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Internet Access and Internet Purchasing 
Patterns of Farm Households 
 
Ashok K. Mishra, Robert P. Williams, and Joshua D. Detre 
 
 The Internet is becoming an increasingly important management tool in production agricul-

ture. Using data from the 2004 Agricultural Resource Management Survey (ARMS) and a 
double-hurdle estimation approach, we explore the adoption of computers with Internet access 
by and Internet purchasing patterns of farm households. Adoption of the Internet is positively 
related to age and education of the operator, off-farm work, presence of spouse, participation 
in government programs, farm size, and regional location of the farm. Internet purchasing 
patterns of farm households are positively related to the education of the operator and spouse, 
presence of teenagers, and regional location of the farm. Finally, farm businesses and their 
households are more likely to purchase a greater percentage of non-durable goods through the 
Internet as distances to markets increase. 

 
 Key Words: adoption of Internet, education, farm size, farm households, Internet, double-

hurdle model, farm business, major household items, minor farm inputs 
 
 
The Internet is a strategic technology that is used 
across all sectors of the economy (Cohen et al. 
2001). Farming and other agriculture-related in-
dustries are no exception (Kinsey 2001). While 
participation in federal government programs is 
only one reason that America’s farmers use the 
Internet, it is perhaps the primary reason for an 
increased interest in Internet use among farmers.1 
While data available from the USDA’s Agricul-
tural Resource Management Survey (ARMS) 
does not include information regarding farmers’ 
electronic program participation, it does enable 
researchers to evaluate the ability of farmers to 
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1 The Farm Service Agency, a major provider of farm program pay-

ments to farmers, currently has 78 farm program forms available to 
farmers to complete and submit electronically via the Internet. Many 
other federal agencies that administer programs to the nation’s farmers 
have followed suit. 

access the Internet from their homes and/or busi-
ness locations.2 It is important to note that the 
value of the Internet extends beyond its role in 
farming and economic activity to include the so-
cial realm as well. The Internet permits the for-
mation of online (virtual) communities and access 
to cultural and social networks beyond an indi-
vidual’s locality (Wellman et al. 1996). As a so-
cial entity, a family farm consists of a dual or-
ganizational structure—a farm business and a 
household consisting of the farm operator and 
family members. The implication for Internet adop-
tion is that in addition to the farm business, the 
Internet has many uses for the farm household. 
 According to the U.S. Census Bureau, approxi-
mately 62 percent of U.S. households own a com-
puter and nearly 75 percent of U.S. households 
with a phone line have access to the Internet (Niel-
sen//NetRatings 2004). The Internet has steadily 
penetrated rural areas in recent years, and more 
than half of rural adults—52 percent—now go 
online (Mishra and Park 2005). Rural residents 
are enthusiastic users of the Internet and were 
early adopters of this technology—45 percent of 
rural residents go online daily. 
                                                                                    

2 ARMS data includes information on whether the farm operation 
received farm program payments. In this study, receipt of farm pro-
gram payments is used as a proxy for electronic program participation 
by farmers.  
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 Previous studies have focused on computer 
adoption by farmers and Internet adoption/use by 
farmers (Putler and Zilberman 1988, Batte, Jones, 
and Schnitkey 1990, Ortmann, Patrick, and Mus-
ser 1994, Mishra and Park 2005). Other studies 
have examined computer and/or Internet adoption 
and its impact on economic performance of the 
farm business (Lazarus and Smith 1988, Willi-
mack 1989, Batte 2005). Internal factors such as 
record-keeping, decision-making, and production 
processes are some of the reasons for computer 
adoption by farmers (Holt 1985). External factors 
such as Internet research and marketing might 
also play an important role through the growth of 
information that has competitive value (Feder and 
Slade 1984). For example, farmers can use the 
Internet to search for input supplies and to locate 
potential buyers of their products, increasing their 
efficiency (via true market conditions). Wojan 
(2003) noted—but did not empirically evaluate—
the potential benefits from farmers’ Internet use. 
 The adoption of computers with Internet access 
may be due to several factors; for example, pres-
ence of a spouse who is working off the farm, the 
number of adult children who are exposed to 
Internet technology in schools, and off-farm busi-
nesses owned by farm operators and/or spouses 
that use the Internet to market and advertise their 
business’s products to potential clients. Although 
a considerable amount of empirical research has 
addressed Internet adoption, the existing empiri-
cal literature has taken a rather narrow approach 
to the issue. In particular, existing empirical re-
search has largely focused on the farm business 
as the relevant unit of analysis rather than the 
farm household. The farm household exerts at least 
some influence on the decisions made in the farm 
business, when examining the adoption of a tech-
nology that can be used by both the farm business 
and the farm household. 
 This study provides information regarding ac-
cess to the Internet by farm households. In par-
ticular, the objective of this paper is twofold. 
First, the study identifies the factors associated 
with adoption of computers with Internet access. 
Second, the study investigates farm, operator, 
spouse, presence of children, regional, and house-
hold characteristics that influence Internet pur-
chasing patterns (farming business and household 
usage).3 The analysis emphasizes the roles of hu-
                                                                                    

3 See Figure 1. 

man capital, education, presence of spouse, edu-
cational attainment of spouse, and presence of 
children in various age groups on the probability 
of adopting Internet use. The need to analyze the 
contribution of the human factor in Internet adop-
tion is due to the continuing rise in the number of 
U.S. farm operators with higher education, in-
creasing productivity, and the bridging of the in-
formation gap between urban and rural popula-
tions. 4 The analysis is conducted on a national 
level with the unique feature of a larger sample 
than has been used in previous research com-
prising farms of different economic sizes and in 
different regions of the United States. 
 The paper assumes that decision-making proc-
esses for farming, technology adoption, and other 
issues involve the farm household (i.e., both the 
farm operator and spouse), not just the farm busi-
ness. First, our data is rich enough to capture the 
educational level of the farm operator and spouse. 
Second, we have information on the work deci-
sions (farm and off-farm) of the farm operator 
and spouse. Third, ARMS collects information on 
the composition of the family, such as the number 
of children in various age categories. 
 
Literature Review 
 
There are two strands of literature on computer 
adoption by farm operators and their household. 
The first focuses on farmers’ use or adoption of 
computers and is based on various survey data 
that are mostly localized (Iowa, New York, Cali-
fornia, Ohio, and the Great Plains) (Lazarus and 
Smith 1988, Putler and Zilberman 1988, Willi-
mack 1989, Batte, Jones, and Schnitkey 1990, 
Huffman and Mercier 1991, Ortmann, Patrick, and 
Musser 1994, Batte 2005).5 In the majority of pub-
lished studies, choices are modeled in a qualita-
tive form as a function of farm, operator, and fi-
nancial characteristics (explanatory variables). 
More recently, Mishra and Park (2005) used count 
data analysis to study the number of times farm-
ers accessed the Internet. In addition, many stud-
ies address net benefits (Batte, Jones, and Schnit-
key 1990, Amponsah 1995, Hoag, Ascough, and 
                                                                                    

4 While only 10 percent of the operators had attended or graduated 
from college (including graduate education) in 1964, this number rose 
to nearly 48 percent in the 2004 ARMS survey (USDA 2004). 

