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Abstract/Description: 
Farmers are continuing to expand their use of computers.  Computer adoption by Ohio farmers 
currently stands at 44 percent, up from 32 percent in 1991.  Financial accounting remains the 
most often used task of farm computers. The Internet has become an important tool for farmers, 
one which they evaluate highly.  Use of the Internet for information collection and transactions 
processing were important determinants of farmers' computer use and their evaluation of the 
usefulness of this tool. 
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Computers on Ohio Farms: How Used and How Useful? 

 
 

Over the past decade information options available to farmers have changed substantially.  

During this period the Internet has developed to provide a rich mechanism for electronic 

communication, and electronic commerce has emerged in the past two to four years.  In 1991 

less than one third of U.S. farmers were using computers (Batte et al., 1995).  At that time the 

primary farm business uses of the computer were business financial accounting, correspondence, 

and crop and livestock record keeping.  During the same period, the use of computers by 

individuals and small businesses has grown dramatically.  The U.S. Department of Commerce 

estimates that in 2000 about 54 percent of the U.S. population used a computer at least 

occasionally.  The use of the Internet by individuals has increased 20 percent annually since 

1998 (U.S. Department of Commerce).  This begs the question: Has farm computer usage 

followed a similar trajectory, and how important has the Internet become as an information 

source and a mechanism for transactions?   

The research results reported here are based on statistical analysis of a survey mailed to a 

random sample of 2,500 Ohio farmers in March and April of 2003. The response rate was about 

50 percent, with 1,001 respondents who were actively farming and completed the survey. Gross 

sales for the sampled farmers averaged $179, 472 (Table 1).  The 1997 Census of Agriculture 

average for Ohio, also computed for farms greater than $40,000 of sales, was $220,986. About 

20 percent had sales of $250,000 or more (versus 21.4% for the census). Operator averaged 54.7 

years of age (census average: 50.4 years); about 3.5 percent were under 35 years of age, and 18 

percent were over 65.  Most farm operators had a high school degree, and 36 percent reported 

some college education or a college degree.  About 34 percent of farm operators worked off farm 

year-around, and just over 9 percent worked seasonally off the farm.  Fifty-seven percent of the 

farmers worked full-time on the farm (census average: 52%). 

Computer Adoption and Use 

Farmers were asked if they used an office computer in any aspect of your farm business.  Just 

over 44 percent indicated computer adoption (Table 2).  This is up from 32.1% in 1991 (Batte et 
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al., 1995).  Adoption rates varied significantly with farm size.  For farms with gross sales of less 

than $250,000 (80 percent of farms), adoption rates were 40.3 percent, but for larger farms, 

adoption averaged more than 61 percent.  Adoption varied with operator age.  Farmers younger 

than 50 years of age were significantly (at 0.01 probability level) more likely to have adopted 

than older farmers.  Adoption rates also varied with operator education level. Farmers with some 

post-high school education reported 67.3 percent adoption versus about 32 percent adoption for 

farmers with a high school or less education level. 

Farmers were also asked to give an indication of the number of hours of computer usage per 

month.  The sample average was 16.4 hours per month (Table 2).  This is up somewhat from the 

estimate of 14.8 hours given by a comparable sample of Ohio farmers in 1991 (Batte, et al., 

1995).  Larger farms reported significantly (0.01 probability level) more computer use hours; 

24.7 hours per month, versus 13.1 hours for smaller farms.  There was no statistically significant 

difference in the number of hours of computer usage by operator age or education levels. 

In order to assess farmers' perceptions of the usefulness of the computer as a tool of business, 

they were asked to rate on a scale of one (no improvement) to five (very much improvement) the 

extent to which the computer has improved the business by either saving time or providing better 

information.  The mean response for all computer adopters was 3.5 (Table 2).  Average 

usefulness score increased with gross sales (significant at the 0.01 probability level), and was 

significantly higher (.05 level) for farmers with post high school educations relative to those with 

high school or less education levels.   

Although the computer (hardware) is a necessary investment when adopting computer 

methods, it is the application software that is the ultimate tool demanded.  Table 3 reports a 

number of applications of the computer and the percentage of farmers who report using each 

application.  Financial record-keeping was the primary computer task in 1991 (Batte et al., 

1995), and remains so today.  Eighty-nine percent of farmers with computers used the computer 

for financial record-keeping.  Additionally, 75 percent reported use of the computer for crop 

and/or livestock record-keeping.   

