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1. Introduction 

 

Technology is playing an increasingly important role for financial intermediaries.  By 

allowing customers to access banking services without the need to physically visit the bank, 

banks reduce their costs while providing customers with increased flexibility.  Despite the 

importance of this development, Frame and White (2004) show that there is very little research on 

financial innovation, in banking or in general.  This paper addresses one type of innovation by 

looking at the factors that affect the adoption decision of web and personal computer (PC) 

banking at credit unions in the United States over the period 2000-2003.   

This study compares behavior of credit unions from the end of 2000 to 2003 using data 

made public by the National Credit Union Association (NCUA).  This is a particularly good time 

to look at web adoption since a large number of credit unions develop websites during this period. 

The use of data from credit unions also provides an interesting perspective on this issue.  Credit 

unions differ from commercial banks in that they are non-profit financial institutions.  Also, 

members of a credit union must have a “common bond”, for example, be employees of the same 

company, or have the same occupation.  However, the interpretation of the common bond 

requirement has loosened somewhat in recent years, promoting the growth of credit unions and 

bringing them into conflict with commercial banks (Robbins, 2005).  Because of the increased 

popularity of credit unions, the relaxation of the common bond requirement, and the reduction in 

number of credit unions, the average size of credit unions has grown.  As we shall see, the size of 

a credit union is an important determinant of its technological offerings and so policies that affect 

credit union size will indirectly influence the kind of services that members of credit unions 

receive. 

The data from the NCUA has several advantages when looking at technological adoption.  

In addition to reporting whether the credit union has a website, it also lists the kind of website 

available, along with what services can be accessed electronically. This paper will take advantage 
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of this data by looking at both the adoption decision by credit unions and the range of services 

they offer.  Also, the data set has information on interest income and expenses which will be used 

in the analysis. 

This paper finds several factors that are important for predicting web adoption and use.  

The paper finds that greater asset size is significant for the decision to adopt web or PC banking, 

consistent with the hypothesis of returns to scale in the use of technology.  Interestingly, the paper 

also finds a connection between the financial position of the credit union and its web offerings.  

Credit unions provide an interesting context for this question.  For commercial banks, it would be 

natural to think about how the use of technology affected profitability, for example, return on 

equity or an equivalent market measure.  However, credit unions differ in that they do not have a 

goal of maximizing profit.  What exactly is their goal has been a matter of some debate; however, 

it is generally accepted that they wish to benefit both their borrowers and their depositors.  To do 

this, they would like to offer both lower lending rates and higher deposit rates.  In other words, 

credit unions prefer a smaller interest rate spread, in contrast to commercial banks that want 

larger interest rate spreads.  

The spread could be connected to the decision to adopt in several ways.  Banks that have 

a lower level of expenses can offer a lower interest rate spread and because of their low expenses 

they may be more willing to develop a website.  On the other hand, credit unions that choose to 

develop websites may find themselves with higher costs, forcing them to increase the interest rate 

spread.  Alternatively, credit unions that make use of technology to reduce their costs may be able 

to offer a smaller interest rate spread.  The decision about technological offerings and interest rate 

spreads is really a joint decision.  A credit union has to decide what mix of better interest rates 

and better services it wants to offer.  This may differ from credit union to credit union due to 

heterogeneity in their customer base.  Some credit unions may offer better technology and worse 

spreads, while other credit unions choose not to offer a new technology but provide their 

members with better spreads. 
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To evaluate this hypothesis, the interest rate spread will be included as an explanatory 

variable in the adoption regression.  The paper finds that the interest rate spread is negatively 

related to web adoption, which is consistent with the hypothesis that there is heterogeneity in the 

mix of services credit unions offer, and that credit unions that offer better access do so at the cost 

of offering worse interest rate spreads.  An alternate way of looking at the connection between the 

financial position of credit unions and web adoption is through the effect of non-interest income 

and expenses.  The paper finds that credit unions with a higher share of delinquent loans and 

lower non-interest expenses are less likely to adopt websites. 

Frame and White (2004) provide a review of the literature on financial innovation, 

including the effect of technological innovations.  They find there is relatively little research in 

this area. Much of the research on technology has focused on the question of the adoption of 

ATMs by banks (Hannan and McDowell, 1984, Saloner and Shepard 1995, and Sinha and 

Chandrashekaran 1992).  Pennings and Harianto (1992) have examined the adoption of video 

banking.  The most relevant papers for this study are Borzekowski (2004) which looks at 

outsourcing and web adoption in credit unions, Furst, Lang and Nolle (2002) who examine which 

factors influence the web adoption decision of commercial banks and Sullivan (2000) who looks 

at the effect of adoption on profitability. 

Borzekowski (2004), in an unpublished paper, investigates the factors that lead to 

outsourcing of information technology and the effect of outsourcing on internet adoption.  He 

estimates a hazard function describing the probability of adopting internet banking.   Like this 

paper, he finds that size matters for the adoption decision, but does not examine interest rate 

spreads or loan default rates.  He also finds that credit unions that outsource their information 

technology are not faster in adopting new technologies once other variables have been controlled 

for.  In addition, he uses Census data to show that being in a market with a younger and more 

educated population predicts adoption.  Ono and Stango (2005) also examine outsourcing in 

credit unions without looking at web use. 
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Furst, Lang and Nolle (2002) examine national banks over the period 1998 to 1999.  

They first compare banks that did not offer websites in 1998, but did in 1999, with banks that did 

not have a website by 1999, using independent variables measured in 1998.  Factors that predict 

adopting a website include greater assets, an urban location, higher expenses, higher non-interest 

expenses, a higher ROE, and a better CAMEL rating.  They repeat the regressions, comparing 

banks that had websites in 1998 with banks that did not, and find very similar results, except that 

now a lower ROE predicts having a website and expenses were not statistically significant.  