5 Only Mishra and Park’s (2005) study used national farm-level data 
from USDA. 
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Frasier 1999) and types and number of applica-
tions (Putler and Zilberman 1988, Batte, Jones, 
and Schnitkey 1990). 
 Previous studies also include farmer age, edu-
cation level of the farm operator, and farm size as 
explanatory variables. Some studies have in-
cluded farming experience as a replacement for 
farmer’s age (Hoag, Ascough, and Frasier 1999), 
while others (Lewis 1998) use age as a proxy for 
farm experience. It has been argued that young 
farmers are more familiar with computers (Putler 
and Zilberman 1988). Moreover, educated farm-
ers are more likely to adopt a technology (com-
puters with Internet access) since education repre-
sents greater capacity to learn and perhaps is an 
indicator of prior experience with computers. 
Huffman’s (2001) review of human capital im-
pact on agriculture focuses on the effects of edu-
cation on technology adoption. Lewis (1998) 
studies adoption and use of sophisticated farm 
management information systems (FMIS) to re-
flect innovations in farm operations. Batte, Jones, 
and Schnitkey (1990) and Amponsah (1995) found 
that education had a positive effect on computer 
adoption, and that age had a negative impact on 
the number of applications and perceived benefits 
by farmers. Off-farm employment status of farm-
ers is sometimes used as a proxy for experience 
with computers (Huffman and Mercier 1991, 
Hoag, Ascough, and Frasier 1999, Mishra and 
Park 2005). Mishra and Park (2005) argue that 
farmers with off-farm employment are more 
likely to have experience with computers and to 
seek information via the Internet. 
 To capture scale of operation effect on com-
puter adoption, studies have included farm size, 
as measured in acres or volume of sales (Mishra 
and Park 2005), and farm income and expendi-
tures (Amponsah 1995, Hoag, Ascough, and Fra-
sier 1999) as explanatory variables in the models 
of computer adoption. Hoag, Ascough, and Fra-
sier (1999) found a positive impact of farm size 
(acres) on computer adoption. Their results fur-
ther indicate that size had an inverted U-shaped 
impact, implying that mid-sized farms were the 
most likely to adopt. Indicators such as the num-
ber of farm enterprises, the number of products 
produced, and/or a diversification index (such as 
Theil’s Entropy Index) have been used to capture 
the impact of flexibility or more varied decision-
making processes on the adoption of computers 

(Putler and Zilberman 1988, Huffman and Mer-
cier 1991, Mishra and Park 2005). Other indica-
tors of management intensity include tenancy or 
farm ownership (Batte, Jones, and Schnitkey 1990, 
Huffman and Mercier 1991, Hoag, Ascough, and 
Frasier 1999, Mishra and Park 2005) and the ex-
istence of a formal record-keeping system (Batte, 
Jones, and Schnitkey 1990, Amponsah 1995). 
 The study by Mishra and Park (2005) is unique 
in several ways. First, their study uses large na-
tional farm-level data from the USDA. The data-
set has several desirable properties; in addition to 
all the farm and operator characteristics, the data 
also has information on the spouses, family size, 
financial characteristics, and work decisions of 
spouses. The second unique factor is the use of a 
count data method. Mishra and Park (2005) in-
vestigated the ways farm operators use the Inter-
net, rather than the adoption of computers. In par-
ticular, their study investigated factors that affect 
the number of different types of applications that 
a farm operator performs using the Internet. Third, 
they used information on work habits of spouses 
on the number of Internet applications performed 
by the household. Finally, the authors included 
regional variables to capture the regional differ-
ence in number of Internet applications used by 
farmers in various regions of the United States. 
 A second strand of literature focuses on the 
purchasing patterns of farm households via the 
Internet; however, available literature in this area 
is thin compared to the computer adoption litera-
ture. Farm operators and their households must 
make two choices with regard to input purchases. 
First, whether to buy it locally, and second, 
whether to use the Internet to find the product for 
a cheaper price and/or the ability to have the 
product delivered cheaply enough to offset the 
time constraints of having to go to a physical lo-
cation and purchase the item. Applying this con-
cept, Foltz and Zeuli (2005), using longitudinal 
data from Wisconsin dairy farms, examined the 
factors affecting farms’ propensity to purchase 
locally when accounting for differences in both 
farmer attitudes and community characteristics. 
They found little evidence for linkage between 
farm-level characteristics and local purchasing 
patterns. The authors, however, concluded that 
the number of local marketing outlets offered 
positively influences the decision by farms to 
purchase inputs locally. In a recently published 
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article, Batte and Ernst (2007) investigated farm-
ers’ willingness to substitute online merchants or 
national farm input stores for local businesses. 
Using survey data from Ohio and conjoint analy-
sis, they concluded that farmers are willing to 
purchase inputs from online or national stores out-
side their communities if compensated with lower 
prices and/or greater service. 
 A couple of studies highlight the importance of 
e-commerce in agriculture. E-commerce in agri-
culture could potentially tighten the supply chain 
and cut marketing margins and transactions costs 
in ways that benefit smaller, local producers as 
well as local agribusiness firms. Ehmke, Hopkins, 
and Tweeten (2001) evaluate the acceptance of e-
commerce among agribusiness firms in Ohio. The 
authors conclude that half of agribusinesses in 
Ohio believe that there is no point in buying or 
selling products online. This resistance to imple-
menting e-business practices, including e-com-
merce, stems from commitment to tradition and 
lack of familiarity with information technology. 
The authors also report that many agribusiness 
firms found the costs of running an e-commerce 
venture very expensive because they lacked the 
necessary human capital to make such a venture 
cost-effective. In another study, Henderson, Doo-
ley, and Akridge (2004) investigated Internet and 
e-commerce adoption by farm input firms. Using 
responses from 643 agribusiness firm managers, 
they found that although most agricultural firms 
were active participants on the Internet, only a 
few engaged in e-commerce activities with their 
customers. Firms upstream in the distribution 
channel were much more likely to be engaged in 
e-commerce than their downstream counterparts 
were. Finally, Henderson, Dooley, and Akridge 
(2004) note that agricultural input firms are more 
likely than their farm customers to conduct e-
commerce business with their suppliers. Although 
we cannot measure the supply side of Internet in 
our data directly, we do have information on 
distance traveled to buy household items and 
farm inputs. The notion is that convenience or 
time constraints might matter in the decision to 
buy via the Internet. 
 
