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Cost of Identity Preservation on Non-GIVIO Food Corn in the United States 

Introduction 

Genetic engineering is the process of taking genes from one organism 

and putting them in to another. Genetic engineering has led to certain crops 

being modified to increase yields or to decrease use of chemical applications 

such as insecticides and herbicides. Examples of genetically engineered crops, 

or genetically modified organisms (GMOs), include Round-Up Ready soybeans, 

corn, and cotton that allow producers to spray Round-Up, a systemic chemical 

herbicide, on their crops without banning the crops. Another instance of GMOs 

would be a modified wheat plant that would produce more bushels per acre while 

requiring less water. These genetically modified organisms (GMOs) have 

recently come under scrutiny because of potential or perceived safety risks they 

may pose towards humans and/or the environment. 

Genetically modified organisms have raised many questions about safety 

concerning human consumption of these products. In October 2000, Mission 

Foods based in Irving, Texas, recalled tortillas, taco shells, corn chips, and food 

service items because they contained StarLink, a bacterial ̂ ene that creates a 

protein that is toxic to corn borer pests, but not to people or other mammals. Still, 

StarLink is not approved for human consumption because the effects of human 

consumption are unknown. The recall not only affected grocery stores but 

restaurants as well (CNN, 2000). Another human safety concern Is that some of 

the transplanted genes might cause an allergic reaction. For example, a wheat 



plant used to make bread might be genetically engineered with a gene from a 

peanut; a person who has an allergic reaction to peanuts might experience this 

same reaction with the bread. Human safety is a part of the research being 

done with GMOs. 

Genetically modified organisms also pose environmental concerns as well. 

Researchers try to separate GMOs from the original organism, but controlling 

plant and animal reproduction is problematic. If the genetically engineering 

organisms mix with the native organism then the first generation will contain 

some of the altered DNA genes. Once the GMO and non-GMO plants reproduce, 

the produced plant may take on the some of the GMO plant characteristics, and 

the native plants will be changed. Another problem is that non-beneficial 

organisms may develop a resistance to the GMOs. The quicker GMOs are used, 

the faster the resistance develops, and eventually the resistance may develop to 

the point that the GMO has no effect. For example, if Round-Up Ready cotton is 

used for a period of time, the uncultivated plants may develop the same 

resistance to Round-Up, giving Round-Up Ready cotton no advantage over 

regular cotton. Another drawback with GMOs comes with their widespread 

appeal to fanners. If farmers all across the nation use the same type of seed 

variety, then a single disease or pest could wipe out the entire nation of the crop 

(Purdue, 2001). Environmental worries are playing a role in the use and 

regulation of GMOs. 



Research Problem 

Due to concerns with human consumption and environmental safety, 

some groups want GMO products to be labeled as such. These consumers want 

to know if (or when) they are buying GMO-altered products, or they would want 

the non-GMO product labeled so that they would know they are buying non-GMO 

products. The European Union has already passed regulations demanding that 

all products containing GMOs be labeled. Around the world, food distribution 

companies want the same type of legislation to be passed (Runge et al., 2001). 

Before the identity preservation regulations could come into effect, the 

Food and Drug Administration (FDA) would have to measure the cost and 

benefits of such a program. They would need to examine the research 

concerning safety risk and then the cost of such programs. Research has 

already been done on GMOs, but they would need to reevaluate these findings 

and evaluate their accuracy. After this the FDA would look into the cost of 

identity preservation. 

One of the major costs for identity preservation is the maintaining of 

separate facilities for genetically modified organisms and unaltered organisms. 

One of the most predominant crops that use GMO technology is corn. Corn can 

be divided into two groups: food corn and feed corn. Feed corn has not been as 

much of an issue as food corn when it comes to the labeling of GMOs because it 

is not consumed directly by humans; rather, it is consumed directly by livestock. 



However, food corn constitutes an issue of concern to the agribusiness sector 

and to policy makers. These concerns relate to food safety and environmental 

issues and to trade issues, particularly with Europe. At the center of the 

concerns is the issue of identity preservation, keeping non-GMO food com 

separate (and identified) from GMO food com. Among the Items of information 

that needs to be understood, and on which there is incomplete infonnation, is the 

cost to the food corn industry of achieving and maintaining the identity 

preservation of non-GMO corn. Additional costs of separate (GMO and non-

GMO) facilities are/will be incurred during production, harvesting, transporting, 

storing, processing, and merchandizing, but the magnitude of these costs are not 

well understood at present. 