The rapid development of the Internet, particularly since 1997, has expanded farmers' access 

to information and computer-based management tools.  Seventy-six percent of farmers with 

computers reported use of e-mail services.  About 55 percent of computer-using farmers reported 
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price tracking on the internet, 29 percent performed online banking or bill paying, 26 percent 

reported the purchase of farm inputs using the Internet, 16 percent traded stocks, bonds or other 

financial instruments online, 13 percent sold farm products over the internet, 9 percent reported 

online trading of agricultural commodity contracts, and 73 percent use the internet to access 

information other than that listed previously.  This last category is probably dominated by 

farmers' use of Google and similar searches for a broad array of information. 

Farmers were asked to evaluate the 13 applications listed in Table 3.  In particular, they were 

asked to identify the three most important applications for their farming business.  The 

percentage of farmers who reported each item is shown in the right-most column of Table 3.  

Financial recordkeeping was the most frequently reported item, with 77 percent of farmers 

indicating this as one of the three most important applications on their farm.  This was followed 

by production recordkeeping, accessing the Internet for general information searches, e-mail and 

commodity price tracking on the Internet.  When all Internet-based tasks are grouped together 

(e.g., applications 2, 5, 6, 8, 9, 10, 12, and 13), Internet-based applications are identified as one 

of the three most important computer tasks by 73.5 percent of computer-adopting farmers.  

Multivariate Analyses 

Although the previous discussion suggests important relationships between computer 

adoption (or use) and farm size, operator age, education and off-farm employment, these 

univariate comparisons may greatly overstate the true relationships among these variables.  For 

instance, although a strong relationship is apparent between farm size and computer adoption, 

larger farms are usually operated by people with greater formal education and a lower average 

age.  Multivariate statistical techniques were used to examine the relationship between computer 

adoption (or use) and several explanatory variables.  This approach allows the partial impact of 

each explanatory variable to be estimated.   

Binomial Probit Model of Computer Adoption 

A binomial probit model was formulated to determine those farm and farmer characteristics 

that influence farmers' decisions to adopt an office computer.  Specifically, the probit model is 

used to determine if characteristics of the farmer or business (independent variables) influence 

the computer adoption choice.  The model will allow estimation of the probability that a farmer, 

with specific characteristics, will adopt an office computer.   
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The ordinary least squares regression method is not appropriate for dichotomous or discrete 

dependent variables.  Although the OLS regression estimates are unbiased, OLS estimates are 

not efficient.  Furthermore, estimates of the sampling variances will not be correct, thereby 

hypothesis tests based on these sampling variances will be invalid (Aldrich and Nelson). The 

binomial probit model is an appropriate method to estimate multivariate relationships with a 

dichotomous dependent variable.   

Estimated coefficients, standard errors, and estimated changes in probabilities are reported in 

Table 4.  A maximum likelihood estimator was used.  The model was highly significant as 

indicated by a likelihood ratio test.  The model correctly predicted 68 percent of the 

observations.  Seventy-eight percent of the non adopters and 57 percent of the adopters were 

correctly predicted.   

Farm size (gross sales/$1,000) is included as an explanatory variable.  Larger farms can 

spread the fixed costs of computer equipment and human capital development over greater 

outputs, and thus face lower average costs for computer services.  Also, many studies of adoption 

have demonstrated that managers of larger farms tend to be more innovative and tend to be 

earlier adopters of technology (Rogers).   The estimated coefficient for sales was positive and 

significant at the 0.01 level.  The marginal effects suggests that, with all other factors held 

constant, a one-thousand dollar increase in farm gross sales is associated with a 0.07 percentage 

point increase in the likelihood of computer adoption.   

Even though age is generally not considered a determinant of adoption (Rogers), it is often 

found to be significant for high technology innovations such as computers (Batte, Jones and 

Schnitkey).  The coefficient for operator age is found to be significant (0.05 level) and negatively 

signed in this model.  The marginal effects estimate suggests that a one year increase in operator 

age is associated with a 0.54 percentage point reduction in the likelihood of computer adoption. 

Education level of the primary decision maker is often found to be an indicator of early 

adoption (Rogers), and is thought to be especially important with complex technologies such as 

information technologies (Batte, Jones and Schnitkey; Putler and Zilberman).  Education is 

represented as a binary variable (PostHS) that takes the value of one if the operator has some 

post-high school education or a college degree and is zero otherwise.  The estimated coefficient 

for PostHS is positive and highly significantly.  The marginal effects suggest that the presence of 
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post-high school education, everything else equal, results in a 30.86 percentage point increase in 

the likelihood of farm computer adoption. 