Empirical Framework 
 
These types of estimation are very popular when 
studying time allocation decisions. Most of the 

previous studies in computer and Internet adop-
tion have used either logit or multilogit models to 
estimate adoption. On the other hand, a traditional 
approach to dealing with censored dependent 
variables (in our case the intensity or share of 
farm business and household items purchased 
through the Internet) has been to use the standard 
Tobit model. Specifically, the model permits 
incorporation of all observations, including those 
censored at zero. Cragg (1971) modified the Tobit 
model to overcome the restrictive assumption 
inherent in it. He suggests the “double-hurdle” 
model to overcome the problem of too many 
zeros in the survey data by means of estimating a 
participation decision model first. In particular, 
the model assumes two hurdles to be overcome in 
order to observe positive values (Baum 2006). 
For example, in our study an individual has to 
overcome two hurdles in order to report Internet 
use for farm input purchases or household pur-
chases. The first hurdle relates to whether or not 
the individual or household has access to the 
Internet, and the second to the percentage of farm 
business conducted or household purchases made 
through the Internet. In general, the first hurdle 
refers to the participation or ownership decisions, 
and the second hurdle to the level or intensity of 
use. The model permits the possibility of estimat-
ing the first and the second stage using a different 
set of explanatory variables. Further, in contrast 
to Heckman’s (1979) procedure, the double-hurdle 
model6 considers the possibility of zero realiza-
tions (outcomes) in the second hurdle arising 
from the individuals’ deliberate choices or ran-
dom circumstances. The difference between Heck-
man’s procedure and the double-hurdle procedure 
is the following. In Heckman’s procedure, only 
non–Internet-owning respondents can report zero 
percentage of purchase (either farm business or 
household items). Further, the model assumes that 
households owning a computer with Internet ac-
cess do not report zero values at all (Woolridge 
2002, Cameron and Trivedi 2005). In the case of 
the double-hurdle model, zero values can be re-
ported in both decision stages. The zero value 
reported in the first stage (participation decision) 
arises from non-adoption of computers with Inter-
net, and those in the second stage (intensity of 

                                                                                    

6 The double-hurdle model has been widely applied in household 
consumption and labor supply decisions.  
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use) come from non-computer with Internet use 
due to respondents’ deliberate decisions or ran-
dom circumstances. In this regard, both Wool-
ridge (2002) and Cameron and Trivedi (2005) 
conclude that the double-hurdle model can be 
considered as an improvement both on the stan-
dard Tobit and Heckman type of models. Further, 
the likelihood ratio test reveals the double-hurdle 
model to be the appropriate methodology in mod-
eling the Internet purchasing patterns of farm 
households.7 
 For the purpose of this study, the underlying 
assumption of the double-hurdle model is that 
farm households make two decisions with respect 
to Internet purchases in an effort to maximize 
utility: whether to adopt a computer with Internet 
access in the farm household (participation deci-
sion), and how many (percentage) business and 
household items to purchase via the Internet. The 
participation and percentage of purchases (busi-
ness and household) are determined by a set of 
independent variables (Cragg 1971). Therefore, 
in order to observe a positive level of purchases, 
two separate hurdles must be passed. Two latent 
variables are used to model each decision process 
with a binary choice model determining participa-
tion and a censored model determining the pur-
chasing level (Blundell and Meghir 1987): 
 
(1) *

1 1 1 iXi iy ′= β + ν  having Internet, 

 *
2 2 iXi iy ′= β + µ  percentage of business 

 and household items purchased through Internet. 
 
Using Blundell and Meghir’s (1987) formulation, 
the decision to have Internet access and the share 
of business and household purchases made through 
the Internet can be modeled as 
 
(2)   * *

i i 1i 2i x     if y 0 and y 0

0               otherwise,

i

i

E

E

′= β +µ > >

=

 

 
where *

1iy  is a latent variable describing the house-
hold’s access to Internet; *

2iy  is the observed level 
(percentage) of farm business and household items 
purchased through the Internet; X1i is a vector of 
                                                                                    

7 The test statistics, 15.68 (critical value, 2
24,0.01χ = 10.86), indicate 

that the null hypothesis of Tobit specification is rejected in favor of 
double-hurdle specification. 

explanatory variables accounting for the decision 
to have Internet access; X2i is a vector of explana-
tory variables accounting for the percentage of 
business and household purchases made via the 
Internet; Ei is the share of farm business and 
household items purchased through the Internet; 
and νi and µi are respective error terms assumed 
to be independent and distributed as ~ (0,1)i Nν  
and 2~ N(0, )iµ σ .8 The likelihood ratio test (test 
statistics of 7.26 and critical value 2

2,0.01 9.21χ = ) 
fails to reject the restricted model of homoscedas-
ticity in favor of the alternative variance specifi-
cation. The model assumes that both access to 
Internet and purchasing decision equations are 
linear in their parameters α and β. Consistent esti-
mates of the double-hurdle model can be obtained 
by estimating (maximizing) the following likeli-
hood equation: 

 (3) ( )

( )

2 2
1 1

0

2 2
1 1

 ln 1

1    ln .

i
i

i i
i

X
LL X

E X
X

+

′⎡ ⎤β⎛ ⎞′= −Φ β π⎢ ⎥⎜ ⎟σ⎝ ⎠⎣ ⎦
′⎡ ⎤− β⎛ ⎞′+ Φ β ϕ⎢ ⎥⎜ ⎟σ σ⎝ ⎠⎣ ⎦

∑

∑

 

The first term in equation (3) corresponds to the 
contribution of all the observations with observed 
zero (Woolridge 2002). In this case, the zero ob-
servations are coming not only from having com-
puters with Internet access but also from the per-
centage of farm business and household items 
purchased through the Internet. This contrasts 
with Heckman’s (1979) model, which assumes 
that all the zeros are generated only by not having 
computers with Internet access. Specifically, the 
two-stage Heckman’s model can be written as 
 
(4)     ( )

( )

1 1
0

2 2
1 1

ln 1

1    ln .

i

i i
i

LL X

E X
X

+

′⎡ ⎤= −Φ β⎣ ⎦

′⎡ ⎤− β⎛ ⎞′+ Φ β ϕ⎢ ⎥⎜ ⎟σ σ⎝ ⎠⎣ ⎦

∑

∑

 

 
Comparing equations (3) and (4) reveals that the 
additional term 
                                                                                    

8 We assume that these two error terms are independent, since this 
assumption is commonly utilized in the double-hurdle model (Su and 
Yen 1996) and because there is evidence that the double-hurdle model 
contains too little statistical information to support the estimation of 
dependency (Smith 2003). 
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depicts the contribution of the double-hurdle 
model, and this term captures the possibility of 
observing zero values in the second stage. Fi-
nally, the second term in equation (3) accounts 
for all the observations with non-zero usage of 
computers for Internet purchases. The probability 
in the second term is the product of the condi-
tional probability distribution and density func-
tion coming from the censoring rule and observ-
ing non-zero values, respectively (Cameron and 
Trivedi 2005). In our model, the former denotes 
the probability of the hurdle of having a computer 
with Internet access, and the latter indicates the 
density of observing Internet purchases (farm 
business and household items). 
 Furthermore, under the assumption of indepen-
dence between the two error terms, the log-like-
lihood function of the double hurdle is equivalent 
to the sum of the log-likelihoods of a truncated 
regression model and a univariate probit model 
(McDowell 2003, Martinez-Espineira 2006, Aris-
tei and Pieroni 2008).9 Hence, the log-likelihood 
functions of the double-hurdle model can be maxi-
mized without loss of information, by maximizing 
the two components separately: the probit model 
(overall observations) followed by a truncated re-
gression on the non-zero observations (Jones 1989, 
McDowell 2003, Shrestha et al. 2007). 
 