Objectives 

The general objective of this research is to establish the cost for 

maintaining separate facilities for GMO and non-GMO food corn for identity 

preservation in the U.S. production and marketing systems. 

The specific objectives are to determine 

1. The cost differential for producing identity preserved food corn 

2. The cost differential for harvesting. 

3. The cost differential for transporting (for grain and processed products). 

4. The cost differential for storing. 

5. The cost differential for processing. 

6. The cost differential for merchandizing the two products. 



Literature Review 

The scientific literature on GMOs and literature presenting viewpoints are 

both numerous, yet the literature on the economics and marketing of GMOs is 

relatively scarce. The reason for the scarceness may be due to the newness of 

the subject. The relevant literature on economics and marketing can be divided 

into five main components, which make up the sections of this literature review. 

Those are 1) international food safety standards, 2) United States versus 

European attitudes about GMOs, 3) identity preservation, 4) types of labeling, 

and 5) cost of identity preservation. 

International Food Safety Standards 

According to the U.S Department of State (2001), Codex Alimentarius 

(CODEX) is the international criterion, setting body for food safety structured 

under the United Nations Food and Agriculture Organization (FAO) and the 

World Health Organization (WHO). CODEX arranges task forces and working 

groups to address standards and has experience and proficiency in food safety. 

According to the FAO (1999), CODEX is concerned with caring for the 

health of consumers and guaranteeing fair practices in food trade. The vision of 

reducing trade barriers, allowing freer movement of commodities, and reducing 

hunger and poverty led to several nations harmonizing food laws with 

internationally adopted standards. CODEX has established standards, 

guidelines, and recommendations for food additives, veterinary drug and 

pesticide residues, contaminants, methods of analysis and sampling, and codes 



and guidelines of hygienic practice. CODEX has been a standard for evaluating 

national regulations; in fact, CODEX has already been used to settle international 

trade disputes and will probably increase this activity. 

One of the principles of CODEX is that "no food should be in international 

trade which a) has in it or upon it any substance in an amount which renders it 

poisonous, hannful or otherwise injurious to health; or b) consists in whole or in 

part of any filthy, putrid, rotten, decomposed or diseased substance or foreign 

matter, or is otherwise unfit for human consumption; or c) is adulterated; or d) is 

labeled, or presented in a manner that is false, misleading or is deceptive; or e) is 

sold prepared, packaged, stored or transported for sale under insanitary 

conditions" (FAO, 1999). With this principle in mind, CODEX and the World 

Trade Organization (WTO) have made two agreements on world trade. The 

Agreement of the Application of Sanitary and Phytosanitary Measures gives 

governments the right to take appropriate measures to protect human health, but 

it does not allow member nations to inequitable use of various requirements for 

different countries with similar conditions unless scientific justification is provided. 

The Agreement on Technical Barriers to Trade makes sure that technical 

regulations and measures, and rational procedures for gauging confomnity do not 

construct unwarranted barriers to trade. When GMOs are brought before the 

WTO, it will be CODEX who decides how identity preservation will impact world 

trade in various countries like the United States and the nations in the European 

Union (FAO, 1999) 



United States v. European Union Attitudes about GMOs 

The United States and the European Union view genetically modified 

organisms very differently. According to Runge, Bagnara, and Jackson (2001), 

the United Stares and the European Union have conflicted over the validity of 

national labeling requirements on GMO products. The EU policy attitude is that 

GMOs are a "inexperienced products," not extensions of their natural 

counterparts, thus policy makers are required not to approve products for release 

until they are shown to not pose a danger to human or environmental health. 

The United States treats GMOs as extensions of existing products, which means 

foodstuffs must comply with the same requirements as natural equivalents. 

According to The Economist (2001). the reason that the European Union 

requires genetically modified organisms to be labeled while the United States 

claims that the product is "substantially equivalent" is rooted in national culture. 