It was hypothesized that operator work off the farm would influence computer adoption in 

one of two ways.  First is the awareness of computers and training in their use that often is 

provided through off-farm work.  Such awareness may make operators with off-farm 

employment more knowledgeable of the benefits of the computer as a tool of management.  The 

second factor considers the scarcity of manager time.  Clearly, farmers who work away from the 

farm will have greater competition for scarce time than will operators who are full-time on the 

farm.  It is unclear if such time-pressured operators are more or less likely to make use of the 

computer for farm management.   

Two binary variables are included to reflect off-farm work by the farm operator.  Fulltime 

takes on the value of one if the operator works year-around away from the farm.  Typically, these 

are farmers who hold fulltime off-farm jobs: Mean hours worked off-farm for this group was 

41.0 hours per week.  Seasonal takes on the value of one if the operator works seasonally away 

from the farm. For seasonal workers, number of weeks worked off-farm averaged 22.6 weeks.  

The average hours worked per week during this period was 32.6 hours.  Although both estimated 

coefficients were positive in sign, only the Fulltime variable was statistically significant at the 

0.10 probability level.  The estimated marginal effect is that the presence of year-around 

employment off the farm results in an 11.67 percentage point increase in the likelihood of 

computer adoption, all else equal. 

Two additional variables were included to reflect the impact of capital control methods and 

the presence of livestock on the farm.  Tenancy measures the percentage of the farm's land that is 

controlled through lease.  Livestock% is the percentage of farm gross sales that arise from the 

sale of livestock or livestock products.  Clearly, both are measures of the complexity of the farm 

business.  Increased tenancy, especially for share-leases, means greater accounting requirements.  

Tenancy is also thought to increase the number of decisions to be made by the operator, and 

perhaps an increase in the complexity of decision analysis.  Livestock farms often are more 

diversified, including both crop and livestock enterprises, with a concomitant increase in 

managerial complexity. 
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Both the Tenancy and Livestock% variables were statistically significant at the 0.10 level. 

The tenancy coefficient was positive, suggesting that a one percentage point increase in the share 

of land controlled through lease was associated with a 0.12 percentage point increase in the 

likelihood of computer adoption.   Livestock% was negative in sign, suggesting that livestock 

producers were less likely to have adopted a computer: A one percent increase in the share of 

gross sales that arise from livestock was associated with a 0.13 percentage point decrease in the 

likelihood of computer adoption. 

Regression Model of Computer Usage: 

Hours of computer usage per month by computer adopters also varied significantly across the 

sample.  A multiple regression model was formulated to explain this variation.  The analysis is 

limited to computer adopters – those who are using the computer.  The explanatory variables are 

the same as used in the previous model, plus three measures of computer tasks.  Specifically: 

•  Records is one if the farm operator indicated that keeping financial or production (crop or 

livestock) records was one of the three most important tasks completed with the 

computer, and is zero other wise. 

•  Transact is one if use of the internet for transactions (selling farm products, buying 

inputs, online trading of commodity contracts or financial assets, or online banking or bill 

paying) was one of the three most important tasks completed with the computer; Transact 

is zero other wise. 

•  Info is one if the operator indicated that use of the internet other than for transactions (e-

mail, price tracking, and accessing "other" information) was one of the three most 

important tasks completed with the computer and is zero other wise. 

The computer usage model was highly significant and explained about 16 percent of the 

variation in hours of computer usage per month (Table 5).  Significant variables include gross 

sales (expressed in $1,000), percent of gross sales arising from livestock, and the Info and 

Transact binary variables.  The regression coefficient for sales indicates that for each $1,000 

increase in gross sales, computer usage increases 0.025 hours per month.  As the percent of sales 

arising from livestock or their products increases, hours of computer use declined: A one percent 

change in livestock as a percentage of total sales resulted in a 0.11 hour per month decline in 

computer usage.  Finally, those farmers who cited internet transaction processing as one of their 
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most important applications spent on average 12.7 hours more per month with the computer than 

an operator who did not use internet transactions.  Those whose important use included web 

browsing and e-mail spent about 7.4 hours more per month than a user who did not use these 

internet applications. 

A Binomial Probit Model of Computer Usefulness 

Neither computer adoption nor hours of computer use per month speak to the usefulness of 

the computer in support of farm management.  Farmers were asked to evaluate the extent to 

which the computer has improved the business either by saving time or providing better 

information.  The five item response (summarized in table 2) was the basis for creating a binary 

dependent variable.  Farmers who evaluated the computer's usefulness below the mean response 

(3.5) were assigned the value of zero, and those who gave an above average evaluation were 

assigned a value of one. Forty-nine and 51 percent of the observations were categorized as zero 

and one, respectively.  The explanatory variables for this model were the same as in the 

computer use model.  Estimated coefficients, standard errors, and estimated changes in 

probabilities are reported in table 6.  The model was highly significant as indicated by a 

likelihood ratio test.  The model correctly predicts 60 percent of the observations.  Fifty-three 

percent of those with below-mean usefulness evaluations and 66 percent of above mean 

evaluators were correctly predicted.   