Data and Methods 
 
Data for the analysis is from the Agricultural 
Resources Management Survey (ARMS) for 2004. 
The survey is conducted annually by the Eco-
nomic Research Service and the National Agri-
cultural Statistics Service. The survey collects 
data to measure the financial condition (farm in-
come, expenses, assets, and debts) and operating 
characteristics of farm businesses, the cost of pro-
ducing agricultural commodities, and the well-
being of farm operator households. 
 The target population of the survey is operators 
of farm businesses representing agricultural pro-
duction in the 48 contiguous states. A farm is 
                                                                                    

9 In this study we use the double-hurdle model with the assumptions 
of Internet access and purchase decisions and homoskedastic and nor-
mally distributed error terms.  

defined as an establishment that sold or normally 
would have sold at least $1,000 in agricultural 
products during the year. Farms can be organized 
as proprietorships, partnerships, family corpora-
tions, nonfamily corporations, or cooperatives. 
Data is collected from one operator per farm, i.e., 
the individual who is responsible for making most 
of the day-to-day management decisions. It is 
likely that when completing the survey, the man-
aging operator seeks assistance from others who 
are involved in daily decision-making of the farm 
business and the farm household. For the purpose 
of this study, those operator households organ-
ized as nonfamily corporations or cooperatives 
and farms run by hired managers were excluded. 
 The 2004 ARMS also queried farmers on two 
issues related to computers and their use. First, 
the questionnaire asked farmers if the farm had 
access to a computer with Internet access. Sec-
ond, the questionnaire asked about the percentage 
of business and household purchases made via the 
Internet. Given this information, we use a double-
hurdle model to estimate the empirical model 
mentioned above [equation (1)]. To assess the de-
mand side of Internet, we have information on the 
distance to markets for household goods and farm 
inputs. Specifically, farm operators were queried 
on distances they or their family had traveled to 
(i) buy groceries, clothing, and household sup-
plies, (ii) buy items like cars, trucks, furniture, 
and household appliances, (iii) buy most farm 
machineries and implements, and (iv) purchase 
most of the farm-related business items (seeds, 
chemical, parts, and supplies). Anecdotal evi-
dence would suggest that if the farm operator 
and/or his family members have to travel long 
distances to purchase goods then they might be 
more inclined to buy via the Internet. The pattern 
of computer adoption and general Internet use of 
farm households is different from that of other, 
non-farm households (Ferreira 1999). Farm house-
holds use computers for their farm businesses as 
well as for household purposes (Ferreira 1999). In 
2004, approximately 67 percent of all family 
farms had Internet access (USDA 2004). However, 
the majority of the family farms with Internet ac-
cess did not make any Internet purchases. Table 1 
presents the description and summary statistics of 
the variables used in the analysis. 
 Finally, following Goodwin and Mishra (2004), 
we adopt a bootstrapping approach that accounts 
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Table 1. Description of Variables and Summary Statistics of Variables Used in the Analysis 
Variables Description Mean a 

OPERATOR CHARACTERISTICS 

OP_AGE Age of the farm operator 54.85 
(12.64) 

OP_AGESQ Operator age squared 3168.41 
(1434.03) 

OP_EDUC Operator’s educational level 13.51 
(2.13) 

OP_OCUP = 1 if operator’s main occupation is farming, 0 otherwise 0.65 

HOUSEHOLD CHARACTERISTICS 

HH_SIZE13 Number of persons living in the household between ages of 6–13 0.30 

HH_SIZE17 Number of persons living in the household between ages of 14–17 0.23 

HH_SIZE65 Number of persons living in the household who are 65 years or older 0.37 

SPOUSE = 1 if spouse was present in the household, 0 otherwise 0.86 

Spouse’s Education 

S_COMHS = 1 if spouse completed high school 0.33 

S_SOMECOLL = 1 if spouse attended college 0.23 

S_COMCOLLGE = 1 if spouse completed college  0.19 

S_GRADUATE = 1 if spouse attended/completed graduate school 0.06 

Spouse Age Group 

SAGE_YOUNG1 = 1 if the age of the spouse is less than 35 0.18 

SAGE_YOUNG2 = 1 if the age of the spouse is between 35–44 0.13 

SAGE_YOUNG3 = 1 if the age of the spouse is between 45–54 0.43 

SAGE_YOUNG4 = 1 if the age of the spouse is between 55–64 0.15 

FARM CHARACTERISTICS 

FARM_SIZE Value of agricultural commodities sold by the farm ($10,000) 54.62 
(170.43) 

F_PRODUCT = 1 if the farm had production contract, 0 otherwise 0.13 

F_MARKET = 1 if the farm had marketing contract, 0 otherwise 0.23 

GOVT_PMT = 1 if farm received farm program and conservation reserve payments, 0 otherwise 0.52 
(0.64) 

OFF-FARM WORK AND INCOME ATTRIBUTES 

OFF_WORK = 1 if household derives income from wages and salaried job off the farm, 0 otherwise 0.66 

ADWAGE_SP Wage and salaries earned from off-farm work by spouse 13,682 
(39,680) 

cont’d. 
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Table 1. Description of Variables and Summary Statistics of Variables Used in the Analysis 
(cont’d.) 
OFF-FARM WORK AND INCOME ATTRIBUTES (CONT’D.)  

OFF_BUSINC Off-farm business income of the household  11,355 
(66,149) 

M_MHOUHOLD Miles to shopping for groceries, clothes, household supplies 14.4 
(14.55) 

M_MAJHOLD Miles to shopping for cars, trucks, furniture, and household appliances 23.0 
(23.9) 

M_FARMMACHI  Miles to shop for most farm machinery and equipment 24.2 
(30.1) 

M_FARMRELAT Miles to shop for farm-related business (seeds, chemicals, parts, and supplies) 17.0 
(25.64) 

REGIONAL LOCATION OF THE FARM  

REG_HEART = 1 if the farm is located in the Heartland  region of the U.S., 0 otherwise 0.14 

REG_NORTHC = 1 if the farm is located in the Northern Crescent region of the U.S., 0 otherwise 0.16 

REG_NORTHGP = 1 if the farm is located in the Northern Great Plain region of the U.S., 0 otherwise 0.05 

REG_PGATE = 1 if the farm is located in the Prairie Gateway region of the U.S., 0 otherwise 0.09 

REG_EUPLAND = 1 if the farm is located in the Eastern Upland region of the U.S., 0 otherwise 0.13 

REG_SSBOARD = 1 if the farm is located in the Southern Seaboard region of the U.S., 0 otherwise 0.15 

REG_FRIM = 1 if the farm is located in the Fruitful Rim region of the U.S., 0 otherwise 0.15 

INT_ACCESS = 1 if the farm/ranch has a computer with Internet access (dependent variable) 0.67 

HH_COMPUSE Percentage of Internet use for purchasing household items 2.37 
(7.87) 

HH_FARMUSE Percentage of Internet use for purchasing farm equipment and inputs 2.15 
(8.64) 

SAMPLE SIZE  6,481 
a Standard deviation of continuous variables is reported.  
Source: USDA (2004). 
 