In a Eurobarometer survey, 86 percent of the people surveyed believed that 

GMOs should be labeled. In the same study, 50 percent believe consumer 

groups to be honest about the food supply, but only 25 percent put their faith in 

the national or EU governments. The article goes on to further state that in 

America, the consumers questioned gave mixed views on GMO labeling. When 

compared to the French, who view food as a cultural matter, Americans generally 

have a more relaxed attitude towards food. European uncertainties about the 

corruption of the countryside due to GMOs seldom worry Americans because the 



landmass is immense enough to divide the agricultural land from the rural 

playgrounds (The Economist. 2001). 

The EU's most controversial proposal mandates segregation of GMOs 

from traditional agricultural commodities, but the US government maintains that 

GMO products are "substantially equivalent" to non-GMOs and should be traded 

without differentiation. US producers maintain that monitoring crops through the 

chain of production would cost billions of dollars. The EU maintains that these 

costs are exaggerated and safety concerns justify the labeling of GMOs (Runge 

et al., 2001). Americans have confidence in the Food and Drug Administration 

(FDA), to make sure that the food in America is safe. On the other side it is 

believed that many Americans want to see more labeling about GMOs; it is 

further believed that the American consumers want GMOs to pass extra safety 

trials that are similar to the tests done on food additives. Groups like the Institute 

for Agricultural Trade Policy are lobbying for the United States to adopt GMO 

regulations already in place in the European Union; however, these groups are 

not generally obtaining the level of public support comparable to their European 

equivalents (The Economist. 2001). 

Numerous companies around the world have not only called for the 

segregation of GMOs and have indicated their willingness to avoid GMO 

products in food marketing efforts (Runge et al., 2001). Some of the companies 

who have already announced their avoidance of GMOs include Sainsbury, Marks 

and Spencer, Burger King, McDonalds, Pryca, and Nestle. Even U.S. companies 



such as Archer Daniels Midland and ConAgra have indicated a need to 

segregate GMO crops from the conventional ones (Runge et al., 2001). The 

need to segregate these products has led to identity preservation. 

Identity Preservation 

The EU Committee, which represents the views of American businesses 

operating in Europe, views identity preservation as a crop classification tool that 

identifies the source and nature of materials. Identity preservation (IP) would 

classify the different products according to the amount of genetically modified 

(GM) material present or if the product had been made using GMO technology. 

The objective of identity preservation is to assure that a particular crop is 

observed throughout the food chain, so that certain traits or qualities can be 

determined. Identity preservation will thus allow building and maintaining a 

separate market for a precise crop. Even though identity preservation has small 

quantities traded under it, IP is seen to be contributing more than any other factor 

to improve market value of grains and other biological products. (The EU 

Committee, 2001) 

Certified seed is an example of IP grown under contract. Certified seeds 

have to be tested for purity and cannot be contaminated by foreign pollen or 

other types of seeds. The 15-20% premium for these seeds should encompass 

the additional cost associated with identity preservation (Directorate-General for 

Agriculture Commission of the European Communities). 



Traceability is main part of identity preservation. According to the EU 

Committee (2001), traceability Is the capability to trace the identity, history, and 

source of an agricultural product. Traceability is done with record keeping and 

auditing. However, it is not presently feasible for products to be traced back to 

the farm of origin. 

Types of labeling 

Labeling GMO products is a debated subject with many positions on how 

GMOs should be labeled. In the literature many different types of labeling are 

described in detail. The two most prevalent types are mandatory v. voluntary 

labeling and positive v. negative labeling, which are the sub points for this 

component of the literature review. 

Mandatory v. Voluntarv Labeling 

According to the Directorate-General for Agriculture Commission of the 

European Communities (2001), the European Union, as well as Switzerland, 

Australia, New Zealand, and Japan, has already enforced mandatory labeling for 

GMOs. Each country has a different tolerance level or have not set their limit yet. 

Voluntary labeling allows the producer the choice to either label or not 

label the product as containing or not containing GMOS. The main motivation 

for voluntary labeling would be for profitability. Companies would either be trying 

to fill a niche market with a GMO-free product or be trying to establish a 

distinctive quality that only a GMO product would have, such as a more nutritious 

piece of fruit. 