Four independent variables were significant in the usefulness model.  With all else equal, 

larger farms tended to give higher usefulness scores.  A one thousand dollar increase in gross 

sales is associated with a 0.04 percentage point increase in the likelihood that the operator would 

give an above average usefulness evaluation.  Operator age was inversely related to the 

probability of an above average usefulness score:  A one year increase in age was associated with 

a 0.8 percentage point decline in the likelihood of an above average useful score.  Both Records 

and Info were significant and positive in sign, indicating that those who cited these uses of the 

computer as one of the three most important were 24.6 (Records) or 12.1 (Info) percentage points 

more likely to evaluate the computer as a useful management tool than those who did not cite 

these applications.  Operator education level (PostHS) did display the expected (positive) sign, 

however, it was significant only at the 0.15 probability level. 
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Summary and Conclusions 

Computer adoption is increasing on farms.  Relative to 1991 benchmarks for Ohio, computer 

adoption increased from 32.1 to 44.4 percent.  Computer usage intensity also increased slightly 

during this same period, from 14.6 to 16.4 hours per month.  Financial accounting remains the 

most often used task of farm computers, with 89 percent of farmers reporting such usage.  

However, the use of the internet for communication, for transactions processing, or for 

information retrieval more broadly, is an application that was largely unavailable in 1991, and 

which is now used by about 80 percent of the farmers sampled.  

A binomial probit model was formulated to determine those farm and farmer characteristics 

that influence farmers' decisions to adopt an office computer.  Computer adoption was found to 

increase with increased farm size (sales) and higher operator education.  Younger farmers were 

significantly more like to adopt the computer.  Adoption percent was higher on farms that were 

more reliant on leased land, and less adopted by livestock farmers.  Farmers who worked year-

around away from the farm were more likely to adopt a computer for the farm business.  This 

supports the hypothesis that farmers often are introduced to this technology by off-farm 

employment, and subsequently adopt the technology. 

Multivariate statistical methods were used to better understand those factors influencing the 

hours of computer usage and operator usefulness evaluation.  Larger farms spent more hours 

using the computer.  Livestock farmers spent significantly less time with the computer than did 

farms without livestock.  Farmers who reported that important uses of the computer included 

gathering information from the internet or making transaction using the internet spent more 

hours with the computer each month.  Perhaps or greater interest is identification of those farmer 

groups who evaluated the computer most highly as a tool of management.  Computer usefulness 

evaluations rose with increased farm gross sales, diminished with increased age of the operator, 

and were higher for farmers who used the computer for financial or production recordkeeping or 

who gathered information from the internet. 
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Table 1. Sample descriptive statistics for selected farm characteristics. 

Measure Mean Std. Dev. 
Farm Size (acres) 499.8 577.7 
Gross Sales ($)       179,472     219,048  

Farms by Gross Sales Class ($) Percent  
$50,000 - 99,999 44.6  

100,000 - 249,999 35.0  
250,000 - 499,999 14.8  

Over $500,000 5.5  

Operator Age (years) 54.7 11.7 

Farms by Operator Age Class (yrs) Percent  
Less than 35 3.5  

36-50 36.9  
51-65 41.7  

66 and over 17.9  

Operators by Formal Education level Percent  
Less than High School 13.0  
High School Graduate 50.8  

Some College 14.0  
College Graduate 12.6  

Post Graduate Education or Degree 9.6  

Operators Working off the Farm Percent  
None 56.8  

Seasonally 9.4  
Year Around 33.8  
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Table 2. Computer adoption, computer usefulness and computer usage levels by various farm 
and farmer characteristics. 

Measure 

Percent 
of 

Sample 

Computer 
Adoption 
Percent  

Hours of 
Computer 
User per 
Month  

Computer 
Usefulness a  

Full Sample  44.4  16.4  3.5  
Gross farm sales        

$40,000 - 249,999 79.7 40.3 *** 13.1 *** 3.4 *** 
Over $250,000 20.3 61.4  24.7  3.8  

Age of operator        
50 or Less 40.4 52.7 *** 15.0  3.5  

51 and over 59.6 39.2  18.2  3.5  
Education level of operator        

High School Graduate or Less 63.8 31.5 *** 16.9  3.3 ** 
Post High School Education or Degree 36.2 67.3  16.4  3.6  

 
a  Farmers were asked to indicate the extent that the computer has improved the business by 
either saving time or providing better business information. A five-items scale was used, 
where: 
1 = Not at all, 5 = Very Much 
* One, two and three asterisks indicate a difference in the means for the two groups that is 
significant at the 0.10, 0.05 and 0.01 probability levels, respectively. 
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Table 3.  Frequency of use of various computer applications and percent of farmers 
indicating each as one of three most important applications on this farm.   