 
 
consistently for the stratification inherent in the 
survey design.10 The ARMS database contains a 
population-weighting factor that indicates the 
number of farms in the population (i.e., all U.S. 
farms) represented by each individual observa-
tion. We utilize the weighting (population-weight-
ing) factor in a probability-weighted bootstrap-
ping procedure. Specifically, the data (selecting N 
observations from the sample data) are sampled 
with replacement. The models are estimated using 
the pseudo sample of data. This process is re-
                                                                                    

10 Goodwin, Mishra, and Ortalo-Magne (2003) point out that the jack-
knife procedure may suffer from some limitations, and so they propose 
a bootstrapping procedure as an alternative.  

peated a large number of times, and estimates of 
the parameters and their variances are given by 
sample means and variance of the replicated esti-
mates. We utilize 2,000 replications in the appli-
cation that follows. 
 
Empirical Findings 
 
Results for Adoption of Computers with Internet 
Access 
 
The results of the double-hurdle model, estimated 
by maximizing the log-likelihood function [equa-
tion (3)], are reported in Tables 2 and 3. We will 
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Table 2. Probit Estimates of Adoption of Internet by Farm Households, Farm Use, 2004 
 Probit 

Variables 
Parameter 
Estimates 

Marginal a 

Effect 

Intercept -2.8766 
(0.311)b 

-- 

Age of farm operator 0.0251 
(0.011) 

0.009** 

Age of farm operator, squared -0.0004 
(0.000) 

-0.0001*** 

Education of farm operator  0.1620 
(0.0089) 

0.057*** 

Farming as main occupation of the farm operator 0. 2782 
(0.043) 

0.099*** 

Value of agricultural commodities sold by the farm ($10,000)  0.0009 
(0.0004) 

0.0003** 

If farm receives government payments 0.123 
(0.032) 

0.043*** 

Farm has production contract 0.0366 
(0.0697) 

0.013 

Farm has marketing contract 0.1279 
(0.048) 

0.044*** 

Off-farm work  0.0768 
(0.042) 

0.027* 

Off-farm business income of the household ($10,000) 0.018 
(0.005) 

0.007*** 

If spouse is present in the household 0.561 
(0.0516) 

0.210*** 

Number of persons living in the household between ages of 6–13 -0.0598 
(0.050) 

-0.021 

Number of persons living in the household between ages of 14–17 0.1463 
(0.0378) 

0.051*** 

Farm is located in the Heartland  region  0.298 
(0.074) 

0.098*** 

Farm is located in the Northern Crescent region  0.173 
(0.102) 

0.059** 

Farm is located in the Northern Great Plains region  0.235 
(0.4326) 

0.077** 

Farm is located in the Prairie Gateway region  0.016 
(0.083) 

0.021 

Farm is located in the Eastern Upland region  -0.150 
(0.789) 

-0.054 

Farm is located in the Southern Seaboard region  0.094 
(0.078) 

0.032 

Farm is located in the Fruitful Rim region  0.318 
(0.098) 

0.104*** 

Farm is located in the Basin Range region  0.219 
(0.310) 

0.072** 

Pseudo-R2 0.34 

Log Likelihood -3413.627*** 

Sample size  6,481 

a  Marginal effects are calculated at the sample mean. 
b Numbers in parentheses are standard errors. Single, double, and triple asterisks indicate statistical significance at the 10 percent, 
5 percent, and 1 percent level, respectively. 
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Table 3. Double-Hurdle Estimates of Choice of Internet Purchasing Patterns by Farm 
Households, 2004 

 Truncated Regression 

 

 

Variables 

Percentage of 
Farm Inputs 
Purchased  

Parameter 
Estimates 

Marginal
Effect a 

Percentage of  
Household Item 

Purchased  

Parameter 
Estimates 

Marginal 
Effect 

Intercept -62.671 
(7.762) b 

-- -58.675 
(6.395) 

-- 

Age of farm operator -0.237 
(0.066) 

-0.044*** -0.244 
(0.055) 

-0.050*** 

Education of farm operator  1.802 
(0.322) 

0.338*** 1.999 
(0.1229) 

0.409*** 

Share of farming income in total household income 0.001 
(0.078) 

0.0001 0.0277 
(0.078) 

0.006 

Number of persons living in the household between ages of 
6–13 

0.108 
(0.929) 

0.020 0.271 
(0.570) 

0.055 

Number of persons living in the household between ages of 
14–17 

2.407 
(1.003) 

0.451*** 2.126 
(0.612) 

0.435*** 

Spouse completed high school 8.588 
(2.622) 

1.659*** 8.836 
(1.961) 

1.887*** 

Spouse attended college 13.592 
(2.446) 

2.746*** 13.160 
(2.075) 

2.977*** 

Spouse completed college  14.600 
(2.876) 

3.005*** 12.652 
(2.074) 

2.893*** 

Spouse attended/completed graduate school 16.421 
(3.139) 

3.564*** 16.962 
(2.346) 

4.276*** 

Spouse age less than 35 years 8.963 
(3.528) 

1.780*** 7.571 
(2.803) 

1.656** 

Spouse age 35–44 year 5.158 
(3.299) 

1.000 6.788 
(2.268) 

1.488** 

Spouse age 45–54 years 2.969 
(2.308) 

0.559 6.494 
(2.023) 

1.347*** 

Spouse age 55–64 years 5.932 
(2.443) 

1.158 7.878 
(2.105) 

1.237*** 

Wage and salaries received by spouse  from off-farm work -0.008 
(0.009) 

-0.001 0.004 
(0.004) 

0.001 

Distance to where household buys groceries, clothes, and 
household supplies 

-- -- 0.062 
(0.028) 

0.013*** 

Distance to where household buys major items like cars, 
trucks, furniture, and household appliances 

-- -- 0.022 
(0.020) 

0.005 

Distance to where operator/household buys farm machinery 
and implements 

0.035 
(0.030) 

0.007 -- -- 

Distance to where operator/household buys other farm-related 
business (seeds, chemicals, parts, supplies)   

0.032 
(0.011) 

0.006** -- -- 

cont’d. 
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Table 3. Double-Hurdle Estimates of Choice of Internet Purchasing Patterns by Farm 
Households, 2004 (cont’d.) 

