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Figure 1: Certified Organic Acres and Number of Certified Organic Operations over time 

1. HouseholdBuy (Year): the percentage of U.S households (excluding Alaska and 

Hawaii) purchasing organic food in a given year; in this study the two years utilized are 

2015 and 2016 

Before moving on to the econometric model and regression outputs, a preliminary graphical 

examination of trends in the data is warranted in order to better solidify the hypotheses to be 

tested. Figure 1 plots certified organic acres against the number of certified organic operations at 

the national level over a ten-year period from 2006-2016. Observing Figure 1, an intriguing 

pattern appears. The number of organic operations decreased steadily between 2007 and 2008 

and again between 2008 and 2011 after the introduction of the NOCCSP. From 2011 to 2014 the 

number of organic operations increased slightly to roughly their 2008 levels, before decreasing 

once more in 2015. The stimulating observation comes from the fact that while the number of 

organic farms was decreasing after the NOCCSP, the number of organic acres witnessed a 

mostly increasing trend.  

These two trends in the data support the idea that the NOCCSP may be serving as an 
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effective barrier to entry in the organic food industry. The number of organic farms may have 

shrunk as new entry was discouraged, slowed, or only those who were able to withstand the 

three-year transition phase to obtain the reimbursement for recertification were counted as 

certified organic farmers, leading to the decrease in the number of certified organic operations 

over time. The increase in the number of organic acres over time further augments the barriers to 

entry theory because it could indicate that as some farmers left the organic food industry, the 

ones that did remain in it were able to have larger operations by adding more acres. It is 

important to recall that as long as some amount of a farm operation is certified organic, the entire 

operation will be counted as one certified organic operation for data collection purposes. This 

means a farmer that decided to first certify a small amount of their operation in order to obtain 

USDA certification and then, after the NOCCSP introduction where they qualified for 

reimbursements for any recertification costs, decided to expand their organic operations could 

account for the pattern exhibited by the data. 

Figure 2 can be considered as well before conducting econometric analysis. Figure 2 depicts 

the total funds utilized or disbursed for the NOCCSP plotted against the total number of farm 

operations assisted or receiving these reimbursements.  
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Figure 2: Funds utilized and number of certified organic farms assisted through NOCCSP-

National Level 

 

 

 

 

 

 

 

 

 

Figure 2 seems to suggest that the number of operations receiving assistance is perhaps 

positively correlated with the total funds utilized. However, it is worth noting there was a 

decrease in both the number of operations assisted and the total funds utilized in the third full 

year after NOCCSP introduction. The later data, such as that for 2015, indicate that the number 

of farms receiving assistance is just starting to reach and slightly exceed the 2010 levels from 

when the NOCCSP began.  

There is one last set of data to consider before moving on to examining econometric models 

and that is data on price premiums received for certain organic fruits over conventional ones. In a 

perfectly competitive market with no barriers to entry, any profit in that market attracts new 

entry until profits decrease to zero. Agricultural markets are not always perfectly competitive 

even with free entry. This may be due to the fact that there are large economies of scale in 

agriculture. For example, there is a high fixed cost for a technologically advanced irrigation 

system. Once that system is in place, the per-unit cost of utilizing such an irrigation system is 

small and when employed to large scale farming is more efficient. Such scale economies in 
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farming may mean perfect competition is not a reality. The recent trend of large companies such 

as Kashi and General Mills to underwrite farmers’ costs of transitioning to organic illustrates 

how large scale farming may in fact be more similar to oligopoly with a few large players, 

although collusion is probably unlikely due to the way typical agricultural products are not that 

differentiated. As an example, wheat from one farmer is similar to wheat from another farmer. 

Similarly, organic wheat is similar to other organic wheat and price fixing by the largest players 

in large-scale farming is unlikely. It is important to realize the organic market is most likely not 

perfectly competitive, even with free entry, due to these and other reasons. The assumption that 

profits in this market should go to zero if free entry is present may thus seem harsh and should be 

relaxed.  

Additionally, it is important to remember that some of the price premium of organic food 

over conventional comes from the differing costs of production than conventional farmers have. 

Since organic farmers cannot use pesticides or fertilizers, they usually have to incur higher costs 

in order to utilize approved organic practices and maintain profitable yield levels. For organic 

farmers, a way to gauge their profit is by looking at price premiums for their organically 

produced version of the crop over the price received for conventional versions. This higher price 

premium is thought to compensate them in part for higher production costs so that, when the 

profit is calculated as (Price-Costs) x (Number of Units), there will be a positive number as the 

outcome. While this is a component contributing to the price premium, it is important to realize 

there may be different reasons why organic farmers receive a price premium for their goods than 

costs. Aside from the structure of the farming industry as a whole preventing profits from going 

to zero even with free entry and higher production costs, there are a few other reasons to 

anticipate organic products would still see a price premium even with free entry.  
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The first is that even when free entry is present, price premiums can exist because consumers 

are willing to pay more for organic products they believe to be better for their health. Marketing 

campaigns by organic companies often claim better health benefits from the consumption of 

organic food and even though other studies have proved there is inconclusive evidence as to the 

health benefits of organic food, many consumers believe such claims. When given the choice 

between an organic and conventional product, the organic industry has done such an effective 

job of differentiating their product so that the consumer does not view it as a perfect substitute 

for its conventional counterpart. The consumer will be more likely to pay a higher price for this 

product if they think the organic version of the good will bring them health benefits. As long as 

organic and conventional goods are no longer seen as perfect substitutes for one another due to 

differentiation, a difference in price between the two types of goods will remain.  

