a chick to production age.  Then, by adding the newly estimated 

brooder barn costs onto the variable costs gave a new estimated pullet cost of 32.41¢ 

per dozen. 

Estimated Increased Cost 

 Based on the process noted above, an estimated cost increase to comply with 

Proposition 2 type requirements was determined.  Table 4.2 shows the comparison 

between conventional cages at 67 square inches, current 1.5 square feet per hen, and 

the estimated cost at 5.4 square feet Proposition 2 requirements.  The cost of 

producing eggs under the Proposition 2 management system is over twice that of 

conventional cages.  This puts the cost to produce eggs, even with only the four costs 

considered, feed, labor, bird amortization and depreciation, at $1.30 per dozen eggs as 

compared to 61.5¢ per dozen for conventional cage-based production. 

Implications of Cost Increase 

 Given the projected cost increase in eggs arising from Proposition 2 production 

constraints, it is important to address the implications of the higher cost.  Eggs are 
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considered to be fairly inelastic goods.  According to market research (Mintel 2008) 

even though national egg prices are projected to continue to rise, consumers will still 

demand eggs.  With input prices being the driving force in the price of eggs and not 

consumer demand, the square footage increase will have an effect on the price of eggs 

in the state of Oregon.  

 With a commodity like eggs, consumers, faced with tough economic times, 

will tend to purchase the less expensive eggs.  Mintel Market Research (Mintel 2008) 

has seen this in the fact that those customers who feel that specialty eggs, be it free 

range, organic, or even brown, are basically the same as ordinary white eggs, and 

when the cost of eggs rises they will base their purchase decisions on the price rather 

than the product.  If the only eggs available in the state were produced using similar 

management requirements as Proposition 2, then the Oregon egg market would be on 

a level playing field.  However, if eggs using current cage technology is allowed to 

enter into the state, most consumers will continue to buy the less expensive eggs 

unless they feel that the added personal benefit of buying the cage free egg outweighs 

the increased price. 

 To maintain the production in Oregon at its current level under new space 

requirements, the increased cost would eventually be passed onto the consumer.  

However, it would be impractical for the Oregon egg industry to try and pass these 

costs to the consumers because states even as far away as Iowa could produce the eggs 

at a lower cost and ship them into the state and sell them to Oregonians at a lower cost.  

For this comparison, Iowa State University Extension services figured that shipping 
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eggs to West Coast would add approximately 14.4¢ per dozen giving an egg cost of 

54.64¢ per dozen (Lawrence, Ellis, and Otto 2008).  Even with this added shipping 

expense, it is still less than the increase in the cost to produce eggs under the 

Proposition 2 floor space requirements.   

 Figure 4.1 shows a graphical representation of the possible implications of a 

cost increase in Oregon’s egg market.  The curve denoted as D represents the demand 

for eggs in the state of Oregon.  The horizontal line P* is the price of eggs, which is 

based on the Urner Barry Quotes for the West Coast region.  This line also represents 

the national egg supply line, represented by ST.  S0 is the current supply curve for the 

state of Oregon and Qs is the quantity of eggs supplied to the state that are produced in 

Oregon.  Qd is the total quantity of eggs demanded by Oregon’s consumers.  Given the 

101% increase in the cost to produce eggs, Oregon’s supply curve would shift well 

above the P* line and eggs would need be imported from other states to satisfy the 

demand. 

One might expect that, with the increased emphasis on ―buying local,‖ some 

consumers will continue purchasing a local product, meaning that Oregon eggs would 

still be in demand.  This may only be a small niche market in the state, given that eggs 

often flow between Oregon, Washington and California, so the state of origin may not 

play as important of a role as the price of the egg.  Another consideration, as 

mentioned by Bennett (1997), is that some consumers justify the increased cost as an 

act of good will or because they feel the standards set forth through legislation like 

Proposition 2 are worth the increased cost. 
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Table 4.1 – Cost Adjustment Calculations for Increased Floor Space 

Requirements.  Figures are the author’s calculations. 