 
Truncated 
Regression  

Truncated 
Regression  

 

 

Variables 

Percentage of 
Farm Inputs 
Purchased  

Parameter 
Estimates 

 

 

Variables 

Percentage of 
Farm Inputs 
Purchased  

Parameter 
Estimates 

 

 

Variables 

Farm is located in the Heartland  region  0.866 
(2.364) 

0.164 7.683 
(1.802) 

1.697*** 

Farm is located in the Northern Crescent  region  5.079 
(2.097) 

0.985** 8.977 
(1.882) 

1.999*** 

Farm is located in the Northern Great Plains  region  -7.186 
(3.212) 

-1.266** 2.423 
(2.588) 

0.511 

Farm is located in the Prairie Gateway region  -0.502 
(2.464) 

-0.093 4.696 
(1.899) 

1.012** 

Farm is located in the Eastern Upland region  -0.879 
(2.416) 

0.164 1.555 
(1.955) 

0.323 

Farm is located in the Southern Seaboard region  1.859 
(2.030) 

0.353 5.878 
(1.863) 

1.273*** 

Farm is located in the Fruitful Rim region  9.147 
(2.724) 

1.828*** 10.714 
(1.879) 

2.432*** 

Farm is located in the Basin Range region  2.983 
3.469) 

0.574 6.714 
(2.367) 

1.491*** 

Pseudo-R2 0.22 0.32 

Log Likelihood -7667.421*** -6353.684*** 

Sample size 6,437 6,437 
a  The marginal effect for the expected value of the dependent variable (percentage of items purchased) is conditional on being 
uncensored.  
b  Numbers in parentheses are standard errors. Single, double, and triple asterisks indicate statistical significance at the 10 percent, 
5 percent, and 1 percent level, respectively. 
 
 
first describe the results of factors affecting 
adoption of the Internet (Table 2). The log-likeli-
hood ratio χ2 statistics [-2 log L], which tests the 
joint significance for the independent variables 
included in the model, are significant at the 1 
percent level. Table 2 shows that pseudo-R2 is 
0.34 for the estimated model, indicating reason-
able explanatory power. 
 Columns 2 and 3 in Table 2 report the parame-
ter estimates and predicted marginal effects (evalu-
ated at their sample means) of the factors that in-
fluence adoption of the Internet. Findings are, in 
general, consistent with a priori expectations 
based on theoretical grounds and findings in pre-
vious studies on computer adoption. Variables 

OP_AGE and OP_AGESQ, for example, are found 
to be statistically significant with the expected 
opposite signs, indicating an inverted U-shaped 
relationship between the age of the operator and 
the likelihood of adopting a computer with Inter-
net access. This means that, all other things being 
equal, the likelihood of adoption of the Internet 
increases throughout the life of the operator until 
it reaches a maximum at 32 years of age based on 
point estimates, then declines as the operator 
grows older. The findings pertaining to the non-
linear effect of age on computer with Internet ac-
cess are consistent with those of Putler and Zil-
berman (1988) and Mishra and Park (2005). 
 The educational attainment of the farm operator 
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has a positive impact on Internet adoption. The 
estimated coefficient for OP_EDUC is positive 
and significant at the 1 percent level. Increased 
education is expected to improve the understand-
ing of the complexities of production and finan-
cial relationships and therefore increase demand 
for information. Additionally, increased educa-
tion corresponds to an increased ability to judge 
the usefulness of the Internet to gather informa-
tion for the farm business. These findings are 
consistent with Putler and Zilberman (1988), Wil-
limack (1989), Lazarus and Smith (1988), and 
Batte (2004, 2005), who studied computer adop-
tion using data from a survey that covered a small 
geographic area, usually farm-level data in a 
specified county. Results indicate that a marginal 
change in schooling from the average of 14 years 
is associated with a 6 percent increase in Internet 
adoption by farm households.11 Results indicate 
that farm operators reporting farming as their 
main occupation (OP_OCUP) are more likely to 
adopt the Internet than are their counterparts. A 
possible explanation is that operators of large 
farms generally indicate farming as their main oc-
cupation, and large farms are likely to adopt tech-
nology for productivity and efficiency reasons 
(Internet technology may help them with GPS 
and precision farming). Our finding is reinforced 
by a significant relationship between farm size 
(value of agricultural commodities sold) and 
adoption of the Internet, indicating that a margi-
nal change in farm size from the average of 
$550,000 (value of agricultural product sold) is 
associated with a 0.03 percent increase in Internet 
adoption. Further, Mishra and Park (2005) indi-
cate that large farms are constantly searching for 
information regarding marketing and production 
activities that can increase their profitability. Op-
erators of large farms are likely seeking informa-
tion regarding new technology, extension-related 
information, and communication with other farm-
ers in their region or across the country, and the 
Internet is one of the best vehicles for doing this. 
The farm operator does not have to worry about 
location and time when acquiring this information 
from the Internet, as the computer is in his house 
and the information is always available. 
 

                                                                                    
11 See Baum (2006) for a complete discussion and interpretations of 

marginal effects using STATA.  

 Findings reported in Table 2 also show a signi-
ficant relationship between farms receiving gov-
ernment program payments and adoption of com-
puters with Internet access, indicating that farms 
receiving government payments have an approxi-
mately 4 percent higher probability of adopting 
computers with Internet access. This finding 
lends support to the argument that farmers who 
are receiving government payments may be en-
couraged to adopt computers with Internet access 
to facilitate their connection with federal agencies 
and to get instant access to information regarding 
farm programs, production, and price informa-
tion. In fact, anecdotal evidence suggests that 
farmers are encouraged to use the Internet to con-
tact the Farm Service Agency and other USDA 
officials in order to reduce paperwork and receive 
information in a timelier manner. Using the Inter-
net to conduct business with federal and state 
agencies should increase efficiency and ease time 
constraints. The presence of a spouse (SPOUSE) 
in a farm household is positively correlated with 
Internet adoption. Results indicate that farm house-
holds with a spouse have a 21 percent higher 
probability of adopting the Internet than those 
without. In most cases, spouses tend to work off 
the farm, where they acquire experience and 
proficiency in using the Internet to do research 
related to their off-farm job, to obtain information 
regarding consumer products, to buy products on 
the Internet, and for social interactions with friends 
and relatives. 
 The presence of off-farm income and owner-
ship of nonfarm business increases the likelihood 
of adopting computers with Internet access. Re-
sults indicate that farm households that receive 
income from off-farm jobs (OFF_WORK) have an 
approximately 3 percent higher probability of 
adopting computers with Internet access. The 
coefficient of off-farm business income (OFF_ 
BUSINC), a proxy for nonfarm business/farm re-
lated business ownership, is positive and statisti-
cally significant at the 1 percent level. Results in-
dicate that a marginal change in off-farm business 
income from the average of $11,000 is associated 
with a 0.7 percent increase in Internet adoption by 
farm households. Perhaps this is due to exposure 
to computers in a different environment where 
they are more commonly used. Another plausible 
explanation is that, in the information age, many 
businesses post their important and timely infor-
mation on the Internet, either displaying their 
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products or information about the business, or 
using the Internet to do transactions. Farm opera-
tors who have prior knowledge of the advantages 
of the Internet are more likely to use it in their 
farm business and in their households. Putler and 
Zilberman (1988), in their study of farms in 
Tulare County, California, found a positive and 
significant correlation between non-farming busi-
ness income and probability of computer adoption. 
 Regional dummies were included in the regres-
sion to assess the regional impact of farm house-
holds’ adoption of the Internet. The coefficients 
for the Heartland (REG_HEART), Northern Cres-
cent (REG_NORTHC), Northern Great Plains (REG_ 
NORTHGP), Fruitful Rim (REG_RFRIM), and Ba-
sin and Range (REG_BASINR) regions are positive 
and statistically significant at at least the 5 per-
cent level. Farms located in the above regions are 
more likely to adopt computers with Internet ac-
cess compared to farms in the benchmark region 
(Mississippi Portal). Farms in these regions are 
large and tend to grow cash grains, cattle, and 
some dairy. It is likely that the regional variables 
represent the effects of omitted variables that are 
correlated with regional location (e.g., the inten-
sity of advertising by Internet providers, number 
of Internet providers, transactions costs) of farm 
households. Marginal effects in column 3 (Table 
2) indicate that farm households located in the 
Fruitful Rim and Heartland regions have an 
approximately 10 percent higher probability of 
adopting computers with Internet access, fol-
lowed by the Basin and Range region (7 percent), 
and then the Northern Great Plains region (6 
percent). 
 