10 



Positive V. Neaative Labeling 

According to Runge et al. (2000), the debate over GMOs has several 

parties that want GMOs to be labeled. Labeling is viewed as a market-based 

alternative for customers to who will be either purchasing or not purchasing GMO 

products. Runge et al. also explain the difference between the positive and 

negative labeling. 

Positive labeling is a labeling strategy that identities GMO content. An 

illustration of a positive label might read, "This product may contain GMOs." 

Runge et al. point out that given the scope of GMOs now on the market, a 

positive label would communicate little infonnation. Supporters of positive 

labeling defend that this type of label would turn consumers away from GMO 

products. They also claim that positive labeling will decrease consumption and 

trade of GMOs. They also want to Intensify research on GMOs because the high 

investments would be too high a cost for the agricultural industry without 

supplying a benefit for the purchaser, thus making it harder for GMOs to 

establish market share. 

A negative label would emphasize that a product contains no GMO 

products; an example of negative labeling would be "This product contains no 

GMOs." This case would not signify a complete absence of GMOs, but a 

minimal threshold close to zero. The cost of negative labeling would include 

monitoring inputs and requiring no-GMO conformations from fanners. 

Processing would need to be in separate lots to guarantee against co-mingling. 
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Cost of Identity Preservation 

Identity preservation requires a set of actions to allow traceability and is 

usually communicated to the consumer by a label, thus IP adds to cost and 

affects supply (EU Committee). The extra cost of identity preservation is 

necessary when dealing with genetically modified organisms for two main 

reasons: other countries and consumers. International agreements, mandatory 

GMO labeling, and different approval status play a role in the international trade 

of genetically modified organisms. For health and environmental concerns, 

consumers want traceability so agricultural products can be certified and labeled 

as non-GMO or GMO-free products (Directorate-General for Agriculture 

Commission of the European Communities). The literature review for cost of 

identity preservation found that the cost of IP is going to change based on the 

locality of the GMO products. 

A Maltsbarger and Kalaitzandonakes (2000) study reveals the magnitude 

of hidden or opportunity costs that can arise from adjusting current commodity 

processes to IP. The effects of local supply conditions and crop storage on IP 

costs are vital. 

The Directorate-General for Agriculture Commission of the European 

Communities (2000) mentions that IP would increase grain prices by 6-17% 

compared to fann gate prices. This range relates to traditional IP systems for 

value added markets and can be taken as a reliable approximation of IP cost. 

Also mentioned in this article is the fact that IP cost will depend on tolerance. 
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agronomic traits, market volume, seasonality, and derived products of the 

modified organism. 

A KPMG Consulting study proposed that corn producers trying to offer 

some GMO-free product would face at least 12 percent higher cost than the nonn 

of GMO corn (Wilson, 2001). The estimated difference of $.39 per bushel is 14 

percent of the 1999-2000 average prices for Ontario corn. This cost would be 

more If it meant more on-farm storage. If fanners wanted to provide GMO-free 

corn they would have maintain precise records of crops and varieties for each 

field, adopt methods of production to reduce cross-pollination, develop cleaning 

procedures to ensure purity of plants, create more on-site storage, and purchase 

liability insurance for protection (Wilson, 2001). 

When planting a crop known for specifically modified traits, grain must be 

tracked and stored apart from conventional grain. This grain can be sold at a 

premium due to its certain trait, but it also has added cost. Examples of GMO 

crops being sold at a premium include high oil grains, high oil corn, high lysine 

soybeans, and golden rice. Not all of the added costs are known because some 

of the products are not yet marketed. Hudson and Jones (2001) have recently 

estimated the added production cost of identity preservation to average $.46 per 

bushel of soybeans in Mississippi. This added cost and without assurance of a 

continual market has made many producers hesitant to use IP. Many are 

concerned that as the market develops the buyers may or may not be there; as 
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the risk of IP lessens with market stabilization, the premiums paid will probably 

decline (Coblentz, 2001). 

Another report suggests that mandatory labeling of GMOs could cost up to 

$950 million a year to food system cost and food prices. This study assumes 

that consumers will pay much of the $950 million, but Bob Friesen, Canadian 

Federation of Agriculture President, says there is no instance of that. He 

believes that some of the cost will go back on farmers who could not absorb even 

a fraction of the cost. He claims that GMO mandatory labeling has the potential 

to be an immense problem (Wilson, 2001). 