Another reason for price premiums in this industry even with free entry could stem from the 

idea of signaling. A person who purchases or consumes organic food may be doing so in order to 

signal they are affluent enough to afford organic goods, or that they care about the environment 

and are attempting to use the buying of organic food as a signal they are a good person. A 

parallel example can be found in the case of the popular Toms® Shoes. These shoes are 

marketed as being altruistic so that when a pair is bought, another pair is given to a child in need 

in a less developed country. A person who wants to signal they care about others and are not 

purely selfish can buy the shoes, which have a higher price over similar counterparts. This 

product differentiation and signaling are more likely to lead to a price difference between organic 

and conventional food even if free entry occurs. Despite the likelihood that price premiums 

would exist with free entry due to differentiation and signaling, the existence of incredibly high 

or increasing price premiums over time, and particularly an increase over existing price 
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premiums after the NOCCSP implementation, could be a sign of increasing barriers to entry 

from the cost share program and warrant econometric analysis of the issue.  

The organic food market has been around for quite some time depending on if one counts its 

start as 1990 when the Organic Foods Production Act legally defined what organic is or if one 

instead prefers to count its official beginning in 2002 when the National Organic Program began. 

Regardless of the starting year chosen, the organic food market is at least fifteen years old and 

thus a somewhat mature, but still growing market. This means ample time has gone by so that if 

no barriers to entry existed, profits and the price differences in the market should be lessening, 

although they would still likely be present due to the reasons discussed above. It would be 

unusual to see much new growth in already existing price premiums due to differentiation or 

signaling after the NOCCSP implementation unless the cost-share program serves as an effective 

barrier to entry.  

The USDA offered data on the price premium for organic fruits over conventional ones for 

the years 2010-2013. These years are after the introduction of the NOCCSP and as such can 

provide insight as to whether the cost share program led to an increase in price premiums, —

suggesting effectiveness at functioning as a barrier to entry—a decrease, or no change. The data 

provided by the USDA focuses on two terminal markets where produce is sold: Atlanta and San 

Francisco. I analyzed the price premiums for the same fruits separately for the two markets to 

account for differences in demand between the two markets or other differences that could lead 

to differing price premiums between the two. All of the price premiums are in US Dollar units 

and the premium is for a standard unit of the particular fruit with which it corresponds. All of the 

standard units for the fruits are included in Appendix A. All of the figures for the remaining 

fruits are included in Appendix A as well. While these figures reflect trend data over time and 
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are not econometric models, it is apparent that since the introduction of the NOCCSP in 2009 

many organic fruits have seen substantial increases in their price premium over conventional 

counterparts. For those fruits which may not have seen the same substantial increase, or even a 

decrease in their price premium, it is still evident that organic fruits continue to receive 

considerable price premiums over conventional fruit, suggesting at least some barriers to entry in 

this market—perhaps the NOCCSP in particular—are effectively keeping potential new entrants 

out, regardless of whether they are increasing barriers into entering this market. One fruit that 

saw an increase in price premiums at the end of 2013 over its 2010 starting price in both the 

Atlanta and San Francisco markets was the organic avocado. 
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Figure 3: Price Premium for Organic Avocados over Conventional-ATL Terminal         

Standard unit for Avocados: Cartons 2 layer 

Figure 4: Price Premium for Organic Avocados over Conventional-SF Terminal    

Standard unit for Avocados: cartons 2 layer 
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The price premium data for this crop in these two markets is notable because both markets 

have substantial price premiums for organic avocados over conventional avocados well after the 

introduction of the NOCCSP. This implies the program’s effectiveness in at least maintaining 

barriers to entry in the market or existing price premiums due to differentiation or signaling, 

providing further reason to investigate this program through the tools of econometric analysis. 

However, between the two markets there are differences. In Atlanta, price premiums first 

increased and then decreased but remained above the initial 2010 price premium. In San 

Francisco, the price premium for organic avocados experienced a greater increase but at a value 

of $16.71 in 2013, the premium in this market is still lower than the $20.24 price premium in 

2013 in Atlanta. Appendix A tracks the trend in organic fruit price premiums for many other 

fruits. The consistent price premiums over time for these other fruits underscores the idea that 

barriers to entry or existing characteristics of this market are at the very least maintained after 

NOCCSP introduction and justifies the application of econometric analysis to this industry.  

V. Econometric Regression Models and Results 

I applied different econometric regression models to this study for four years and the change 

between those years: 2008, 2011, 2014, and 2015. The year 2011 is only analyzed in models 

included in Appendix C. I utilized Eviews statistical package to run regressions and test for 

statistical significance and heteroskedasticity. In this section, I discuss my hypotheses and the 

results of various models and explain their meaning in relation to the research question and my 

hypotheses. Unless otherwise indicated, all models were tested for heteroskedasticity and had 

none present. 
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The background of the organic food industry and the National Organic Certification Cost 

Share Program, combined with a review of the literature and economic theory led to the 

following null and alternative hypotheses:  

ℎ0: 𝐷𝑖𝑠𝑏𝑢𝑟𝑠𝑒𝑑𝐹𝑢𝑛𝑑𝑠(𝑌𝑒𝑎𝑟) = 0  

ℎ𝑎: 𝐷𝑖𝑠𝑏𝑢𝑟𝑠𝑒𝑑𝐹𝑢𝑛𝑑𝑠(𝑌𝑒𝑎𝑟) ≠ 0  

The null hypothesis states that the variable DisbursedFunds(Year), which is the disbursed 