Application 

Percent 
Reporting 

Use 

Percent indicating 
as one of three most 

important 
applicationsa 

 
1.  Keeping financial records 89.1 76.7 
2.  E-mail 76.3 31.7 
3.  Keeping production records (crop or livestock) 75.5 49.1 
4.  Word processing (correspondence) 75.5 28.0 
5.  Accessing the Internet for other information 73.0 38.2 
6.  Commodity price tracking on the Internet 55.1 29.8 
7.  Computerized tax computation/filing 33.1 9.0 
8.  Online banking or bill paying 28.6 5.3 
9.  Buying farm inputs over the Internet 26.4 4.3 
10. Online trading of stocks, bonds or other 

financial investments 16.5 1.9 
11. Filing regulatory reports (e.g., pesticide use) 15.6 0.9 
12. Selling your farm products over the Internet 12.7 0.6 
13.Online trading of agricultural commodity 

contracts (futures/options) 9.2 0.0 
a Farmers were asked to indicate the three applications that were most important for 

the management of the farm business. 
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Table 4.  A binomial probit model of the probability of 
computer adoption.a 

Variable Coefficient Std Errorb  
Marginal 
Effects 

Constant -.1353 .3778  -.0536 
Sales ($1,000) .0017 .0004 *** .0007 
Age -.0137 .0054 ** -.0054 
PostHS  .7786 .1084 *** .3086 
Seasonal .1888 .1804  .0748 
Fulltime .2944 .1280 ** .1167 
Tenancy 0030 .0016 * .0012 
Livestock% -.0033 .0015 ** -.0013 
     
Log likelihood function -407.0   
Restricted Log likelihood  -480.1   
Chi Squared 146.2 ***  
     

Frequency of actual and predicted values:  
 Predicted   

Actual 0 1 Total  
0 297 84 381  
1 137 179 316  

Total 434 263 697  
a. The dichotomous dependent variable is one if an office computer is adopted and zero 

otherwise. 
b. One, two and three asterisks indicate coefficients that are different than zero at the 0.10, 

0.05 and 0.01 levels of probability, respectively. 
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Table 5.  Regression of hours of computer user per month on 
various farmer and farm business characteristics 

Variable 
Regression 
Coefficient 

Standard 
Error a  

Constant 6.399 11.210  
Sales ($1,000) 0.025 0.005 *** 
Age 0.082 0.158  
PostHS -3.367 2.856  
Seasonal -3.852 4.995  
Fulltime -3.643 3.312  
Tenancy 0.011 0.047  
Livestock% -0.108 0.044 ** 
Records -0.156 3.905  
Info 7.376 3.202 ** 
Transact 12.681 4.400 *** 
    
N  282  
R-Squared  0.16  
Adjusted R-Squared  0.13  
Model F Statistic  5.36 *** 

a. One, two and three asterisks indicate coefficients that are different than zero at the 0.10, 
0.05 and 0.01 levels of probability, respectively. 
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Table 6.  A binomial probit model of an above average evaluation of 
computer usefulness.a 

Variable Coefficient Std Errorb   Marginal Effects 

Constant 0.1002 0.6208  0.0398 
Sales ($1,000) 0.0009 0.0004 ** 0.0004 
Age -0.0210 0.0088 ** -0.0083 
PostHS 0.2255 0.1555  0.0896 
Livestock% -0.0018 0.0024  -0.0007 
Tenancy 0.0012 0.0025  0.0005 
Seasonal -0.3421 0.2718  -0.1359 
Fulltime -0.0449 0.1931  -0.0178 
Records 0.6188 0.2173 *** 0.2458 
Info 0.3052 0.1754 * 0.1212 
Transact 0.2151 0.2424  0.0855 
     

Log likelihood function -186.8   

Restricted Log likelihood 201.2   

Chi Squared 28.8 ***  

     
Frequency of actual and predicted values:  

 Predicted   
Actual 0 1 Total  

0 73 64 137  
1 53 101 154  

Total 126 165 291   
 

a. The dichotomous dependent variable is one for producers who evaluated compute 
usefulness above the sample mean and is zero otherwise.   

b. One, two and three asterisks indicate coefficients that are different than zero at the 0.10, 
0.05 and 0.01 levels of probability, respectively. 
 

 