Results for Choice of Internet Purchasing 
Patterns 
 
In the second stage, we investigate the choice of 
Internet purchasing patterns (farm and household 
items) once the farm household has adopted the 
Internet. Table 3 reports estimation results for the 
double-hurdle model, which were also reached 
based on the maximum likelihood and Huber-
White sandwich robust variance estimation 
method. Further, Table 3 shows that pseudo-R2 is 
0.22 and 0.32 for the estimated models (share of 
farm business purchases and share of household 
items purchases), indicating reasonable explana-
tory power. 

 Results in Table 3 reveal a consistent theme 
with regard to Internet purchasing patterns once a 
decision to adopt a computer with Internet access 
has been made. For example, results in Table 3 
show that an additional year in farmer age 
decreases the percentage of farm business inputs 
purchased through the Internet by 0.04 percent, 
while the percentage of household items pur-
chased decreases by approximately 0.05 percent. 
On the other hand, educational attainment of the 
operator has a positive and significant impact on 
Internet purchasing patterns. Our results show 
that the percentage of farm business inputs 
purchased through the Internet increases by about 
0.33 percent, while the percentage of household 
items purchased increases by approximately 0.41 
percent (Table 3). The number of teenagers (be-
tween 14–17 years of age) has a positive and sig-
nificant impact on Internet purchasing patterns. A 
plausible explanation is that younger people are 
more interested in technology and may be more 
likely to take full advantage of the possibilities 
that the Internet provides (such as browsing for 
information for school, buying goods over the 
Internet, and communicating with other friends 
and family members). Through the Internet, con-
sumer goods and services may be purchased at a 
lower price, and household members may have 
access to a wider array of goods and services, 
some of which may not be available from local 
merchants and service providers. 
 A couple of spousal attributes play a significant 
role in Internet purchasing patterns. We catego-
rized spouse’s age and educational attainment to 
assess their effect on Internet purchasing patterns 
and found that all eight variables were significant 
in explaining the percentage of household items 
purchased through the Internet. Of the eight 
variables used to characterize age and education, 
five were significant in explaining the percentage 
of farm business purchases performed via the 
Internet. The marginal effect in each case (farm 
businesses and household items) increases with 
educational level as well as with age of the 
spouse. For example, farm business purchases 
increase by 3.5 percent for spouses with a college 
degree, and by only 1.7 percent for spouses with 
only a high school degree. Moreover, this impact 
is higher when the Internet is used to purchase 
household items—4.3 percent and 1.9 percent, 
respectively. With regard to age of the spouse and 
Internet purchasing patterns, we see an interesting 
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trend. Results in Table 3 show that the young 
spouses (under the age of 35), compared to older 
spouses (65 or older), have significant impact on 
the purchase of farm inputs via the Internet. On 
the other hand, results indicate that the percentage 
of household items purchased via the Internet de-
creases with the age of the spouse. For example, 
the percentage of household items purchased via 
the Internet decreases from 1.7 percent for spouses 
who are under 35 years of age to 1.3 percent for 
spouses between 45 and 54 years. 
 Shaffer (1989) and Henderson, Tweeten, and 
Schreiner (1989) have noted that, in the past, 
farmers who live in small towns with fewer goods 
and services offered by businesses may have to 
drive to larger communities for goods and ser-
vices. Furthermore, it is likely that retail consoli-
dation has led to higher prices, making goods and 
services less competitive in small towns and com-
munities across rural America (Shaffer 1989). In 
this regard, the Internet may help lower search 
costs for products and information and perhaps 
offer competitive prices for goods and services to 
farm households located in small rural communi-
ties. We included two variables that potentially 
capture the impact of shopping distances on the 
choice of Internet purchasing among farm house-
holds. The first is the distance traveled for the 
purchase of minor farm inputs (such as seeds, 
chemicals, parts, and supplies—“minor farm 
business inputs”) and major inputs (such as farm 
machinery and implements—“major farm busi-
ness inputs”) as a percentage of farm business 
inputs secured through the Internet. The second is 
the distance traveled for the purchase of minor 
households items (such as groceries, clothing, 
household supplies—“minor household items”) 
and major items (such as cars, trucks, furniture, 
and household appliances—“major household 
items”) as a percentage of household items pur-
chased through the Internet. Results in Table 3 
are interesting. In both cases, both minor farm 
business inputs and household items show a sig-
nificant impact on the share purchased via the 
Internet as the distance traveled increases. For 
example, results in Table 3 indicate that an addi-
tional mile increases the percentage of “minor 
farm business inputs” purchased through the 
Internet by approximately 0.01 percent. More-
over, an additional mile increases the percentage 
of “minor household items” purchased through 
the Internet by a similar percentage. Potential 