Cost Adjustments Formula Result 

Step 1: Determining Barn Cost on a Per 

Bird Basis 
  

Average Original Cost at 1.5 ft
2
  $30 

Percentage Increase from 1.5 to 5.4 ft
2
 (5.4-1.5)/1.5 = 260% 

Increase Original cost by 260% 30*(1+2.6) = $108 per bird 

   

Step 2: Determining Barn Depreciation   

12 Year Straight Line Depreciation  108/12 = 
$9 per bird per 

year 

   

Step 3: Number of Eggs Laid per Hen 

per Year 
  

Average Production percentage (From Research) 72.49% 

Average Eggs Laid per Year 365 * .7249 = 265 eggs per year 

   

Step 4: Convert per Bird Cost to Cents 

per Dozen 
  

Barn Cost Per Egg 9/265 = $0.03 

Barn Cost per Dozen .033962 * 12 = $0.41 

Convert Dollar Cost to Cents 4075 * 100 = 
40.75 cents per 

dozen eggs 

 

Table 4.2 - Cost Comparison between Conventional Cage, 1.5 sq ft and 5.4 sq ft.  

Cost reported on a cents per dozen basis.  Costs are the author’s estimations. 

 Cage 1.5 sq ft 5.4 sq ft 

Pullet 9.25 13.37 32.41 

Feed 45.75 51.59 51.59 

Labor 3.75 5.42 5.42 

Depreciation 2.765 11.06 40.78 

    

Total 61.515 81.44 130.20 
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Figure 4.1 – Graph of Supply Shift Due to Cost Increase. The curve denoted as D 

represents the demand for eggs in the state of Oregon.  The horizontal line P* is the 

price of eggs.  This line also represents the national egg supply line, represented by ST.  

S0 is the current supply curve for the state of Oregon and Qs is the quantity of eggs 

supplied to the state that are produced in Oregon.  Qd is the total quantity of eggs 

demanded by Oregon’s consumers. 
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Chapter 5 – IMPLAN Study 

Introduction to IMPLAN 

 In order to complete the picture of the egg industry in Oregon, it is important 

to understand the inputs and outputs of the industry.  To describe the industry in this 

way an input/output (IO) analysis was used.  There are two major programs used to 

accomplish IO analyses: IMPLAN and Regional Industrial Model.  At Oregon State 

University, the IMPLAN system is commonly used to analyze various aspects of 

agriculture and the impacts of selected industries on the economy.  In this chapter, the 

current egg industry’s economic footprint and dependency will be analyzed.  A 

subsequent analysis will be conducted in which production is adjusted to approximate 

the Proposition 2 floor space requirements.  In addition, the impact on the industry 

from new barn construction and renovation will be examined, as well as the possible 

lower demand for Oregon eggs due to an increased cost from Proposition 2 

requirements.  

IMPLAN stands for IMpact Analysis for PLANning (MIG 2004) and is a 

secondary input/output model because it is using information that has been gathered 

by other organizations.  IMPLAN was designed by the Minnesota Implan Group who 

updates the data every few years.  To begin this section an overview of the process 

that IMPLAN uses will be discussed. 

An IO analysis helps to recognize the relationships between different sectors in 

the economy and displays how they interact.  IO models contain two phases: a 
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descriptive stage and a predictive stage.  The IO model works by using a transaction 

table that accounts for each industry in a geographical area and displays how they 

interact.  A major equation that is used in the descriptive stage is determining the total 

output, or the total production for a given year, for each industry, which is determined 

by the following equation (Shaffer, Deller, and Marcouiller 2004): 

Xi = zi1 + zi2 +…+ zin + Yi 

This equation describes the sum of all inter-industry demand plus the final demand for 

that sector. Xi is the total output for the sector, Yi is the final demand for the sector and 

zin is the inter-industry demand.  The IMPLAN software adds the descriptive stage by 

using Social Accounting Matrices, (SAM) which analyze each industry’s production 

function and also include the value added segments of the industry.  To determine the 

production function, the amount of input required from the sectors to produce the 

output for the industry are added together along with the value added to the industry to 

equal the total output.  The descriptive stage gives a general overview of the industry 

and the current inputs needed to produce at the current level of production.  Each 

value of an industry’s production function can be divided by the total to give the Gross 

Absorption Coefficient (GAC), or, according to some texts, the technical coefficient 

(MIG 2004; Shaffer, Deller, and Marcouiller 2004).  The GAC gives the proportion of 

the total demand of an industry met by a specific sector. 

The second stage of an input/output analysis is the predictive stage.  The 

purpose of the predictive stage is to see how the economy and industry will adjust to a 
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shock to the system.  This prediction is accomplished through the use of multipliers. 