Conceptual Framework 

Consider a market situation for food corn prior to the development of GMO 

corn. This situation is illustrated in Figure 1, where the annual consumption and 

production is Q and the average annual wheat price is P. 

When GMO technology is introduced, it changes both the demand and 

supply components of the market. It affects their relationships in different ways 

depending in part on the aspect of GMO technology considered. First, consider 

the effect on supply if the technology is yield increasing and/or is production cost 

decreasing, it shifts the supply curve to the right (S' in Figure 1). If that were all 

to be considered in the market, the technology would result in a lower market 

price (Pi) and a larger quantity produced and consumed (Qi). 

However, if consumers have concerns about the safety of GMO corn, they 

can choose to substitute other products for food corn, thus causing demand to 
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Figure 1. Market for Food Corn 
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shift to the left reducing both market price and quantity. Because some consumers have 

safety concerns and others do not use GMO corn, the industry may choose identity 

preservation (IP) as a means of with these concerns. IP recognizes that with the 

Introduction of GMO technology, separate markets (with different demand curves) are 

created. These are represented in Figure 2. The left graph in Figure 2 represents the non-

IP food corn for people who are unconcerned with GMOs. Consumers in this market 

should receive the price benefit of the GMO technology, i.e. S shifts to the right and D shifts 

to the left. The right graph in Figure 2 represents the IP non-GMO food corn. Demand in 

this market is probably smaller and more price inelastic than in the non-IP market, and the 

supply would be less. The supply would not only not receive the benefits of the yield-

increasing/cost-reducing effects of the GMO technology, it would incur the additional costs 

of IP (separate facilities, labeling, etc.) Consequently, higher prices (P3) in the IP market 

should occur under these circumstances 

On the other hand, if the effects of GMO technology are favorable, the 

effects may be quite different; for example, the GMO trait might be health 

enhancing. In this case the demand in the IP market would be less elastic but 

would increase while the demand for non-IP food corn would decrease. This is 

illustrated in Figure 3. In this instance the price differential would become higher 

than the one addressed with Figure 2. 
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Figure 2. Two Markets with GMO Corn and Identity Preservation 
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Non-GMO 

Figure 3. Market with Favorable GMO conditions. 
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The market situations for non-GMO products are different in markets 

where a large number of consumers are opposed to GMO products such as in 

the European Union. The demand in the U.S. market is very small, while the 

demand for non-GMO crops in the EU market are larger. There markets are 

represented in Figure 4, assuming both countries have equal supply curves. The 

left graph in Figure 4 represents the non-GMO food corn for people in the U.S. 

market. The number of consumers who have preference for non-GMO corn in 

this market is very small. The demand in this market will be small. The right 

graph in Figure 4 represents IP non-GMO food corn market in the EU. Demand 

in this market is greater because many people want non-GMO corn. 

Consequently the prices for non-GMO corn in the two markets will be very 

different. 

Methods and Procedures 

Variations of two procedures were used to determine cost of identity 

preservation; these two procedures were budgeting and surveying. The primary 

procedure was partial budgeting. Partial budgeting is an accounting approach to 

establish costs, or cost differences in this instance, between alternative 

approaches; this required information from the industry, which was obtained by 

surveying industry sources. 

19 



U.S. E.U. 

P 4 

Figure 4. U.S. and E.U. Markets for non-GMO Corn. 
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A partial budget analysis was done for each objective. That is, cost 

differentials were estimated for 1) producing identity preserved food corn versus 

non-IP (including GMO corn), 2) harvesting, 3) transporting (both the grain and 

processed products), 4) storing, 5) processing, and 6) labeling non-GMO 

products. 

To determine the cost differential for producing identity preserved food 

corn, the cost difference between non-preserved and identity preserved food 

corn were evaluated. The difference in cost for identity preservation during 

production included seed cost. To determine the seed cost differential, the price 

of the different seeds, the yield differences, the seeding rate, and seeds per bag 

were needed to estimate the cost difference between GMO and non-GMO seed. 