explanations for these results are as follows: first, 
it is likely that the farm business and the farm 
household do not need to evaluate these “minor” 
purchases, as they have considerable experience 
with these products; second, the attributes of 
these minor purchases are such that they do not 
change rapidly—the products are often non-dura-
ble (they will be consumed in less than a year) 
and therefore purchased frequently; and finally, 
there is little or no perceived risk associated with 
purchasing via the Internet. The combination of 
the aforementioned factors makes it conducive for 
the farm operation and farm household to pur-
chase these items using the Internet as opposed to 
traveling to town to purchase them. Results in 
Table 3 show that farms located in several re-
gions—such as the Heartland, Northern Crescent, 
Northern Great Plains, Southern Seaboard, Fruit-
ful Rim, and Basin and Range regions—signifi-
cantly influence Internet purchasing patterns. For 
example, compared to the Mississippi Portal re-
gion (see Figure 1), farms located in the Northern 
Crescent and Fruitful Rim regions purchase a 
higher percentage of farm inputs through the 
Internet. A possible explanation is that farms in 
these regions are more diverse (fruits, vegetable, 
nursery, and cotton in the Fruitful Rim region; 
dairy, general crop, and cash grains in the North-
ern Crescent region) and may require various 
inputs that could be easily purchased through the 
Internet. On the other hand, farms located in the 
Northern Great Plains region (wheat and cattle 
farms) show a decrease in the percentage of farm 
inputs purchased through the Internet. With 
regard to choice of Internet purchase for house-
hold items, results in Table 3 indicate that farm 
households located in six of eight regions buy a 
higher percentage of household items through the 
Internet than do households in the Mississippi 
Portal (benchmark) region. Further, the magni-
tude of the share of Internet purchases ranges 
from 2.4 percent in the Fruitful Rim region to 
about 1.0 percent in the Prairie Gateway region. It 
is likely that the regional variables are correlated 
with other variables such as number of Internet 
providers and transaction costs in the region. 
Further, the regions identified above tend to grow 
high-valued products such as fruits, vegetables, 
nursery, and cotton, and are mostly diversified 
farms, which could be indicators of management 
intensity and hence increased likelihood of Inter-
net use. 
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Figure 1. Farm Resource Regions of the United States 
 
 
Summary and Conclusions 
 
In the past eight decades, several new technolo-
gies have emerged and benefited both the farm 
sector and farm households in the United States. 
The Internet is a yet another but slightly different 
technology that is making an imprint on farm 
businesses and farm households. The Internet 
permits persons to engage in a wide range of ac-
tivities to satisfy the needs of their farm busi-
nesses and households. The Internet has the abil-
ity to deliver large quantities of information and 
provide new opportunities for networking to en-
able farm operations and households to gain ac-
cess to a world far beyond their rural communi-
ties. According to ARMS, only 67 percent of 
farms have computers with Internet access; con-
sequently, the full potential of the Internet has not 
been realized by farm businesses and farm house-
holds. The objective of this study was twofold: 
first, to examine the key farm, operator, regional, 
and household characteristics that influence the 
adoption of computers with Internet access by 
farm households; second, to investigate Internet 

purchasing patterns of farm households in the 
United States. 
 Using 2004 ARMS data and a double-hurdle 
estimation procedure, the study reveals several 
interesting findings. Participation in government 
programs increases the probability of Internet 
adoption. This finding may provide indirect evi-
dence that perhaps government strongly encour-
ages farmers to adopt Internet filing in order to 
reduce paperwork. Of the demographic variables 
considered, age of the farm operator showed the 
typical inverted U-shaped relationship involving 
the likelihood of Internet adoption. Thus, older 
farmers are less likely to adopt computers with 
Internet access. Results from this study show that 
the presence of a spouse increases the likelihood 
of Internet adoption. This may reflect the ease 
and familiarity with computers that spouses may 
have while working off-farm jobs. Furthermore, 
increasing familiarity with computers and Internet 
use associated with off-farm work or off-farm 
business activity increases adoption of the Inter-
net. Results from this study also show that there 
are regional differences in the adoption of the 
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Internet. Thus, younger farmers who have a col-
lege education, a spouse, and teenage children in 
the household represent the majority of the 67 
percent of farm households that have a computer 
with Internet access. On the other hand, elderly 
farmers who have no spouse or teenage children 
in the household and no college education repre-
sent the subgroup of farmers who have not 
adopted a computer with Internet access. These 
results provide strong evidence for the need to 
tailor extension and outreach activities to educate 
farm households on Internet adoption and on how 
to utilize the Internet in both the farm business 
and farm households to increase the efficiency 
and profitability of the operation. For the sub-
group of farm households that have not adopted a 
computer with Internet access, the extension pro-
grams will likely focus on providing information 
on how to purchase, where to purchase, and how 
to set up a computer with Internet access. Exten-
sion and outreach activities designed for the 
aforementioned subgroups should also teach 
those farm households where to search for and 
obtain information related to their farm business 
and farm household and how to utilize the 
Internet to complete governmental documenta-
tion. Given that the Internet age has lowered the 
cost of obtaining, producing, and delivering in-
formation, while increasing the quantity and rate 
at which information flows, it is essential that 
those farm households without a computer with 
Internet access adopt one. 
 Furthermore, the adoption of computers with 
Internet access by a majority of younger college-
educated farmers means that the need for elec-
tronic extension is going to continue to rise. 
These farmers will seek solutions to technical 
problems, enhancing agricultural marketing strate-
gies, and improving possibilities for farm profit-
ability, and will seek assistance in interpreting 
data and applying information to their farming 
operations, via the Internet, so it is essential that 
the electronic extension offerings of land grant 
universities provide this information in a clear 
and concise manner. Furthermore, it is likely that 
these farm households will consider using the 
Internet as a low-cost method for marketing their 
products to a much broader set of consumers, i.e., 
they will no longer be bound by advertising and 
selling in the rural area where their physical 
operation is located. Consequently, additional 

extension activities will assist farm households in 
all aspects of website development for an e-based 
agricultural business. With regard to Internet pur-
chasing patterns (either purchasing farm inputs or 
household items), the study finds that educational 
attainment of farm operator and spouses and 
number of teenagers in the household all increase 
the share of purchase of farm inputs and house-
hold items through the Internet. Results from this 
study also indicate that a higher share of farm in-
puts and household items bought by farm house-
holds are minor purchases such as seeds, chemi-
cals, fertilizers, parts and supplies, groceries, 
household supplies, and clothes. 
 The Internet should allow farm households to 
purchase goods more conveniently and often at 
lower prices. The Internet also offers access to an 
endless selection of merchandise that was previ-
ously unavailable to the farm household. Conse-
quently, extension and outreach focused on em-
ploying the Internet as a method for purchasing 
farm business and farm household supplies 
should be geared toward younger farmers who 
have a college education, a spouse, and children 
in the household, i.e., those households that have 
already adopted computers with Internet access. 
Outreach activities should focus on the pros and 
cons of using the Internet to purchase these 
goods, including but not limited to identity pro-
tection, payment methods, selection of retailers, 
and shipping and returns of online purchases, and 
purchasing on the Internet to minimize farm and 
household expenditures. 
 Future research should seek to explore specific 
product attributes of both major (large ticket 
items) and minor purchases that make a farm 
household more or less likely to buy these prod-
ucts via the Internet. For example, do large ticket 
items—which are sources of both production and 
financial risk to the farm household and farm 
business—have product features that change rap-
idly, and are they durable (i.e., do they last longer 
than a year, which means purchases occur infre-
quently), making them non-conducive to Internet 
purchase? Other attributes that might influence 
the purchasing of items via the Internet include 
the need to personally inspect the item, financing 
of the purchase, and other obligations that can be 
completed only by being physically present at the 
purchasing site. An additional area of research 
that is beyond the scope of this paper is what 
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effect Internet purchases by rural residents will 
have on rural businesses that once were the sole 
suppliers of farm and/or household goods. 
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