NOCCSP funds in a given year, has no statistically significant effect on the dependent variable, 

which in my models alternates between the difference in the number of certified organic 

operations between two years and the difference in the number of certified organic acres between 

two years. The alternative hypothesis states that the variable DisbursedFunds(Year) does have a 

statistically significant effect on one of the two dependent variables. Specifically, I anticipate  

𝐷𝑖𝑠𝑏𝑢𝑟𝑠𝑒𝑑𝐹𝑢𝑛𝑑𝑠(𝑌𝑒𝑎𝑟) < 0 in the case where the dependent variable is the difference in the 

number of certified organic operations, since that would suggest the NOCCSP functions as a 

barrier to entry and any increase in funds from this program leads to a slowing rate of growth of 

new certified organic farm entry. I anticipate 𝐷𝑖𝑠𝑏𝑢𝑟𝑠𝑒𝑑𝐹𝑢𝑛𝑑𝑠(𝑌𝑒𝑎𝑟) > 0 in the case where 

the dependent variable is the difference in the number of certified organic acres, since that would 

suggest NOCCSP funds are influencing those farmers already in the market to increase their 

existing operations by expanding acres. These hypotheses are tested through the following 

econometric models. Before describing the models, Table 1 provides a description of all the 

variables used in the various models.  
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Variable Name Definition 

DifferenceinNumberofOrganicOperations0814 difference between the number of certified 

organic operations between 2008 and 2014 

DisbursedFunds14 amount of NOCCSP funds that were 

disbursed to the states in Fiscal Year 2014 

Plninc14 number of certified organic farms stating on 

the 2014 Organic Survey that they plan to 

increase their organic operations in the next 

five years 

DisbursedFunds(Year) the disbursed NOCCSP funds in a given year 

AMASTATE dummy variable that takes on a value of one 

if the state is one of the sixteen states also 

eligible for cost-share reimbursement funds 

from the AMA program in addition to the 

nationwide NOCCSP and a zero otherwise 

HouseholdBuy15 percentage of households purchasing organic 

products in 2015 

DifferenceinNumberofOrganicAcres0814 difference in the number of certified organic 

acres between 2008 and 2014 

DisbursedFunds15 amount of NOCCSP funds disbursed to the 

states in Fiscal Year 2015 

Plninc15 number of certified organic farmers in 2015 

who said they plan to increase their organic 

operations in the next five years 

DifferenceinOrganicAcres1415 difference in the number of certified organic 

acres between 2014 and 2015 

DifferenceinNumberofOrganicOperations1415 difference between the number of certified 

organic operations between 2014 and 2015 

DifferenceinNumofCertifiedOrganicOperation

s0811 

difference between the number of certified 

organic operations between 2008 and 2011 

DifferenceinNumberofTransitioningOperations

1214 

difference between the number of 

transitioning operations between 2012 and 

2014 

DisbursedFundsDifferenceFY1214 difference between the NOCCSP disbursed 

funds between Fiscal Years 2012 and 2014 

HouseholdBuy%Chng1516 change in the percentage of households 

buying organic between 2015 and 2016 

DisFundDiffFY1415 total disbursed funds difference between 

Fiscal Years 2014 and 2015 

DifferenceinCroplandTransitioningNumberof

Operations1415 

difference in the number of operations 

between 2014 and 2015 transitioning their 

cropland to organic 

Plninc08 number of certified organic farmers in 2008 

who said they plan to increase their organic 

operations in the next five years 
Table 1: Table of Variables 
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Equation 1 is the first model developed to test the hypotheses:  

𝐷𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑐𝑒𝑖𝑛𝑁𝑢𝑚𝑏𝑒𝑟𝑜𝑓𝑂𝑟𝑔𝑎𝑛𝑖𝑐𝑂𝑝𝑒𝑟𝑎𝑡𝑖𝑜𝑛𝑠0814 

=  𝛽0 +  𝛽1𝐷𝑖𝑠𝑏𝑢𝑟𝑠𝑒𝑑𝐹𝑢𝑛𝑑𝑠14 + 𝛽2𝑃𝑙𝑛𝑖𝑛𝑐14         (1) 

In this model, the variables are defined as follows:  

DifferenceinNumberofOrganicOperations0814- the difference between the number of 

certified organic operations between 2008 and 2014  

DisbursedFunds2014- the amount of NOCCSP funds that were disbursed to the states in 

Fiscal Year 2014 

Plninc14-the number of certified organic farms stating on the 2014 Organic Survey that they 

plan to increase their organic operations in the next five years  

Table 2 reports the results from this regression below:  

To interpret the results, I first look at the DisbursedFunds14 variable. The result is highly 

statistically significant based on its p-value. The coefficient on this variable means that for a one 

unit, or one dollar, increase in the disbursed funds from the NOCCSP in 2014, there is an 

Table 2: Outputs for Equation 1 
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expected decrease in the total difference in the number of certified organic operations between 

2008 and 2014 of .000290. Put another way, as the disbursed funds from the NOCCSP in 2014 

increase, the rate of change in the difference in the number of certified organic operations is 

slowing. When putting this interpretation in a more realistic framework with regard to the 

amount of funds states typically receive, this means a $10,000 increase in NOCCSP funding a 

state receives leads to a 2.9, or nearly 3-farm decrease in the total difference in the number of 

certified organic farms between 2008 and 2014 than would occur without the cost-share 

program. The finding here supports the hypothesis that the NOCCSP functions as an effective 

barrier to entry; if increasing the funds from this cost-share subsidy decreases the total difference 

in the number of organic operations and leads to a slowing rate of change as evidenced by the 

negative effect of the disbursed funds variable on the difference in certified organic operations in 

the years before and after NOCCSP implementation, that means the rate of farms entering the 

market than otherwise would be in the absence of NOCCSP is slowing, leading to the decrease in 

the total difference in the number of operations between the two years.  