Other costs of producing IP food corn was that some inputs like pesticides are 

used less on GMOs, so IP led to increased spending in some inputs. There is 

also an additional cost associated with keeping IP food corn a certain distance 

(buffer zone) from GMO food corn. The costs of determining the pesticide cost 

and of maintaining the required the buffer zone distance was provided by Archer 

Daniels Midland Inc. (ADM), a company with extensive experiences with both 

GMO and non-GMO products worldwide. 

To determine the cost differential for harvest, the cost differential was 

originally thought to be the cost of added cleaning and extra testing. However, 

this proved to be a wrong assumption after talking to a representative of ADM 

about the cost differential in harvesting non-GMO corn and GMO corn. As long 
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as harvest equipment is properly maintained and cleaned, there should not be a 

difference in harvesting cost. 

The cost differential for transporting consists of the cost of cleaning trucks 

each time a different product is put into them. Trucks are required to be cleaned 

after hauling each load, according to a representative of Hain Celestial Group, 

Inc, a leader in many of the top natural food categories. An assumption was 

made that the trucks have to travel the same distance to storage facilities for the 

GMO and non-GMO corn. This assumption is discussed further in the findings 

section. 

Storing has a cost differential due to having to keep separate facilitates for 

non-IP corn and IP corn. Storage also cost more since the non-GMO will likely 

be in storage longer. A representative from ADM helped to establish the 

differential of non-GMO and GMO storing cost. 

The cost of processing estimate made another assumption that there are 

two different plants (one for GMOs and the other for non-GMOs) and the cost of 

processing GMO corn and non-GMO corn is approximately the same. However, 

economies of size may be a cost factor because of the differences in the size of 

each market. If economies of size exist, the larger the number of units 

processed, the lower the cost per unit because total fixed cost will be smaller on 

a per unit basis. This is mentioned to acknowledge the potential effect of the 

assumption and to note how the economies of size could add to the non-GMO 

cost. In this study, potential economies of size as a source of cost difference 
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were disregarded because of the lack of information on market sizes and 

structures. Another processing cost differential was the cost of testing the non-

GMO corn to make sure that it truly is GMO free. Hain Celestial Group, Inc 

provided the cost of the testing. 

The cost of merchandizing identity preserved food corn from non-identity 

preserved food corn would be different as well. Since the non-GMO corn would 

constitute a new product with a separate market. It would likely require an 

advertising campaign. The cost of the new advertising campaign was estimated 

by selecting a product that contains corn derivatives (corn syrup in Coca Cola, in 

this case), and estimating the advertising expense for the product and then 

converting that cost to a per bushel of corn basis. 

After detemriining the additional cost that identity preservation had on each 

of the specific production/marketing components, the cost was summed to 

achieve the estimated total dollars spent for identity preservation per bushel of 

corn. To be able to compare the benefits and the costs, the benefits of identity 

preservation will need to be explored in another study. 

Findings 

The partial budgeting table (Table 1) summarizes the estimated 

differences in costs for production and marketing of identity preservation of non-

GMO compared to GMO corn. The total cost for identity preservation was 

estimated to be between 14 and 17 cents per bushel. 
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Table 1. 

Partial Budget of Added Cost of Identity Preservation on Non-GMO Corn 

ITEM 
PRODUCING 

Seeds 

Herbicide & buffer zone 

Total Producing 

HARVESTING 

None 

TRANSPORTING 

None 

STORING 

Separate space 

PROCESSING 

Testing 

MERCHANDIZING 

Advertising campaign 

TOTAL 

COST (+/-) 

-$.039 per bushel 

$.05 to .06 per bushel 

$.011 to .021 per bushel 

0 

0 

$.03 to .05 per bushel 

$.102648 to .105728 per bushel 

$.00003869594 per bushel 

$.14368669594 to .17156669594 per bushel 
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Referring to Table 1, the first part of the added cost is for the production of 

the non-GMO. The first cost differential is the cost of planting seeds. In order to 

determine the difference in the seed cost, the following formula was used: 

