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ABSTRACT 
 
This paper presents an econometric estimate of the effect of adopting organic tomatoes on yields, 
revenues, and farm profits. The model accounts for self-selection, simultaneity, and is 
theoretically consistent. Data are obtained from USDA=s 1998 survey, which for the first time 
provides data on organic and conventional operations growing tomatoes.  
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The Economics of Organic Farming in the U.S.: The Case of Tomato Production 

  Organic farming systems, which focus on biological and cultural methods for pest management 

and virtually exclude the use of synthetic chemicals, offer a way to reduce chemical use in 

agriculture and to increase the use of ecologically-based production practices.  Organic farming 

systems differ fundamentally from conventional ones in that their central focus is on 

ecologically-based pest and nutrient management practices.  Organic farmers also tend to have a 

different socioeconomic profile.  For example, previous empirical studies have shown that 

organic vegetable growers tend to be younger and more educated than conventional farmers and 

to operate smaller farms (Fernandez-Cornejo et. al, 1998).  Organically-grown foods represent 

one of the fastest growing segments of the U.S. food market during the 1990's, growing at an 

average of more than 20 percent annually over the past few years, as certified organic cropland 

more than doubled (from 403,00 to 850,00 acres) between 1992 and 1997 (Greene, 2000).  

Produce is the largest organic food category, accounting for close to 42 percent of organic food 

sales in 2000 (Myers and Rorie, 2000).   

Few farm-level empirical studies have reported the economic effects of organic farming 

systems.  This paper presents for the first time an econometric model to estimate the effect of 

adopting organic farming on yields, revenues, and farm profits, correcting for self-selection.  The 

method is then used to examine the effect of organic farming on yields and farm profits in the 

production of tomatoes in the U.S.A. 

U.S. tomato production is important.  About 3.3 billion pounds of fresh market tomatoes 

valued at more than $1.1 billion were produced in 1998 (USDA, 2000).  Most of the tomatoes 

grown in the U.S.A. are produced using conventional methods and using relatively large amounts 
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of a variety of chemicals.  Fertilizer use reached about 26 million pounds of nitrogen, 15 million 

pounds of phosphate, and 30 million pounds of potash in 1998 (USDA, 1999).  Insecticides and 

fungicides were applied to 92 and 94 percent of the acreage devoted to fresh-market tomato 

production, respectively, herbicides were used on 57 percent of the acreage, and other chemicals 

on 49 percent.  Total usage of insecticides and fungicides was close to 2 million pounds and 

other pesticides (mainly methyl bromide) amounted to nearly 8 million pounds in 1998 (USDA, 

1999).      

The Theoretical Framework 

The econometric model developed to estimate the impact of adopting organic farming practices 

takes into consideration that farmers' adoption and input use decisions may be simultaneous, due 

mainly to unmeasured variables correlated with both adoption and the demand for nutrient and 

pest-management inputs, such as the size of the pest population, fertility, farm location, and 

grower perceptions about cropping practices (Burrows, 1983).  In addition, the model corrects for 

self-selectivity to prevent biasing the results (Greene, 1997).   Self-selection arises because 

farmers are not assigned randomly to the two groups (adopters and nonadopters), but they make 

the adoption choices themselves.  Therefore, adopters and nonadopters may be systematically 

different and these differences may manifest themselves in farm performance and could be 

confounded with differences due purely to adoption.  Finally, the model ensures that the input 

demand functions are consistent with farmers' optimization behavior, since the demand for these 

inputs is a derived demand. 

To account for simultaneity and self-selectivity we have developed a two-stage model.  

The first stage consists of the adoption decision model and is estimated by a probit analysis.  

From the adoption model (probit) we obtain the predicted probabilities of adoption that are used 
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as instrumental variables in the second stage to account for simultaneity.  In addition, we 

estimate the correction factors (inverse Mills ratios) that also are used in the second stage to 

account for self-selection.  In the second stage we examine the effect of using organic farming 

practices on yields and farm profits.  The second stage includes the input demand functions, an 

output supply function, and a variable profit function which are estimated as a system using a 

normalized quadratic restricted profit function. 