Turning to interpret the next variable, Plninc14, it is apparent this result is highly significant 

as well. The understanding of this variable is that for a one-unit increase in the number of farms 

stating they plan to increase organic operations in the next five years, there is a .62 increase in 

the total difference in the number of organic operations between 2008 and 2014. The practical 

interpretation of this result is harder to grasp. The result suggests that if a farm planned in 2014 

to increase operations in the next five years, they did so because they believe the market will still 

be profitable in the next five years and worth increasing their operations, most likely through an 

increase in organic acreage. If farmers do have this rational view of the market and that is why 

they plan to increase operations in the next five years, then it makes sense this could be serving 
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funding, there is an increase of 1,400 certified organic acres in the total difference between 2008 

and 2014 than otherwise would have been there in the absence of the NOCCSP. When coupled 

with the statistically significant negative coefficient the DisbursedFunds2014 variable had on the 

difference in the number of certified organic operations between 2008 and 2014, there appears to 

be evidence in favor of rejecting the null that the NOCCSP is not an effective barrier to entry in 

favor of the alternative hypothesis that the NOCCSP is an effective barrier to entry. The two 

results support the idea that the NOCCSP is effectively slowing down the growth rate of new 

entry into the organic food industry as suggested by the negative sign on the funding variable 

when looking at the difference in certified operations, while at the same time encouraging 

existing farmers who qualify for the program to expand their operations, as evidenced by the 

positive sign on the funding variable for the difference in certified acres. After analyzing these 

foundational models, I examined more models in order to make the analysis more robust.   

The next model examined the effect of the NOCCSP reimbursement on the difference in the 

number of certified organic operations between 2014 and 2015.  

𝐷𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑐𝑒𝑖𝑛𝑁𝑢𝑚𝑏𝑒𝑟𝑜𝑓𝑂𝑟𝑔𝑎𝑛𝑖𝑐𝑂𝑝𝑒𝑟𝑎𝑡𝑖𝑜𝑛𝑠1415 

=  𝛽0 +  𝛽1𝐷𝑖𝑠𝑏𝑢𝑟𝑠𝑒𝑑𝐹𝑢𝑛𝑑𝑠15 + 𝛽2𝑃𝑙𝑛𝑖𝑛𝑐15   (5) 

The variable DisbursedFunds15 is the amount of NOCCSP funds disbursed to the states in 

Fiscal Year 2015 and Plninc15 is the number of certified organic farmers in 2015 who said they 

plan to increase their organic operations in the next five years. Table 6 gives the results:  
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The coefficient on the DisbursedFunds15 variable is negative and statistically significant. It 

means that for a one unit or one-dollar increase in the disbursed NOCCSP funds a state receives 

in 2015, there is a decrease in the difference of certified organic operations by an amount of 

0.0000523. Viewed in the realm of dollar amounts more likely to be disbursed to states, a 

$10,000 increase in the amount of disbursed NOCCSP funds a state receives in Fiscal Year 2015 

over not receiving funds leads to a decrease of .523 certified organic farms in the total difference 

in the number of certified organic operations between 2014 and 2015. This can be considered a 

sign of increasing barriers to entry from the NOCCSP program as the rate of growth in the 

number of certified organic operations continues to slow between 2014 and 2015. It is worth 

noting the coefficient magnitude on this DisbursedFunds(Year) variable is smaller than  the 

coefficient magnitude on this same variable in the model examining the effects of 

DisbursedFunds14 on the total difference in the number of certified organic operations between 

2008 and 2014. The fact that the magnitude of the coefficient on DisbursedFunds15 is smaller in 

Table 6: Outputs for Equation 5 
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this model could suggest that the NOCCSP is becoming less effective over time as a barrier to 

entry. Although the sign on this variable was negative in both models, indicating a slowing 

growth rate in the number of certified organic operations between two years than otherwise 

would have occurred without this funding, the smaller magnitude of this negative sign on the 

difference in the number of certified organic operations between 2014 and 2015 over the same 

difference between 2008 and 2014 could mean that over time the program is not able to slow the 

growth rate of new entry as much. Another potential explanation for the difference in magnitude 

on this variable between the two years is that in the model examining the effect of 

DisbursedFunds14 on the total difference in the number of certified organic operations between 

2008 and 2014, there is a bigger gap of time between the two years, whereas in this model the 

effect of DisbursedFunds15 on the total difference in the number of certified organic operations 

between 2014 and 2015, or just a one-year difference. The length of time in each of these 

differences in the number of certified organic operations could be impacting the magnitude of the 

independent variable, DisbursedFunds(Year).  

The Plninc15 variable is not statistically significant and thus in this model, I cannot draw any 

concrete conclusions from this variable. This model has an R-squared of .258, which is relatively 

promising given the fact it incorporates only two independent variables. While this model seems 

to further support my alternative hypothesis, I decided to try another model that adds more 

independent variables in an attempt to better explain more of the variation in the dependent 

variable of the difference in the number of certified organic operations between 2014 and 2015. 