These multipliers are generated using the Leontief Inverse (Shaffer, Deller, and 

Marcouiller 2004): 

X = (I-A)
-1

*Y 

Where X is the change in a community’s economic output, (I-A)
-1

 is the Leontief 

Inverse and Y is the change in demand.  The results of the Leontief Inverse equation is 

used to evaluate three areas: direct, indirect and induced effects.  The direct effects are 

the effects from the change in demand or production caused by the shock to the 

economic system in the affected industry.  The indirect effects are the changes in how 

the industries interact due to the change in output from the shock.  The induced effects 

are the effects in household spending and the ripple effect in the local community.  

The IMPLAN model applied in this thesis includes all three effects by using the Type 

SAM Multiplier, unlike the Type I and Type II multipliers which only look at direct 

and indirect effects (Shaffer, Deller, and Marcouiller 2004; MIG 2004). 

It is important to understand the assumptions that the IMPLAN model imposes 

in order to make final statements from the model.  There are six general assumptions 

discussed in literature (MIG 2004; Shaffer, Deller, and Marcouiller 2004): 

 The industry is currently in equilibrium. 

 There are constant returns to scale. 

 There are no supply constraints. 

 There is a fixed commodity input structure. 
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 The entire industry uses the same technology to produce its product. 

 The industry will increase or decrease all production in proportion, or 

homogeneous sector output.  

 

With these assumptions this model can perform a satisfactory job of predicting general 

information even though it will not be entirely accurate.  A key assumption is that the 

industry is assumed to be in equilibrium.  This also means that once a model has been 

run and a shock applied to the system, the economy will, again, return to equilibrium.  

Because of this assumption, the longer economic shocks to the system, the more likely 

that the IO model will incorrectly predict the outcome. 

Oregon Egg Industry IMPLAN study 

Current Egg Industry Descriptive Stage 

 The IMPLAN software groups poultry meat and eggs together into one sector.  

This is understandable since the major inputs into the broiler and egg industries are 

similar.  However, some adjustments were needed to the sector to account for the 

portion of the industry that is the broiler industry and not the egg industry.  By 

examining the total value of production in the state of Oregon for both eggs and 

broilers, it can be estimated that eggs represented approximately 55% of the total 

value of production.  This percentage has remained fairly constant over the past 

several years (OAIN 2008).  The GACs for inputs listed by the IMPLAN program in 

its production function appeared to be properly distributed, with only a couple of 
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adjustments needed after reducing the entire size of the industry to 55% as mentioned 

previously.  To reduce the size of the poultry industry, the industry output, employees, 

employee compensation, proprietor income, other property income, and indirect 

business taxes were multiplied by .55 to give 55% of the given total industry output.  

This reduction provided a total industry output for the egg industry of $61,884,000.  

The other minor adjustments that were made were to the veterinary services section 

which had a Gross Absorption Coefficient of .215064, meaning that according to 

IMPLAN, over 21% of the total industry output was due to veterinary services.  

Through discussions with industry professionals and extension agents, it was 

determined that an estimate of 5% would be more accurate.   

Furthermore, it was also assumed that the proportion that the poultry and egg 

industry buys from other parts of the poultry and egg industry was too high.  The 

major difference between the broiler and egg industries are the numbers of chicks that 

are purchased each year.  The egg industry replaces about half of the total hens each 

year as compared to the broiler industry which has new flocks five or six times a year.  

The percentage of this cost was lowered to 1.6% of the total production function for 

the egg industry.   

Current Egg Industry Predictive Stage 

Once adjustments were made to the poultry and egg production sector, it was 

assumed it only represented the egg industry by itself.  With this adjusted sector, the 

industry’s output, value added and demand were able to be examined.  The column 
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labeled ―Current Egg Industry‖ of Table 5.1 displays the total output and value added 

for the Oregon egg industry.  Using the IMPLAN model, it was possible to also assess 

the indirect and induced expenditures.  By viewing how the industries are 

interdependent the economic footprint of the egg industry was seen.  The economic 

footprint includes the direct, indirect and induced expenditures captured in the total 

output, total value added and total employment measurements that would be affected 

by removing the industry (Sorte and Weber 2008).  By analyzing these measurements 

the ability to see just how far into the community the egg industry reaches through the 

interdependency of the industries was possible.  The economic footprint of Oregon’s 

egg industry is summarized in Table 5.2. 