 

The Adoption Decision 

The adoption of a new technology is essentially a choice between two alternatives, the traditional 

technology and the new one.  As such, choice models developed in consumer theory have been 

used to motivate adoption decision models.  In this context, growers are assumed to make 

decisions by choosing the alternative that maximizes their perceived utility (Fernandez-Cornejo 

et al., 1994).  Thus, a farmer is likely to adopt if the utility of adopting, I1
*, is higher than the 

utility of not adopting, I0
*.  However, only the binary random variable I  (taking the value of one 

if the technology is adopted and zero otherwise) is observed, as utility I* is a latent variable not 

known to the analyst and treated as a random variable (Ben-Akiva and Lerman, 1985).  

In the context of adoption of organic farming: Ij
* = Vj + ej, where Vj is the systematic 

component of I*, related to the utility of adopting (j=1) and not adopting (j=0).  Assuming a 

linear utility function, the utility of adopting is  I1
*= γ1’Z+ e1, and the utility of not adopting is I0

* 

= γ0’Z + e0 where γ is the parameter vector and the stochastic component ej accounts for 

unobserved variations in preferences and errors in perception and optimization by the farmer 

(Maddala).  Following Rahm and Huffman (1984), the probability that a given farm adopts is 
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given by: P[I=1]=P[I*1 >I*0] =P[γ1’Z +e1>γ0’Z e0 ]=P[(e0 - e1) <(γ1- γ0)’Z= δ’Z].  Assuming 

that the disturbances (e) are independently and identically normally distributed, then their 

difference (e0 - e1= μ) will also be normally distributed and the probit transformation can be used 

to model the farmer's adoption decision. Thus, if F denotes the cumulative normal distribution, 

the probability of adoption of a technology k is P(Ik=1) = F(δk' Zk) and the adoption equation is: 

Ik= δk' Zk + μk 

 where Ik denotes the adoption of organic farming practices (k = 1) and, to control for in the 

second stage, pest management practices (k = 2) like protecting beneficial insects.  Zk is the 

vector of explanatory variables containing the factors or attributes influencing adoption.  Some of 

the components of vector Z, with the rationale to include them in parentheses, are farm size 

(other studies show that organic fruit and vegetable farmers tend to be smaller than conventional 

operators), farmer education (more educated farmers are often found more eager to adopt 

innovations), operator age (older farmers may be more reluctant to accept newer techniques), 

crop price (those operators expecting higher prices are also likely to expect higher margins and 

are more likely to adopt), farmer occupation, contractual arrangements for the production  or 

marketing of the crop (contracts often specify the acreage to be grown or quantity and quality of 

product to be delivered and may also require the use of selected inputs).  Other variables included 

are off-farm work by the operator, use of irrigation, land ownership, and state dummy variables 

to control for location.  Variable definitions are presented in table 2.    

  Heckman's procedure (Heckman, 1976) is modified to account for simultaneity in 

addition to self-selectivity (Fernandez-Cornejo, 1996, 1998).  The first step includes the 

estimation of the parameters δk of the probit equations.  The inverse Mills ratio λ k = 
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φ(δk'Z/σμ)/Φ(δk'Z/σμ) is calculated for each observation, where φ(!) and Φ(!) are the density and 

the distribution function of the standard normal, and σμ is the standard deviation of μk (Greene, 

1997; Maddala, 1983). 

Since Ik is endogenous because farmers' adoption and input use decisions are 

simultaneous, as discussed earlier, we cannot use the actual adoption values Ik in the second stage 

equations because the correlation between Ik and the error terms of the equations of the second 

stage would lead to biased and inconsistent parameter estimates.  For this reason, we use the 

predicted probabilities of adoption, obtained from the probit equations, as instrumental variables 

for Ik in the second stage, which is discussed in the next section. 