Equation 6 describes this latest model with two other independent variables.  
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𝐷𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑐𝑒𝑖𝑛𝑁𝑢𝑚𝑏𝑒𝑟𝑜𝑓𝑂𝑟𝑔𝑎𝑛𝑖𝑐𝑂𝑝𝑒𝑟𝑎𝑡𝑖𝑜𝑛𝑠1415 

=  𝛽0 +  𝛽1𝐷𝑖𝑠𝑏𝑢𝑟𝑠𝑒𝑑𝐹𝑢𝑛𝑑𝑠15 + 𝛽2𝑃𝑙𝑛𝑖𝑛𝑐15 +  𝛽3𝐻𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑𝐵𝑢𝑦15

+ 𝛽4𝐴𝑀𝐴𝑆𝑇𝐴𝑇𝐸  (6) 

In this equation, the new variable AMASTATE is again a dummy variable that takes on a 

value of one if the state is one of sixteen that gets both NOCCSP and AMA reimbursements and 

the HouseholdBuy15 variable is the percentage of households in the United States purchasing 

organic food in 2015. Table 7 presents the results:  

The results displayed here seem to weaken the evidence that the NOCCSP disbursed funds in 

a given year are an effective barrier to entry. In this model, the coefficient on DisbursedFunds15 

remains negative, suggesting the barrier to entry exists and slowing growth of new entry is 

occurring, but it is not statistically significant here. This means that although the negative sign 

would imply that a one-unit increase in the disbursed NOCCSP funds in 2015 would lead to a 

decrease of .0000218 in the total difference in certified organic farms between 2014 and 2015, 

the p-value indicates in this model it is not significant and more likely is occurring by chance. 

Table 7: Outputs for Equation 6 
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This mixed result on this pivotal variable could warrant further investigation with other models, 

some of which are included in Appendix C. However, one explanation for the mixed significance 

could be that as time goes on from the initial introduction of the NOCCSP, the effectiveness of 

the program as a barrier to entry could be weakening as other innovations in the marketplace, 

such as the certified transitional label initiated by large companies such as Kashi, attempt to 

offset and overcome barriers to entry. This idea was already present when examining Equation 5 

and the model there. It is also possible that when the other variables were added to this model, 

the effect of the disbursed funds in 2015 was no longer a significant one.  

In examining the other variables, it is evident that the coefficient on Plninc15 has the same 

sign as in the previous model, but again the variable remains insignificant. The dummy variable, 

AMASTATE, is insignificant as well. The only significant result in this model is the coefficient 

on HouseholdBuy15. This coefficient is highly significant and suggests that for a one-unit 

increase in the percentage of households buying organic products in 2015, there is a decrease of 

2.86 farms in the total difference in the number of certified organic operations between 2014 and 

2015.  

Although HouseholdBuy15 remains an imperfect proxy for demand, its significance in this 

model could again further the evidence of barriers to entry in the organic food industry. The 

logic applied to interpreting the coefficient of this variable in this model is similar to the 

interpretation used in explaining the results of Equation 3. If incumbent farms are aware of the 

increase in demand and the potential of such an increase to attract growth, that could motivate 

them to obstruct barriers to entry to prevent, or at least hinder, potential entry. This logic 

assumes that certified organic farmers have access to information on the demand for organic 

food.  
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One more model to include in the analysis of the question as to whether the NOCCSP 

functions as an effective barrier to entry in the organic food industry is described by Equation 7:  

𝐷𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑐𝑒𝑖𝑛𝑂𝑟𝑔𝑎𝑛𝑖𝑐𝐴𝑐𝑟𝑒𝑠1415 

=  𝛽0 +  𝛽1𝐷𝑖𝑠𝑏𝑢𝑟𝑠𝑒𝑑𝐹𝑢𝑛𝑑𝑠15 + 𝛽2𝑃𝑙𝑛𝑖𝑛𝑐15 +  𝛽3𝐻𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑𝐵𝑢𝑦15  (7) 

In this model, the dependent variable is the difference in the number of certified organic 

acres between 2014 and 2015, while the three independent variables are DisbursedFunds15, 

Plninc15, and HouseholdBuy15, all of which are defined in the same manner as in previous 

models.  

The initial results for this model were tested for heteroskedasticity with the Breusch-Pagan 

Test and these results indicated heteroskedasticity was present in the model.  In order to correct 

for heteroskedasticity, the coefficients were estimated with White heteroskedasticity-consistent 

standard errors and covariance. The results from White’s correction appear in Table 8. The 

Table 8: Outputs for Equation 7 
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original model outputs and standard errors with heteroskedasticity present appears in Appendix 

C.  

Only one of the variables in this model is statistically significant, and it is the one this study 

has been most interested in: DisbursedFunds15, or the disbursed NOCCSP funds in fiscal year 

2015. The coefficient on this variable is statistically significant and has a positive sign, which is 

what the alternative hypothesis that the NOCCSP is functioning as an effective barrier to entry 

anticipated. The interpretation of this result is that for a one-dollar increase in the disbursed 

NOCCSP funds there is an increase of .12 acres in the total difference in certified organic acres 

between 2014 and 2015, implying an increasing rate of growth in certified organic acres. 

Equivalently, for a $10,000 increase in disbursed NOCCSP funding in 2015, there is an expected 

increase of 1,182.90 acres in the total difference in certified organic acreage between 2014 and 

2015. This interpretation can be viewed as supporting the idea that the NOCCSP is an effective 

barrier to entry because if disbursed NOCCSP funds are leading to a statistically significant 

increase in the growth rate of certified organic acreage, while in the model where the difference 

in the number of organic operations between 2014 and 2015 is the dependent variable the 

disbursed NOCCSP funds had a statistically significant negative sign, that could mean new 

entrants are finding it more difficult to enter the industry, evidenced with slowing or decreasing 

growth rates in certified organic operations, while those who are already in the market are 

benefitting from the NOCCSP and able to expand their operations by increasing the acreage of 

their farm, as evidenced by increasing growth rates in certified organic acreage.  