[PN (R/B)] / YN - [PG (R/B)] / YG 

with PN and PG being the price per bag (50 lbs.) of non-GMO and GMO, 

respectively, R being the seeding rate per acre, B being seeds per bag, and YN 

and YG being the yield per acre (expressed in bushels) of non-GMO and GMO 

corn, respectively. The formula given is to determine the differential between 

non-GMO corn and GMO corn. The first portion of the equation gives the cost of 

non-GMO seed per bushel of corn produced and the second portion the cost of 

GMO per bushel of corn produced. According to Massey, biotech corn in 2001 

sold for $110 per bag, while non-biotech cost $85 per bag. The seeding rate of 

28,000 seeds per acre was the estimated average seed rate for both GMO and 

non-GMO corn (Doerge). The number of seeds per bag was established by 

contacting a local seed dealer for the average seeds per bag and found to 

80,000 seeds per bag. The yield was detennined by looking at yields of Bt corn 

and non-Bt corn as stated by Duffy. GMO yield has been established to be 160.4 

bushels; while the cost of non-GMO is 147.7. After determining, all of the factors, 

the formula can be solved to find the cost differential of non-GMO corn. 

[85 (28,000/80,000)] /147.7 - [110 (28,000/80,000)] /160.4 = -.039 

Thus, identity preservation of non-GMO corn seed costs are $0,039 less per 

bushel of corn produced than seed cost for GMO corn. 
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The cost of maintaining a buffer zone of 600 feet between GMO and non-

GMO corn was established to be $.05 to $.06 per bushel (phone interview with a 

representative of ADM). The GMO has technology built into the seed/plant so 

that it will be resistant to a certain insect or to certain disease. The non-GMO 

does not have this feature and will have to buy more pesticide to make up this 

difference. The buffer zone of 600 feet between GMO and non-GMO corn 

allows the non-GMO corn to maintain its identity. If the two types of corn where 

closer together the two would intenningle and the non-GMO corn would not 

exhibit the same characteristics. 

The differential of total productions cost of non-GMO corn from GMO corn 

is established by adding the differential cost found from the seeds and from the 

other production cost of pesticide and space. The negative $.039 per bushel 

difference in seed and the cost of $.05 to $.06 of pesticide and space add up to a 

cost differential in production to be around 1.1 to 2.1 cents per bushel. 

The next two segments of the partial budget, harvesting and transporting, 

have no cost differentials between GMO and non-GMO corn. Non-GMO corn will 

be harvested the same way as GMO corn so there can be no disparity between 

the two costs. Combines have to be cleaned regularly, so changing between 

GMO and non-GMO cornfields will not add to cost. As far as testing is 

concerned, the testing will not be done when the corn is harvested, but it will be 

tested when it is processed. In transporting, when transporting a food product 

the truck used to be transported has to be cleaned out, so the cleaning cost of 
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transportation will be the same for the two types. The only difference that could 

occur is the cost of transportation increasing for the non-GMO corn so that the 

processing plant can be of the same size as the non-GMO. For the purpose of 

this research an assumption was made that the distance that non-GMO corn 

travels is the same as GMO corn; the fallacy of this assumption will be discussed 

later and could potentially add to the cost differential that has been estimated. 

The next section of the partial budget is storing which has been found to 

have a cost differential of 3 to 4 cents per bushel. This number was found by 

talking to an ADM representative. The reason that there is a cost differential in 

storing is that GMO and non-GMO corn will have to be stored in separate 

spaces, but the non-GMO corn will have to be kept dean of GMO corn. Another 

reason for the cost differential is that there is no flexibility in the market with IP 

corn, and the elevator where the corn is stored is restricted on how they can or 

cannot price the non-GMO corn. 

Processing is the next piece of the partial budget. One assumption 

processing is that it cost the same to process GMO and non-GMO corn; the 

fallacy of this assumption will be discussed later with economies of size and 

could potentially increase the cost of identity preservation. However, there is a 

separate cost differential in processing because non-GMO corn has to be tested 

to make sure that it contains no GMOs. The testing costs are composed of two 

different types of tests, a dipstick test and a PCR test. The dipstick test, done on 

each incoming load, costs $12.50. The PCR test is tested in every bin (5 to 6 
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loads or 225,000 pounds) costing $350 per bin. To find the testing cost per 

bushel the following formula was used 

[ ( P D * L + P P ) / B ] * 5 6 

with PD and Pp being the price of a dipstick test per load and PCR test per bin 

respectively, L being the number of loads per bin, and B is the number of pounds 

in a bushel. The formula first finds the cost of the dipstick and PCR test per 

pound and then converts it into a per bushel bases. The formula could thus be 

rewritten [ (12.50 *{5<x>6) + 350) / 225,000] * 56 = a range between $.102648 

and $.105728. 