 

Modeling the Impact of Adoption of  Organic Farming 

To examine the impact of using organic farming practices on yields and farm profits, we specify 

the input demand functions, the supply function, and the variable profit function as a 

simultaneous system.  We consider four variable inputs: (i) pest control agents, (ii) nutrients 

other than manure; (iii) manure, and (iv) variable labor.  However, we drop one of the input 

demand equations (labor) because labor price is used as the numeraire.  Thus, we specify three 

variable input demand functions.  

The well-developed restricted profit function (Diewert, 1974) is used to estimate 

theoretically consistent supply, demand, and profit equations.  Let Y denote the vector of outputs, 

X the vector of variable inputs, S the vector of nonnegative quasi-fixed inputs; R is the vector of 

other factors that also includes the predicted probabilities of adoption obtained in the first stage; 

P is the price vector of outputs, and W is the price vector of variable inputs.  The restricted profit 
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function is defined by; 

 π (P,W,S,R) = MaxXY (P' Y - W' X; X,Y " T).  

The production possibilities set T is assumed to be a nonempty, closed, bounded, and conv   ex 

cone.  Under these assumptions on the technology, the restricted profit function is well-defined 

and satisfies the usual regularity conditions (Diewert, 1974).   In particular, with some of the 

inputs fixed, π is homogeneous of degree one in output and variable input prices and quasi-fixed 

input quantities. 

   Considering  land (L) as a fixed input and using the homogeneity conditions, the 

restricted profit function can be expressed as π(P,W,L,R) = L . π̑ (P,W,R), where π̑ is the per 

acre profit function  π̑ =  Max  ̃Y _ X  (P' Ỹ - W' X̃) and Ỹ = Y/L, X̃ = X/L are the per acre output and 

input quantity vectors (Fernandez-Cornejo, 1996).  By Hotteling-Shephard’s  lemma, the per acre 

output supply and input demand functions are then given by  ̃Y = # π̑ (P, W, R)/#P  and   X̃ = 

#π̑(P, W, R)/#W. 

The model is empirically estimated by using a normalized quadratic variable profit 

function (Diewert and Ostensoe, 1988) considering the case of a single output (tomatoes).  

Symmetry is imposed by sharing parameters, linear homogeneity is imposed by normalization   

using the labor price as the numeraire.  Appending the inverse Mills ratio terms as additional 

regressors to the supply, demand, and profit equations, and adding the disturbance terms, the per 

acre profit function (π̑), per acre supply function (Ỹ), and the three per-acre input demand 
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functions (vector X̃ with three components --pest control agents, nutrients other than manure, and 

manure-- labor demand equation is not included because the labor price was used as the 

numeraire) become:  

   +  + + RF  + W G + P G + A   =   y2y211y kykkjyjjyyy

~

Y ελθλθ∑∑         (2) 

  +  + + R E  + W G + P G + A   = X~   122 111 1kk1kjj1j1y11 ελθλθ∑∑            (3) 

  +  + + R E  + W G + P G + A   =   X~   222 211 2kk2kjj2j2y22 ελθλθ∑∑       (4) 

  +  + + R E  + W G + P G + A   =   X~   322 311 3kk3kjj3j3y33 ελθλθ∑∑    (5) 

 

where P and W are the output and input prices, A, C, E, F, G, and θ are parameters.  The six-

component vector R includes other factors that may affect profits such as number of years in organic 

farming, (R1) location, sales channel (if the product is sold directly to the consumer in farmers 

markets, roadside stands, etc. the price tends to be higher), farm size, as well as the predicted 

probabilities of adoption, obtained from the probit equations. Table 1 presents the definitions of the 

most important variables.  