VI. Conclusion 

After comprehensively examining the organic food industry, reviewing economic literature 

and economic theory needed to understand the research question, and applying econometric 
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analysis, this study arrives at some critical conclusions. The first conclusion is that, based on the 

available data and econometric analysis conducted, the National Organic Certification Cost 

Share Program functions as an effective barrier to entry in the organic food industry. There was 

enough evidence in the econometric models to reject the null hypothesis that the NOCCSP 

disbursed funds had no effect on the total difference in either the number of certified organic 

operations or the number of certified organic acres in favor of the alternative hypothesis that the 

effect of this program was to function as a barrier to entry. The support for this comes from the 

fact that most models with the difference in the total number of certified organic operations as 

the dependent variable yielded statistically significant and negative coefficients for the 

independent variable DisbursedFunds(Year) for a given year. This indicated a one-unit increase 

in dollar funding of disbursed funds for a given year would lead to a decrease in the total 

difference in the number of certified organic operations between two years, or a slowing growth 

rate in the number of certified organic operations. At the same time, when this variable was 

incorporated in a model where the dependent variable was the difference in the number of 

certified organic acres, the results displayed a typically significant and positive coefficient for the 

DisbursedFunds(Year) variable. This implied a one-unit increase in dollar funding of disbursed 

funds for a given year would lead to an increase in the total difference in the number of certified 

organic acres, or an increase in the growth rate of certified organic acres. Taken together, these 

results suggest that the NOCCSP is effective at making it more difficult for new farmers to enter 

the certified organic market while subsidizing recertification costs for incumbent farmers to the 

extent that they are encouraged to increase operations by expanding their acreage.  

While it is encouraging to have obtained results that appear to agree with the alternative 

hypothesis, it must be reiterated that this study was limited by data availability. Future research 
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on this topic could incorporate data that will be available in the future. For instance, in October 

2017 the 2016 Organic Survey results will be made public. Future studies could work to 

incorporate this latest data and test the models here with the most recent numbers on certified 

organic operations and acres by state. Another avenue for future research to explore lies in 

getting at a better proxy variable for demand of organic food. Demand of organic food was 

difficult to proxy and the data available on the percentage of households buying organic by state 

was only from 2015 and 2016. If a future researcher has access to Nielsen scanner data from a 

longer time period, there is a better potential for the results to be tested for consistency in sign 

and magnitude over time.  

Additionally, other researchers may be able to develop a way to proxy for demand that is less 

likely to be indirectly affected by equilibrium demand and supply. If a proxy is found that truly 

isolates demand, I would recommend testing the models in this study again with that proxy.  

While this study was cross-sectional, a researcher in the future could try to incorporate the 

research question into a time-series model and see if the results yielded from such a study 

corroborate the findings here.  

Appendix A in this study has data on price premiums for organic foods in terminal markets 

over time, but there was a lack of price premium data at the state level. If state-level price 

premium data can be gathered, a future adjustment to the research models presented here would 

be to add a variable for overall organic price premiums and see if that has a statistically 

significant effect on entry or inframarginal growth in the organic food industry.  

One other realm related to barriers to entry and labeling worth investigating in the future 

could be in regards to “Non-GMO” food labels. Like the certified organic label, the “Non-GMO” 

label is beginning to gain attention as more and more consumers are concerned about eating 
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foods containing GMOs, or genetically modified organisms, and the labeling and marketing of 

these products attempts to shift consumers’ tastes. If there is data available in the future, it could 

be worth trying similar models with regards to GMOs rather than organic foods to determine if 

the labeling in this industry is helping producers of non-GMO foods gain economic rents.  

In the grocery store, it is inevitable that organic foods, both certified and uncertified, will 

continue to populate store shelves with their claims of better health and environmental impacts. 

New labels such as Kashi’s Certified Transitional label may gain more popularity and prevalence 

as it becomes harder to enter this profitable market. Despite its green and natural appearance, and 

claims of a humble grassroots origin, the results of this study should encourage a healthy dose of 

skepticism on the part of consumers to not accept the claims by organic producers or labels at 

face value; consumers need to be aware there may be something inorganic, and indeed very 

unnatural, about the growth of the organic food industry. With this healthy skepticism as a part 

of their diet, the consumer can choose to purchase organic products for reasons they truly believe 

in, rather than the ones being marketed to them. An awareness of the shortfalls, and indeed 

prohibitive effects of existing programs like the National Organic Certification Cost Share 

Program can encourage the development of new legislation aimed at farmers in the transitional 

stage of the organic process that could actually encourage new growth in this industry.  
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Appendix A: Price Premiums for Organic Fruits over time: 2010-2013 

The Atlanta Terminal is denoted ATL and the San Francisco terminal is denoted SF.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1A: Price Premium for Organic 

Braeburn Apples over Conventional-

ATL 

Figure 2A: Price Premium for Organic 

Braeburn Apples over Conventional-SF 

Standard Unit size for Braeburn 

Apples: cartons tray pack 

80s,88s 
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Figure 3A: Price Premium for Organic 