The last part of the partial budget is for merchandizing. Packaging and 

labeling will have the same cost for both GMO and non-GMO corn, so there is no 

cost differential caused by packaging and labeling. However, for non-GMO corn 

to introduced onto the market, a new advertising campaign will have to be done. 

Coca Cola is one of the products that contains a corn derivative; they were the 

example of how much advertising expense is done per bushel of com. The 

formula to find the advertising expense for a bushel of corn is 

[A / [ (D*365*8 ) /12 ] / C 

with A being the advertising expense per year, D is the total number of 8-ounce 

drinks sold per year, and C is 12-ounce cans per bushel of corn. From the Coca 

Cola website, the number of eight ounce drinks sold each day worldwide is 

571,000,000 drinks per day and the worldwide advertising expense is 

$1,742,000,000; Iowa Corn states that a bushel of corn can produce enough 
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sweetener for 324 cans of soda. The formula has to convert several times in 

order for the cost to be expressed in a per bushel bases. The results of the 

advertising expense per bushel of corn are summarized in Table 2 and shows 

that a new advertising campaign for non-GMO corn is estimated to be about 

$0.00003869594 per bushel of corn. While this number may look small, it is a 

per bushel cost and the United States produces billions of bushels of corn per 

year. 

The total cost per bushel of corn after all of the sections in the partial 

budget have been added together is estimated to be around 14 to 17 cents. 

However there have been some assumptions that could increase these costs. 

The research has assumed that both the travel distance and the processing cost 

are the same for GMO and non-GMO corn. However, economies of size suggest 

that the larger units processed the less the cost per unit because total fixed cost 

per unit decreases. GMO corn is a large market providing the economies of size, 

but the non-GMO market does not have this advantage. In order to take 

advantage of the economies of size, non-GMO corn would either have to travel 

larger distances so that the processing plant would be able to process the same 

amount of corn as a GMO processing plant or be processed without the same 

economies of plant size, causing processing cost to rise. Economies of size will 

potentially increase the total cost of identity preservation for non-GMO com. The 

issue of economies of size suggests that the 14 to 17 cents per bushel estimated 

cost differential is at the lower range of the potential cost of identity preservation. 
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Table 2. 

Estimated Advertising Expense per Bushel of Corn for Coca Cola 

Advertising Expense Worldwide 

8 Ounce Drinks per day 

8 Ounce Drinks per year 
(571,000.000 * 365 days per year) 

Ounces per year 
(208,451,000,000 * 8 ounces) 

12 Ounce Cans per year 
(1,667,320.000,000 /12 ounces) 

$1,742,000,000 

571,000,000 

208,451,000,000 

1,667,320,000,000 

138,943,333,333 

Advertising Expense per Can 
(1,742,000,000/138,943,333,333) 

Cans per Bushel 

Advertising Expense per Bushel of Corn 
(.0125374853 / 324) 

$0.0125374853 

324 

$0.00003869594 
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Conclusion 

The increase cost of 14 to 17 cents per bushel of corn may not sound as If 

identity preservation for com would cost the United States that much. However, 

corn is a major commodity in the United States with the total corn production 

being 9.5 billion bushels in 2001 (National Com Growers Association). The cost 

of implementing identity preservation just on corn alone would cost the United 

States between $1.33 to $1,615 billion. According to the United States 

Department of Agriculture (2002), the value of production for corn for grain is 

around 19.2 billion dollars for 2001. The cost of identity preservation for corn is 

more than 6 percent of the total value for corn. As mentioned in the Literature 

Review, the Directorate-General for Agriculture Commission of the European 

Communities stated that IP would increase grain prices by 6 to 17 percent. The 

United States would also experience the same percent increase, since the 

estimated total cost is on the lower range of the potential cost for identity 

preservation. 

Identity preservation will add to the cost of the food corn industry; 

however, the cost needs to be looked at in comparison with the benefits of 

identity preservation. The benefits of identity preservation will need to be 

analyzed to determine the true impact that identity preservation would have on 

the food corn industry. 
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