Data and Estimation 

Data are obtained from USDA’s 1998 Chemical Use Survey, developed by the Economic 

Research Service and the National Agricultural Statistics Service (NASS) of the  USDA and 

conducted by the NASS in 1998. This survey provides field-level cropping practices data and 

economic data on organic as well as conventional operations growing fresh tomatoes.  The states 

(1)ελθλθ
π

π  +++R RC 0.5 + R W E  + W W G 0.5 +
 + R PF + W P G + P G 0.5 + R C + W A+ P A +  A   =  ~

    
202101kiki ikjjkjkjiijij

kykkjyjj
2

yykkkjjjy0
∑∑∑∑∑

∑∑∑∑  
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included in the survey are California, Florida, Georgia, Michigan, New Jersey, New York, North 

Carolina, and Texas, which cover most of the U.S. production of fresh tomatoes.  Florida was 

excluded because it produces winter tomatoes, faces different pest conditions, and there were no 

Florida organic tomato farmers in the sample.  After excluding Florida and observations with 

missing values there are there are 330 useful observations of fresh tomato producers in the 

sample and about 10 percent of the producers were certified organic farmers (organic growers 

were oversampled). 

Unlike simple random sampling, the selection of an individual farm for the survey is not 

equally likely across all farms on the list because the sample was stratified.  Weighted least squares 

estimation methods are used to correct for bias, and the weights are equal to the inverse of the 

probability of selection.  The probit equations are estimated separately as seemingly unrelated 

regression techniques are not needed if the regressors are the same across all the equations and there 

are no theoretical restrictions for the regression coefficients (Dwivedi and Srivastava, 1978). 

Because the errors of the estimating equations for the second stage (equations 1-5) are likely to be 

correlated, and to gain estimation efficiency, the per acre supply and demand equations are estimated 

together with the per acre profit function in an Iterated Seemingly Unrelated Regression (ITSUR) 

framework (Zellner, 1962).  The impact of organic farming on yields is calculated from equation (2). 

 The final results are presented in elasticity form.  In particular, the elasticity of yields (  ̃Y) with 

respect to the adoption of organic farming (R4) is interpreted as the percent increase/decrease in 

yields of tomatoes per a given percent increase in the probability of adoption of organic farming. 

Thus, the elasticity of yields with respect to adoption of organic farming is (#Y/#R4)*(R4/  ̃Y), where  
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#  ̃Y/#R4 = Fy4 from equation (2).  Similarly the elasticity of profits with respect to adoption is 

(#π̑/#R4)*(R4/ π̑).  The elasticities reported are calculated at the means.  

Results 

Table 2 presents a summary of the sample means for fresh tomatoes.  For a binary indicator 

variable, the mean represents the fraction of growers of each group with that attribute.  For 

example, the variable EDUCATION indicates that about 48 percent of the fresh tomato 

producers in the sample had college or post-secondary vocational school.  In comparison, the 

continuous variables represent the actual means.  For instance, average annual revenue obtained 

by all the fresh tomato growers in the sample were $12,249 per acre in 1998. 

A comparison of means between adopters and nonadopters (not shown) is only valid in 

experimental settings where factors other than the item of interest are "controlled" by making 

them as similar as possible. For example, the means of yields of two groups of tomato plots can 

be compared if the two groups have the same soil type, receive the same rainfall and sunlight, 

and are equal in all other respects, except that one group receives a "treatment" and the other 

does not.  However, when comparing the means obtained from "uncontrolled experiments," 

which is the case of farm-level data obtained from surveys, conditions other than the "treatment" 

are not equal.   

Thus, differences between mean estimates for yields, revenues, or profits of adopters and 

nonadopters of organic farming obtained from survey results cannot necessarily be attributed to 

the use of organic farming practices since the results are influenced by many other factors not 

controlled for, including location (weather, soils, pest pressures), irrigation, other cropping 
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practices, etc.  Moreover, as discussed before, farmers are not assigned randomly to the two 

groups (adopters and nonadopters), but make the adoption choices themselves (self-selection).  

Therefore, adopters and nonadopters may be systematically different and these differences may 

manifest themselves in farm performance and could be confounded with differences due purely 

to adoption.  For these reasons, rather than comparing the means of adopters and nonadopters, we 

proceed directly to present below the econometric results. 