It was also possible to view Oregon’s economic dependence on the egg 

industry.  The economic dependence is determined by the direct, indirect, and induced 

expenditures required to meet the demanded exports.  In this model the exports 

include both foreign and domestic export as well as inventory.  The economic 

dependency is important because it shows those areas where money from outside of 

the state enters the state due to the egg industry.  The exogenous demand (foreign 

exports, domestic exports and inventory) for eggs (Table 5.3) is a total of $16.15 

million as compared to the household demand of $28.195 million.  Given this 

exogenous demand the extent of Oregon’s economic dependence can be seen in Table 

5.4.  From the $16.15 million demanded, $16.227 million is created in output.   
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Current Egg Industry Conclusions 

 From the discussion in Chapter 4 it was suggested that if regulations like those 

in Proposition 2 were passed in Oregon, one response of the egg producers in Oregon 

would be to shut down and not produce eggs due to the increased cost of production 

and the large capital cost necessary to convert from cages to 5.4 square feet per hen.  

By viewing the economic footprint discussed earlier, Table 5.2, the number of 

employees, the value of production and the total value added to the Oregon economy 

would be lost.  The economic dependency also shows the amount of exogenous 

demand that would be lost if the current egg industry were to disappear.  Thus the 

$16.15 million in exogenous demand would no longer be entering the Oregon 

economy. 

Proposed Egg Industry Descriptive Stage 

 For completeness of this study, it is also important to examine the proposed 

egg industry after the implantation of Proposition 2 type guidelines requiring 5.4 

square feet per hen.  To understand what this industry might look like in the state, the 

first thing that was required was a revised production function as well as adjusting the 

industry as a whole.  Starting with the original production function, the first 

adjustment was the number of employees needed in the new industry.  From 

discussions with industry professionals it was learned that it currently requires two 

employees to take care of 22,000 hens in a cage free operation.  With this ratio the 

same number of laying hens that are currently in the state, an additional 218 
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employees would be necessary, giving a total number of employees of 401.  The 218 

employees were determined by dividing the total number of hens by 11,000 which is 

the number of hens a single employee could care for in a cage free operation.  The 

new number of employees, 401, was determined for the industry.   

 After the number of employees was determined, the employee compensation 

was adjusted.  To adjust the employee compensation, earnings of $25,000 per year 

was allotted because the added labor would mostly be unskilled labor working in the 

houses and not skilled office workers.  This gave a new total employee compensation 

of $10,025,000.  The next adjustment that was made was to the Proprietary Income 

section of the industry.  To account for the increased cost of production and to also 

increased pay of the more skilled workers the proprietary income was calculated to be 

5% of the industry output of $65.351 million (this figure was only after employee 

compensation was increased).  This gave a new proprietor income of $3.27 million for 

the egg industry. 

 Two of the major cost increases, as discussed in Chapter 4, would be labor and 

the added feed cost incurred when the hens are not raised in cages.  Since it is assumed 

that the cost of feed will be 13% higher in a cage free operation versus a conventional 

cage operation, the percentage of production in the cage free production function was 

multiplied by 1.13 to give the 13 % increase.  To adjust for the new increase, the total 

output needed to be increased as well to account for the $1.7361 million for the 

increased feed cost.  This needed to be added separately because the production 

function automatically balances given the assumption that it is a balanced industry.  
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This feed consumption was added into Sector 42 – Other Animal Food Manufacturing 

(Appendix C.2).  This gave a new final industry output of $67.09 million, given that 

the new cage free industry would remain at the current number of laying hens as in 

commercial industry.    

 Another aspect that increases the cost of eggs is the cost to build or remodel 

the barns that house the pullets and hens.  This construction would require a large 

capital investment to the producers.  To take the construction into consideration, it is 

possible to use IMPLAN and create a scenario that shows the cost of construction and 

economic footprint of the action.  Given that it costs from $20 to $40 per hen to 

construct cage free facilities, by multiplying the number of commercial laying hens by 

$30 gives us an average cost for constructing the hen houses.   