Fuji Apples over Conventional-ATL 

Figure 4A: Price Premium for Organic 

Fuji Apples over Conventional-SF 

Standard Unit size for Fuji 

Apples: cartons tray pack 

80s,88s 
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Figure 5A: Price Premium for 

Organic Raspberries-ATL 

Figure 6A: Price Premium for Organic 

Raspberries-SF 

Standard Unit size for 

Raspberries: flats 12 6-oz cups 

with lids 
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Figure 7A: Price Premium for Organic 

Bananas-ATL 

Figure 8A: Price Premium for Organic 

Bananas-SF 

Standard Unit size for 

Bananas: 40 lb cartons 
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Figure 9A: Price Premium for Organic 

Strawberries-ATL 

Figure 10A: Price Premium for Organic 

Strawberries-SF 

Standard Unit size for 

Strawberries: flats 8 1-lb cntrs 

with lids 
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Figure 11A: Price Premium for Organic 

Oranges-ATL 

Figure 12A: Price Premium for Organic 

Oranges-SF 

Standard Unit size for 

Oranges: 7/10 bushel cartons 
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Figure 14A: Price Premium for Organic 

Bartlett Pears-SF 

Figure 13A: Price Premium for Organic 

Bartlett Pears-ATL 

Standard Unit size for Pears: 

4/5 bushel cartons 
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The fourteen graphs in Appendix A are demonstrative of the continued price premiums in the 

organic food industry, especially the organic fruit segment of the industry. In most of the graphs, 

2011 is serving as a turning point by either being the lowest or the highest value of the price 

premium in the four years there is trend data for the particular fruit’s price premium. However, 

2011 is not consistently the highest or lowest point and that led to the question as to what might 

potentially account for the difference across fruits in terms of if 2011 is the highest or lowest 

price premium. One potential explanation for this is weather. According to the Environmental 

Protection Agency, there was a La Nina event between September 2010 and May 2011, and this 

greatly disrupted the growing season of some of these fruits (“Climate Impacts”). A further peak 

into potential reasons for 2011 and its turning point role comes from the National Oceanic and 

Atmospheric Administration (NOAA), which listed billion-dollar weather events from 2011 such 

as severe drought, Hurricane Irene, a blizzard, and flooding (“Billion-Dollar Weather”). These 

graphs emphasize the trend of organic price premiums to persist and potentially reflect barriers to 

entry into this industry. The graphs do not serve to show causation and so the question 

surrounding why 2011 is often a turning point year for many fruits is lightly considered. Further 

research into this topic could warrant focus solely on price premiums of organic foods and how 

correlated they are with the weather in a given year. Further research could potentially 

investigate the relationship between the price premiums of organic fruits and the terminal sales 

market as well.  
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Appendix B: Links to Methodology Descriptions for USDA NASS Data and Nielsen 

Homescan Data 

The following links provide detail on the exact statistical methodology followed by the USDA 

National Agricultural Statistics Service for their data collection in the Organic Surveys.  

2008: 

https://www.agcensus.usda.gov/Publications/2007/Online_Highlights/Organics/appendix_a.pdf  

 

2011:  

http://usda.mannlib.cornell.edu/usda/nass/OrganicProduction/2010s/2012/OrganicProduction-

10-04-2012.pdf 

 

2014: 

https://www.agcensus.usda.gov/Publications/2012/Online_Resources/Organics/appendix_a.pdf 

 

2015: http://usda.mannlib.cornell.edu/usda/current/OrganicProduction/OrganicProduction-09-

15-2016.pdf 

 

Please note that for the 2011 and 2015 links, the statistical methodology description begins with 

Appendix A at the end of the report. Additionally, the link provided here also features in 

Appendix B the Organic Survey form sent out to farmers.  

The following link provides details on Nielsen Homescan Data and its implications when being 

used in policy analysis. This evaluation of the Nielsen Homescan Data comes from the USDA’s 

Economic Research Service (ERS): 

https://www.ers.usda.gov/webdocs/publications/tb1942/57105_tb-1942.pdf?v=42473 
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Appendix C: Additional Econometric Regression Models 

The models displayed in the appendix here are intended to further augment the study. Some 

models also include the year 2011 when looking at the effect of NOCCSP funding. Many of the 

models included here, but not all, suggest barriers to entry do exist as a result of the NOCCSP, at 

least to the extent that it leads to a slowing rate of growth in new entry into the market. Please 

note that all variables in these models are defined in the same manner as in the models included 

in the text.  

 

 

𝐷𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑐𝑒𝑖𝑛𝑁𝑢𝑚𝑏𝑒𝑟𝑜𝑓𝐶𝑒𝑟𝑡𝑖𝑓𝑖𝑒𝑑𝑂𝑟𝑔𝑎𝑛𝑖𝑐𝑂𝑝𝑒𝑟𝑎𝑡𝑖𝑜𝑛𝑠0811

=  𝛽0 + 𝛽1𝐷𝑖𝑠𝑏𝑢𝑟𝑠𝑒𝑑𝐹𝑢𝑛𝑑𝑠11 + 𝛽2𝑃𝑙𝑛𝐼𝑛𝑐08 + 𝛽3𝐴𝑀𝐴𝑆𝑇𝐴𝑇𝐸   (1𝐶) 

Table 1C: Outputs for Equation 1C 
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𝐷𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑐𝑒𝑖𝑛𝑁𝑢𝑚𝑏𝑒𝑟𝑜𝑓𝑇𝑟𝑎𝑛𝑠𝑖𝑡𝑖𝑜𝑛𝑖𝑛𝑔𝑂𝑝𝑒𝑟𝑎𝑡𝑖𝑜𝑛𝑠1214