Regarding the results from the probit model (table 3), the adoption regression for organic 

farming is very significant, as measured by the Pearson chi-square test.  Among the statistically 

significant variables, farmer education is positively and significantly correlated with adoption, 

also as expected.  The coefficient of the size variable is negative and significant, confirming 

other studies (Fernandez-Cornejo et al., 1998) that organic growers of fruits and vegetables tend 

to operate smaller farms that conventional growers.  As expected, the coefficient of the crop price 

variable is positive and very significant, indicating that adoption of organic farming is 

significantly related to price premiums.  The contract variable was positive and significantly 

related to adoption of organic farming, suggesting that, after controlling for other factors, organic 

tomato producers appear to favor entering into marketing/production contracts.   The California 

state dummy is also significantly positive, indicating that tomato growers in California are more 

likely to adopt organic farming methods than tomato producers in other areas of the U.S.   

The coefficient of the operator’s off-farm work activities, measured by the number of off-

farm work hours, is negative as expected, indicating that off-farm employment may present a 

constraint to adoption, because it competes for on-farm managerial time, as organic farming 

requires a substantial amount of operator's time.  However, this coefficient was not significant, 
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possibly due to collinearity.  Another variable found to be not significant was operator age, which 

in many other studies was found to be negatively correlated with adoption, i.e., that organic 

producers tend to be younger than conventional producers (Fernandez-Cornejo et al., 1998, 

Burton et al., 1999)  

Table 4 presents the 55 estimated ITSUR parameters corresponding to the equation (1-5) 

system. That is, the per acre profit, supply, and three demand functions.  The coefficients of the 

inverse Mills ratios are significant in the yield (!y1) and demand  (θ12, θ21, θ22 and  θ22) equations 

confirming that self-selection does occur.  

Table 4 also shows that the impact of adoption of organic farming on yields is negative 

and very significant (coefficient Fy4=-10.5).  The elasticity of yields with respect to the 

probability of adoption is -0.07.1 This result means that after controlling for other factors, a 10 

percent increase in the probability of adoption of organic farming would decrease variable yields 

by nearly 0.7 percent among tomato producers.  The effect of adoption on profits is also negative 

and significant but smaller: the elasticity of variable farm profits with respect to the probability 

of adoption of organic farming is - 0.04.  That is, an increase of 10 percent in the probability of 

adoption of organic farming would decrease variable profits by 0.4 percent among fresh tomato 

producers. 

More importantly, both yields and profits increased significantly with the number of the 

years since an operation became certified organic.  As can be readily obtained from the 

                                                 
1  Results are typically expressed as a unitless measure, an elasticity -- the percent change in a particular effect (e.g.,yields,  profits) 
relative to a small percent change in adoption of the technology from current levels.  The results can be viewed in terms of the 
aggregate effect (across an entire agricultural region or sector) from aggregate increases in adoption (as more and more producers 
adopt the technology). However, in terms of a typical farm --that has either adopted or not-- the elasticity is usually interpreted as the 
(marginal) farm-level effect associated with an increase in the probability of adoption.  Moreover, as with most cases in economics, 
elasticities examine small changes (say, less than 10 percent) away from a given, e.g., current level of adoption. 



 
 

12 

coefficients shown in table 4, on average and keeping all other factors constant, yields increased 

by about 500 pounds/acre for each additional year since an operation was certified organic.   

Moreover, profits increased by approximately $240/acre per additional year as organic farming.    

Discussion 

From the point of view of economic theory, a profit-maximizing organic grower may or may not 

obtain lower profits than similarly endowed profit-maximizing conventional farmers, provided 

that there is a price premium for organic products.  However, if prices received for organic 

growers were the same as prices received by conventional growers, Le Chatelier’s principle 

would dictate that a profit-maximizing organic farmer would never obtain higher profits than an 

otherwise identical profit-maximizing conventional farmer because profit maximization is 

constrained by the rules of organic certification, which limit or prevent the use of certain inputs, 

relative to conventional growers.  On the other hand, there is nothing to prevent conventional 

farmers from using those organic practices that may increase their profits.   