Proposed Egg Industry Predictive Stage 

 In this stage of the model it is important to realize that it is very unlikely that 

the entire industry would convert to cage free production due to the cost and the fact 

the market it already saturated with the current cage free production according to 

producers.  Since there is currently one company producing cage free eggs, it will be 

assumed that one of the three commercial Oregon egg producers would convert their 

entire operation to cage free and the other two farms would stop producing.  Since the 

remaining production would be a differentiated product, cage free and local, it will be 

assumed that one third of the demand for Oregon eggs will remain at the new 

proposed industry figures and production function. 
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 Due to the assumption of constant returns to scale, IMPLAN creates 

production functions and demand on a linear basis; therefore determining one third of 

the demand can be accomplished by taking one third of all the components of the 

production function, economic footprint and economic dependency.  To complete the 

analysis, one third of the construction costs would need to be taken as well to see the 

entire impact of a change in the industry.  Table 5.5 describes the economic footprint 

for both one third of the proposed cage free industry, one third of the construction 

footprint and a summation of the two scenarios.  This total figure, however, would 

only last for a short period of time, meaning that once construction of the laying 

houses is completed the additional employment, output and value added totals would 

be reduced back to only one third of the proposed egg industry numbers.  The 

economic dependency can be viewed by understanding how the exports from the new 

egg industry would reach into the economy.  Table 5.6 shows the total economic 

dependency as well as the predicted one third of the demand, economic dependency. 

Proposed Egg Industry Conclusions 

 If the egg industry converts to meet Proposition 2 floor space requirements the 

economic footprint could change as previously mentioned.  However, if legislation is 

only a production based regulation and does not control the eggs imported into 

Oregon, eggs that can be produced in a less expensive manner elsewhere could 

decrease the demand for the eggs produced in the state, represented in this study by 

decreasing demand to one third of current production.  The construction of the laying 

and brooder barns would cause an increased footprint for short period of time, but 
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after the construction was completed the output would return to the predicted one third 

of the output.   

Comparison of Current and Proposed Egg Industries 

 By comparing the two possible industry structures there are definite 

advantages and disadvantages to each.  Comparing the economic footprints of the 

current cage industry and the proposed cage free industry it is apparent that, if the 

industry stays the same size, the new regulations would increase total output in the 

industry by $5.2 million, largely because of the increased value added generated by 

increased employee compensation.  If the industry could continue producing at the 

current level, the local economy would see a benefit from the increased number of 

employees, meaning an increase in the egg industry’s economic footprint. 

 However, if eggs are allowed to be imported from other states that can produce 

at lower cost and it is likely that the egg industry in Oregon may lose two of its three 

commercial egg farms, the economic footprint would decrease, as seen in Table 5.7.  

For the egg industry to convert to one third its current size, even given the added labor 

needed in the new production system, it would still require fewer employees over all, 

and cause the industry to see a lower total output and a decrease in the total value 

added.  The industry would decrease from $61.9 million under the current practice 

total output to $22.3 million with only one third of the farms producing at proposed 

cage free floor space. 
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 An area where a large difference would be seen would be in Oregon’s 

economic dependency change.  This dependency shows the amount of money from 

outside the state entering into the market in Oregon though the purchase of exogenous 

demand.  Under the current industry structure, the egg industry is realizing an 

exogenous demand of $16.15 million.  The proposed industry would only see an 

exogenous demand of $1.39 million, assuming that production stays at its current 

level.  The loss of exogenous demand is most likely due to the increased labor 

required in the proposed cage free system.  The local demand increases in the cage 

free system to $38.79 million from $28.19 million in current cage production.  

Because the amount of domestic exports in the cage free production fell to zero, the 

economic dependency decreased by a large amount.  The decrease in exogenous 

demand has an impact because the Oregon economy would lose $14.758 million in 

demand if the industry moved to the cage free.  The exogenous demand would see an 

even larger decrease if the cage free industry were to reduce by two thirds resulting in 

a $15.686 million demand decrease.   
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Table 5.1 – Current Oregon Egg Industry Output, Value Added and 

Employment Compared to the Entirety of Oregon Economy.  Data from IMPLAN 

software in 2007 dollars. 