=  𝛽0 + 𝛽1𝐷𝑖𝑠𝑏𝑢𝑟𝑠𝑒𝑑𝐹𝑢𝑛𝑑𝑠𝐷𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑐𝑒𝐹𝑌1214  (2𝐶)  

𝑤ℎ𝑒𝑟𝑒 𝐷𝑖𝑠𝑏𝑢𝑟𝑠𝑒𝑑𝐹𝑢𝑛𝑑𝑠𝐷𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑐𝑒𝐹𝑌1214 𝑖𝑠 𝑡ℎ𝑒 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑐𝑒 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑡ℎ𝑒 𝑁𝑂𝐶𝐶𝑆𝑃 𝑑𝑖𝑠𝑏𝑢𝑟𝑠𝑒𝑑 

𝑓𝑢𝑛𝑑𝑠 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝐹𝑖𝑠𝑐𝑎𝑙 𝑌𝑒𝑎𝑟𝑠 2012 𝑎𝑛𝑑 2014 

Dependent Variable: DiffNumOpsTrans1214 

Method: Least squares 

Sample: 50 Included Observations: 50 

Variable   Coefficient Std. Error t-Statistic Prob. 

C    -39.95372 7.543055 -5.296756 0.0000 

DisFundDiffFY1214              -0.000779 0.000127 -6.121166        0.0000 

R-squared:   0.438391 Mean dependent var:   -51.10000 

Adjusted R-squared: 0.426691 S. D. dependent var:  68.35957 

 
Table 2C: Outputs for Equation 2C 

Table 3C: Outputs for Equation 3C 
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𝐸𝑞𝑢𝑎𝑡𝑖𝑜𝑛 3𝐶 𝑖𝑠 𝑡ℎ𝑒 𝑠𝑎𝑚𝑒 𝑚𝑜𝑑𝑒𝑙 𝑎𝑠 𝐸𝑞𝑢𝑎𝑡𝑖𝑜𝑛 7 𝑏𝑢𝑡 𝑡ℎ𝑒 𝑟𝑒𝑠𝑢𝑙𝑡𝑠 𝑎𝑟𝑒 𝑟𝑒𝑝𝑜𝑟𝑡𝑒𝑑 𝑤𝑖𝑡ℎ  

ℎ𝑒𝑡𝑒𝑟𝑜𝑠𝑘𝑒𝑑𝑎𝑠𝑡𝑖𝑐𝑖𝑡𝑦 𝑝𝑟𝑒𝑠𝑒𝑛𝑡: 𝐷𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑐𝑒𝑖𝑛𝐶𝑒𝑟𝑡𝑖𝑓𝑖𝑒𝑑𝑂𝑟𝑔𝑎𝑛𝑖𝑐𝐴𝑐𝑟𝑒𝑠1415

= 𝛽0 + 𝛽1𝐷𝑖𝑠𝑏𝑢𝑟𝑠𝑒𝑑𝐹𝑢𝑛𝑑𝑠15 + 𝛽2𝑃𝑙𝑛𝑖𝑛𝑐15 + 𝛽3𝐻𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑𝐵𝑢𝑦15   (3𝐶) 

Table 4C gives the results of the Breusch Pagan Test for Heteroskedasticity for Equation 3C. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

𝐷𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑐𝑒𝑖𝑛𝐶𝑟𝑜𝑝𝑙𝑎𝑛𝑑𝑇𝑟𝑎𝑛𝑠𝑖𝑡𝑖𝑜𝑛𝑖𝑛𝑔𝑁𝑢𝑚𝑏𝑒𝑟𝑜𝑓𝑂𝑝𝑒𝑟𝑎𝑡𝑖𝑜𝑛𝑠1415

=  𝛽0 + 𝛽1𝐻𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑𝐵𝑢𝑦%𝐶ℎ𝑛𝑔1516 + 𝛽2𝐷𝑖𝑠𝐹𝑢𝑛𝑑𝐷𝑖𝑓𝑓𝐹𝑌1415
+ 𝛽3𝑃𝑙𝑛𝑖𝑛𝑐15 + 𝛽4𝐴𝑀𝐴𝑆𝑇𝐴𝑇𝐸   (5𝐶) 

Table 5C: Outputs for Equation 5C 

Table 4C: Heteroskedasticity results for Equation 3C 
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In Equation 5C, HouseholdBuy%Chng1516 is the change in the percentage of households 

buying organic between 2015 and 2016 and DisFundDiffFY1415 is the total disbursed funds 

difference between Fiscal Years 2014 and 2015.  

 

 

 

 

                𝐷𝑖𝑓𝑓𝑖𝑛𝑁𝑢𝑚𝑂𝑟𝑔𝑂𝑝𝑠1415

= 𝛽0 + 𝛽1𝐻𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑𝐵𝑢𝑦15 + 𝛽2𝐷𝑖𝑠𝐹𝑢𝑛𝑑𝐷𝑖𝑓𝑓𝐹𝑌1415 + 𝛽3𝑃𝑙𝑛𝑖𝑛𝑐15

+ 𝛽4𝐴𝑀𝐴𝑆𝑇𝐴𝑇𝐸  (6𝐶) 

 

In Equation 6C, DiffinNumOrgOps1415 is the total difference in the number of certified organic 

operations between 2014 and 2015 and DisFundDiffFY1415 is the total disbursed funds 

difference between Fiscal Year2014 and 2015.  

 

Table 6C: Outputs for Equation 6C 