 However, the above is a static (optimization) analysis and may not be applicable to 

organic farmers.2  The holistic approach, adopted by many proponents of organic farming, 

suggests that comparisons should be made on a “whole-system scale and over periods sufficient 

to include at least one full crop rotation plus a conversion period of 3-5 years, believed by many 

organic farmers to be needed to reach production potential.” (Standhill, 1990).  This issue 

highlights one of the empirical results obtained in this paper: yields and profits increase 

significantly with the number of years since organic certification.  

 Empirical comparisons of organic and conventional systems are also complex, as 

                                                 
2 Economic theory (dynamic optimization) does not provide a definite answer.  Thus, the issue becomes an empirical one. 
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discussed in this paper.  Several empirical studies report lower crop yields and higher prices for 

organic growers compared to conventional farmers (Lampkin, 1994, p. 73-77; Padel and Zerger, 

1994, p. 95-7; Dubgaard, 1994, p. 122; Muhlebach and Muhlebach, 1994, p. 136-7; Anderson, 

1994, p. 165-71).  However, Standhill (1990) in his review of 205 results for 26 crops at 15 sites 

from Europe and North America indicate that while on average organic farmers had yields about 

90 percent of those of conventional farmers, for one third of the data yields for organic growers 

were higher than those of conventional farmers.  More recently, Tilman (1998) showed that in a 

comparison of corn-soybeans grown by a conventional and two organic systems (one using 

animal manure) the ten-year average of corn yields differed by less than 1 percent among the 

three cropping systems. 

 There is general agreement that variable input costs are lower for organic farmers, but 

there is no consensus on the combined effect of yields, prices, and input costs.   According to 

Lampkin (1994, p. 78-9) the combined effect of lower yields, higher prices, and lower input cost 

has lead to similar or lower gross margins for organic farmers compared to conventional growers, 

depending on the crop.  However, a review of studies on corn, soybeans, wheat, and oats by six 

land-grant midwestern universities showed that in three of the studies, organic cropping systems 

were more profitable than conventional systems even without price premiums, although 

conventional systems were more profitable in the other three studies (Welsh, 1999). 

 Adding labor costs, generally lower for conventional farmers, may tip net returns in favor 

of conventional farms in Britain (Murphy, cited in Lampkin, 1994).  However, large differences 

in farm size, enterprise structure, and land quality and location may have, in some cases, a greater 

influence on the returns of organic farming and conventional farming than the production system 
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itself (Lampkin, 1994).  Under German conditions, organic farming was "on average equally 

profitable when compared with conventional farms of similar type" (Padel and Zerger, 1994, p. 

113), as lower yields "are compensated by reduced costs of variable inputs and by premium 

prices."  Similar results have been reported, particularly for vegetables, in Denmark by Dudgaard 

(p. 128) and for Australia by Wynen, 1994, p. 199.     

While our results are within the range of those reported in the empirical literature for 

other crops, we cannot rule out as a possible explanation for the lower variable profits of organic 

tomato farmers that our model may not have been able to totally control for size.  As farm size is 

much smaller for organic tomato growers relative to conventional growers, the lower profits of 

organic farmers may be due in part to the effect of economies of size, despite our attempt to 

control for size in the model. 

 

Concluding Comments 

This paper presents an econometric method to calculate the impact of adopting organic farming 

practices on crop yields, and farm profits.  The methodology is applied to the case of fresh-

market tomato producers in seven states accounting for most of the U.S. production. The method 

is generally applicable to technology adoption.  It accounts for self-selectivity and simultaneity, 

and the input demand and yield equations are theoretically consistent with a restricted profit 

function.  

The empirical results support the notion that, controlling for other factors, the effect of 

adoption of organic farming on yields and variable profits is negative and statistically significant 

but small among tomato growers, i.e., the adoption of organic farming decreases yields and 
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variable profits significantly but the effect is relatively small.   However, and more importantly, 

both yields and profits increased significantly as the number of the years that an operation was 

certified organic increases.