 

Current Egg 

Industry 

Oregon 

Total 

Percent of 

Oregon's 

Total 

Industry Output (Millions of 

Dollars) 
61.883 283,521.41 0.022% 

Employment 183 2,290,752 0.008% 

Employee Compensation (Millions 

of Dollars) 
6.558 87,968.89 0.007% 

Proprietor Income (Millions of 

Dollars) 
0.305 10,042.42 0.003% 

Other Property Income (Millions of 

Dollars) 
4.044 38,939.36 0.010% 

Indirect Business Tax (Millions of 

Dollars) 
0.387 11,057.12 0.004% 

Total Value Added (Millions of 

Dollars) 
11.294 148,007.80 0.008% 

 

 

Table 5.2 – Current Oregon Egg Industry Economic Footprint.  Data from 

IMPLAN software in 2009 dollars. 

 
Current Egg 

Industry Footprint 

Output (Dollars) 94,230,876 

Employment (Full and Part-Time) 486 

Total Value Added (Dollars) 28,739,650 
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Table 5.3 – Industry Demand for Current and Proposed Cage Free Industries in 

Oregon.  Data from IMPLAN software in 2009 dollars. 

 
Current Egg 

Industry 

Cage Free 

Industry 

Sum of Households 27.882 38.362 

Sum of Federal Government 0 0 

Sum of State and Local Government 0.313 0.43 

Capital 0 0 

Inventory 0.013 0.017 

Domestic Exports 14.762 0 

Foreign Exports 1.375 1.375 

   

Total Exogenous Demand 16.15 1.392 

Total Local Demand 28.195 38.792 

Total Demand 44.345 40.184 

 

 

 

Table 5.4 – Economic Dependency of the Current Oregon Egg Industry.  Data 

from IMPLAN software in 2009 dollars 

 Current Egg Industry Dependency 

Exogenous Demand 16,150,000 

Output (Dollars) 16,227,410 

Employment (Full and Part-Time) 48 

Total Value Added (Dollars) 2,961,492 
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Table 5.5 – Estimated Economic Footprint for One Third the Demand for 

Proposed Oregon Industry and Construction.  Data from IMPLAN software in 

2009 dollars. 

 

 

 

 

Table 5.6 – Estimated Cage Free Economic Dependency for Oregon.  Data from 

IMPLAN software in 2009 dollars. 

 
Cage Free Industry 

Dependency 

1/3 Demand 

Dependency 

Exogenous Demand 
1,392,000 464,000 

Output (Dollars) 
2,104,206 701,402 

Employment (Full and Part-

Time) 
15 5 

Total Value Added (Dollars) 
735,291 245,097 

 

 
1/3 demand new 

industry footprint 

1/3 construction 

footprint 
Total 

Output (Dollars) 
33,804,852 43,802,286 77,607,138 

Employment (Full and 

Part-Time) 
238 353 590 

Total Value Added 

(Dollars) 
11,812,732 23,913,573 35,726,305 

 
   

Direct Output (Dollars) 
22,310,595 27,309,395 49,619,989 

Direct Employment 

(Full and Part-Time) 
134 214 348 

Direct Total Value 

Added (Dollars) 
5,893,929 14,338,533 20,232,462 
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Table 5.7 – Comparison of Oregon’s Current, Proposed and One Third Demand 

of Proposed Industries Footprints.  Data from IMPLAN software in 2009 dollars. 

 

Current Egg 

Industry 

Footprint 

Cage Free 

Industry 

Footprint 

1/3 Demand 

Cage Free 

Footprint 

Output (Dollars) 
94,230,876 101,414,557 33,804,852 

Employment (Full and 

Part-Time) 
486 713 238 

Total Value Added 

(Dollars) 
28,739,650 35,438,195 11,812,732 
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Chapter 6 – Conclusions 

 The overall objectives of this thesis were to examine the Oregon egg industry 

and the impacts that regulations such as those of Proposition 2 passed in California 

during the November 2008 elections would have on the industry.  The Oregon egg 

industry is relatively small compared to other states, yet it still ranks among the top 20 

agricultural commodities in Oregon.  Currently 99% of the laying hens in the state are 

maintained in conventional battery cage systems, with only one commercial farm 

currently producing any cage free eggs.  The four major costs of commercial 

production are labor, pullet, feed and building depreciation.  The average cost of 

commercially produced eggs in 2009 is about 61.5¢ per dozen.  The size of the free 

range egg industry in the state of Oregon is more difficult to measure.  However, a 

survey of the free range operations in the state suggests that the average free range 

flock size is approximately 100 hens.  An enterprise budget was estimated assuming a 