Two limitations of the study are the small number of organic tomato producers in the 

sample and the exclusion of production risk.  In the first case, the limitations are attributable to 

the lack of a good list frame of organic producers at the time.  Panel data would be needed to 

address the second issue satisfactorily.  When better data become available, these limitations will 

be surmounted helping improve our understanding of the economics of adoption of organic 

farming. 
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Table 1.  Variables Definition 
 

The Adoption of Organic Farming - Tomatoes Producers, 1998 
___________________________________________________________________________ 
 
Variable    Description 
___________________________________________________________________________ 
 
SIZE    Total tomato acres.  

CONTRACT   Percent of fresh tomatoes revenues under contract. 

OCCUPATION Dummy variable = 1 if operator’s primary occupation is farming 0    

otherwise. 

AGE   Operator age, years. 

EDUCATION  Dummy variable = 1 if operator had college or vocational school beyond  

high school; 0 otherwise. 

OC_COURSE  Dummy variable = 1 if operator’s attended extension courses, 0  

   otherwise. 

OFF_FARM  Off-farm work by the operator, days per year. 

IRRIGATE   Dummy variable = 1 if field was irrigated, 0 otherwise. 

PRICE   Actual prices received for fresh tomatoes, $ per pound. 

CALIFORNIA  Dummy variable = 1 if farm was located in California, 0 otherwise. 

OWN_ACRES Ratio of owned to total acres (it may be greater than 1 if an operation 

owns the operated land and, in addition, it rents out land. 

YRS_ORG  Number of years since the operation became certified organic. 

DIRECT  Dummy variable = 1 if 90 percent or more of the fresh tomatoes were 

sold directly to the consumers (farmers market, roadside), 0 otherwise. 

YIELD   Yield of fresh tomatoes, measured in thousand pounds per acre. 

REVENUES  Per acre revenues, thousand $ per acre. 

PROFIT  Variable profits. Per acre revenues minus per acre variable costs, 
thousand $ per acre.  Variable costs include pest and management 
materials nutrient (including manure) cost as well as cost of scouting, 
custom work, and contract labor. 

____________________________________________________________________________  
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 Table 2. Fresh Tomato Producers in States Surveyed  

   
                    Expanded Sample Means, 1998 
  

 ____________________________________________ 
                                                   
     Variable                                    Means1          
 ____________________________________________________  
 
   SIZE     20.048   

   CONTRACT   0.068  
   OCUPATION   0.839  
   OC_COURSE   0.518  
   AGE  55.319  
   EDUCATION   0.507  
   OFF_FARM  51.059  
   IRRIGATE   0.566  
   PRICE   0.545   
   CALIFORNIA   0.132  
   OWN_ACRES   0.849  
   YIELD  12.249   
   REVENUES   6.219   
   PROFITS   5.910  
   DIRECT   0.661  
   _________________________________________________ 
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Table 3.  Probit Parameter Estimates   
 

The Adoption of Organic Farming – Fresh Tomato Producers, 1998 
 

 _________________________________________________________________   
                                      Standard 
   Variable                     Estimate       Error            Chi-Square         Pr>ChiSq  
 _________________________________________________________________ 
    
Intercept      -3.37742    0.86338    15.3028     <.0001  
SIZE           -0.07287    0.02567     8.0571     0.0045 
CONTRACT        1.79462    0.43372    17.1205     <.0001 
OCUPATION       0.04501    0.44459     0.0102     0.9194 
OC_COURSE      -0.10467    0.25974     0.1624     0.6870 
AGE      -0.00224    0.00952     0.0556     0.8136 
EDUCATION       1.03779    0.35580     8.5073     0.0035 
OFF_FARM       -0.00075    0.00166     0.2019     0.6532 
IRRIGATE       -0.03341    0.26364     0.0161     0.8992 
PRICE           1.66552    0.28065    35.2198     <.0001 
CALIFORNIA      0.92926    0.29271    10.0784     0.0015 
OWN_ACRES       0.02694    0.08009     0.1132     0.7366 
----------------------------------------------------------    
Goodness-of-fit measure(Pearson Chi-Square)  484.0941   
__________________________________________________________   
 