representative noncommercial free range operation of 250 hens.  Based on this 

analysis, the cost of producing free range eggs in Oregon was estimated to be 

approximately $9.50 per dozen.  This amount assumes a labor opportunity cost of $12 

per hour and a market return on land and buildings used to produce the eggs.  The 

survey revealed that the average free range operation receives $3.50 per dozen for 

their eggs.  Based on this price, free range egg producers would approximately 

breakeven if returns to land and labor are ignored.  While some believe that small 

flock production will be the humane solution, the cost increase would cause 

production to shift to those states still practicing battery cage production which is less 
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expensive.  Another major issue is the amount of land required to produce the quantity 

of eggs demanded using only small flocks.  With the lower productivity, higher cost of 

eggs at the small flock level and the amount of land, small flock production in Oregon 

is not a viable alternative to large scale commercial production. 

 To assess the impacts of legislation like California’s Proposition 2 on Oregon’s 

egg industry a three step analysis was preformed and the costs were adjusted to 

account for increased feed costs, labor costs, and building costs amortized over the life 

of the hen.  Through this method the new calculated cost would be approximately 

$1.30 per dozen as compared to the current 61.5¢ per dozen to produce eggs in 

Oregon.  Because of this cost increase, it would be less expensive for eggs to be 

shipped in from states where it is less expensive to produce eggs and the consumer 

accepts some or all of the shipping charges.  Shipping costs from Iowa to the West 

Coast would add about 14¢ per dozen giving a total cost of about 54.5¢ per dozen.  

Unless the consumer is willing to accept the additional cost for a cage free egg, 

compared to a less expensive alternative, the Oregon egg industry would shrink 

dramatically if not disappear altogether.  

 The final objective of this thesis was to model the economic impact of the egg 

industry.  This was accomplished through the use of the IMPLAN software.  Through 

this analysis it was seen that the current egg industry has an economic footprint that 

has a total output of over $94 million, 486 employees, and a total value added of 

almost $29 million.  The current industry’s economic footprint was compared to a 

proposed industry with the increased cost of production and increased number of 



71 

employees.  If the total demand is held constant, the new economic footprint was 

about $101 million in total output, 713 employees, and the total value added was about 

$35.5 million.  Therefore, it was concluded that if the demand for Oregon eggs did not 

change, the economic footprint would greatly increase.  Because of the increased cost 

of production in Oregon, demand for Oregon produced eggs would decrease due to the 

less expensive, out of state, alternatives.  While the exact change in demand could not 

be estimated, it was assumed that only the farm currently producing cage free eggs 

would continue production causing Oregon’s production to shrink by two thirds.  With 

this, the economic footprint shrank to almost $34 million in total output, 238 

employees and a total value added of about $12 million. 

 An interesting aspect of a change to the industry structure is the economic 

dependency of the Oregon egg industry.  The dependency is determined by the total 

output, employees and total value added provided by exogenous demand.  The 

dependency for the current industry structure is $16.2 million in output, 48 employees, 

and a total value added of almost $3 million.  When this is compared to the full 

demand for cage free eggs, the economic dependency is only $2.1 million in output, 

15 employees, and a total value added of about $735,000.  This is most likely caused 

by the increased number of employees and the increased cost of eggs lowering the 

exogenous demand.  While the economic dependency and footprint are quite small 

when compared to Oregon’s economy as a whole, it still plays a part in the economic 

activity of Oregon. 
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Further market research would help to advance this study.  Conducting a 

willingness to pay study in the state of Oregon would help to gain a better 

understanding of the demand for eggs produced under the proposed floor space 

requirements.  A willingness to pay study would also help to give an idea of the 

importance of animal welfare regulations in the price consumers are willing to pay for 

their food.   Estimating the elasticity of demand for eggs would help better pinpoint 

how legislated changes in egg production would impact demand for eggs by 

consumers. 
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APPENDIX A – Free Range Egg Producer Survey Documents 

 

A.1 – Survey Cover Letter 
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A.2 – Survey Form 
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Appendix B – Free Range Egg Enterprise Budget 

 

 

 



81 

Appendix C – IMPLAN Production Functions 

 

C.1 – Current Cage Industry Production Function 
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C.1 – Current Cage Industry Production Function (Continued) 
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C.2 – Proposed Cage Free Industry Production Function 
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C.2 – Proposed Cage Free Industry Production Function (Continued) 

 



 

 