1 Pr>ChiSq < 0.0001 for 317 DF.   
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   Table 4. ITSUR Parameter Estimates of Input Demand, Yield and Profit Equations 
 The Adoption of Organic Farming – Fresh Tomato Producers, 1998 
           ______________________________________________________     
                                         Approx.                         Approx. 
          Parameter Parameter       Standard     t-Value         Pr > |t| 

    Estimate Error                        
_____________________________________________________ 
 
A0               1.56011      4.1266       0.38       0.7058 
Ay              11.69319      5.7240       2.04       0.0425 
A1               0.08565      0.1689       0.51       0.6127 
A2              -3.78763      153.9       -0.02       0.9804 
A3               7.56415     20.2439       0.37       0.7091 
C1               0.19503      0.2287       0.85       0.3949 
C2              -0.68067      2.2450      -0.30       0.7621 
C3              -0.16509      1.0388      -0.16       0.8739 
C4               8.54049      5.1589       1.66       0.0996 
C5              -9.48852      3.8637      -2.46       0.0150 
C6               0.00509      0.0231       0.22       0.8256 
!01              -0.85677      0.8102      -1.06       0.2918 
!02               0.11361      0.9138       0.12       0.9012 
Gyy              4.66631      8.1439       0.57       0.5674 
Gy1              0.02758      0.1506       0.18       0.8549 
Gy2             -7.22450      122.4       -0.06       0.9530 
Gy3            -11.67980     20.6228      -0.57       0.5718 
G11             -0.00059      0.0040      -0.15       0.8844 
G12             -0.41386      2.6596      -0.16       0.8765 
G13             -0.27768      0.4351      -0.64       0.5241 
G22             -1876.99      3504.1      -0.54       0.5928 
G23             -127.688      409.8       -0.31       0.7557 
G33             -59.1153     75.5958      -0.78       0.4352 
Fy1              0.52141      0.2063       2.53       0.0123 
Fy2              2.52574      2.2361       1.13       0.2601 
Fy3             -0.23209      1.0620      -0.22       0.8273 
Fy4            -10.50360      3.5963      -2.92       0.0039 
Fy5              6.23797      3.6383       1.71       0.0881 
Fy6              0.05664      0.0295       1.92       0.0561 
E11              0.04955      0.0293       1.69       0.0929 
E12             -0.02451      0.0853      -0.29       0.7741 
E13             -1.23240      5.2317      -0.24       0.8140 
E14             -0.50955      0.3430      -1.49       0.1391 
E15             -0.05817      0.1567      -0.37       0.7108 
E16              0.00100     0.00082       1.22       0.2237 
E21             -4.56478      4.4487      -1.03       0.3062 
E22             32.98548     47.6673       0.69       0.4898 
E23             -3.77730     22.8748      -0.17       0.8690 
E24             -207.969       104.4      -1.99       0.0478 
E25              176.124     74.7938       2.35       0.0196 
E26             -0.33998      0.4193      -0.81       0.4185 
E31             -0.36417      0.5118      -0.71       0.4776 
E32             -3.77456      6.6301      -0.57       0.5698 
E33              3.26939      3.9675       0.82       0.4110 
E34              0.68928     15.5762       0.04       0.9648 
E35             20.49772     13.6388       1.50       0.1346 
E36              0.03231      0.0902       0.36       0.7206 
!y1              -3.93650      2.4434      -1.61       0.1088 
!y2               0.70759      1.7609       0.40       0.6882 
!11              -7.69045      9.5203      -0.81       0.4202 
!12              14.08053      7.2076       1.95       0.0522 
!21              -117.872     47.9199      -2.46       0.0148 
!22              258.3153     31.0337       8.32       <.0001 
!31              -9.57866      7.3289      -1.31       0.1928 
!32              11.60197      5.9836       1.94       0.0539 

_____________________________________________________ 