Finally, they divide banks into two groups, those that offer a significant amount of services 

through the web, and those that don’t. They find that offering more services is predicted by 

greater asset size, smaller importance of deposits, a better CAMEL rating and being an earlier 

adopter of web technology. Sullivan (2000) examines the effect of internet offerings on banks in 

the Tenth Federal Reserve District.  He finds that banks offering internet services tend to have 

higher non-interest expenses, but that the difference in ROE was not statistically significant. 

This paper addresses many of the same issues as Furst, Lang and Nolle (2002) and 

Sullivan (2000) from the perspective of credit unions.  This perspective is particularly interesting 

for several reasons.  First, there is relatively little research on credit unions, most of it focusing on 

issues of economies of scale.  Since credit unions compete with banks, but are non-profit entities, 

they provide a different perspective on financial intermediation.  Furthermore, with the relaxation 

of the common bond restriction, credit unions are becoming increasingly important in the banking 

sphere.  Another reason for the importance of examining credit unions is that, since the year 

2000, credit unions have been required to report detailed information on technological offerings.  

This allows us to examine not only the web adoption decision, but also the decision to offer PC 

banking, and also to examine the quality of services offered by a credit union’s website. 
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2. The Data 

 

Data were collected from the Year End Call Reports (December) for the years 2000 and 

2003 made available by the NCUA.  2000 was the first year that a full range of questions on 

technology was available.  There are three broad questions in the Call Report that address the use 

of technology. 

 

(1) “Select the methods by which members may access and /or perform electronic 

financial services.”  The options are World Wide Web or/Internet Browser Based, 

Wireless, Home Banking/PC Based, Audio Response/Phone Based, Automatic Teller 

Machine (ATM) Kiosk, Other. 

 

(2) “Select the services that members may perform using one or more of the electronic 

means listed” [in the earlier question].  The options are Member Application, New Loan, 

Account Balance Inquiry, Share Draft Orders, Account Aggregation, New Share 

Account, Loan Payments, View Account History, Merchandise Purchase, Internet Access 

Services, Share Account Transfers, Bill Payment, Download Account History, Electronic 

Cash, Electronic Signature Authentication/Certification, Other. 

 

(3) “If you have a world wide website, please indicate the type”.  The choices are:  

1=Informational, 2=Interactive, 3 = Transaction, (“none” is coded as 0).  If the credit 

union does not have a website, it is asked whether it has plans for one in the future. 

  

Each question has advantages and disadvantages in terms of what information is provided 

and how the data is reported.  The first two questions cover a wider range of technologies, but in 

the 2000 Call Report both non-responders and credit unions that don’t have the technology are 
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listed as missing, making it hard to determine who chose not to adopt.  These questions also do 

not distinguish between credit unions without websites and those with websites that only provide 

information but can’t be used for transactions.  In contrast, the third question provides more detail 

on the type of website offered, but only covers websites and not other technologies.   

Another data issue is that over this period a number of credit unions have appeared or 

disappeared.  To make the responses in each year comparable, credit unions must have reported 

in both the 2000 and 2003 Call Reports to be included in this analysis.  Since this rules out credit 

unions that were merged, failed, or just were not consistent reporters it may bias the sample in 

favor of more stable credit unions that would possibly be more likely to adopt new technologies.  

The response to question (3) was more complete, and so only credit unions that reported their 

type of website (or that they did not have a website) in both call reports are included in any of the 

summaries or regressions. 

 The results of the “How can they access services” question (question 1 above) are 

summarized on Table 1.  The absolute number of credit unions offering the technology are 

reported, rather than the percentage, since for 2000 both non-reporters and credit unions without 

the technology are reported as missing.  There are 9,356 (eligible) credit unions that report in both 

Call Reports, including reporters and non-reporters and missing.  

As can be seen, technology use in general increased over the period.  Use of traditional 

banking technologies, such as ATMs and phone banking increased somewhat from already 

substantial levels of availability.  However, even though these technologies are well established, 

still only half of credit unions offered these services.  The newer technologies of web and PC 

banking showed dramatic increases in use over this period.  The number of credit unions offering 

a website increased by 67 percent, while PC banking increased by 105 percent.  Wireless access, 

while growing at a fast percentage rate, was still available only at a small number of credit 

unions.  This paper’s focus on the adoption decision for web and PC banking is consistent with 

these patterns.  ATMs and phone banking adoption decisions were to a large extent made before 
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this period.  On the other hand, there have not been enough banks adopting wireless technologies 

to make it a meaningful sample.  This sample period is the right time to look at web and PC 

banking as there are enough new adopting credit unions to be able to see which factors influence 

the adoption decision. 

 It is likely that the adoption decisions across types of technologies would be correlated.  

Factors such as economies of scale would affect the utility of many different technologies. 

Furthermore, some credit unions would have clientele that would prefer greater use of 

computer/electronic technology, and for that matter, managers of some credit unions may be 

more predisposed to make use of technological innovations.  To see the extent of this, 

correlations of technological availability are presented on Table 2 for the year 2003.  With the 

exception of wireless access, the adoption decisions are highly correlated, although not perfectly 

so.  The low correlations with wireless use are likely affected by the very small group of credit 

unions offering wireless access.   

 The correlation between web banking and PC banking is also likely to depend on how the 

banks interpret each of these terms.  The definitions given by the NCUA are “World Wide 

Web/Internet: Members access services via the web/internet.  Generally, members use a web 

browser to access services” and “Home Banking Program: Member access services via a home 

banking computer program.  Generally, members use their computer to dial up the credit union 

and use the credit union supplied computer program to access services” (the term “home 

banking” is sometimes used in the survey; however, I will use the term PC banking for clarity).  

Clearly, these are meant to be different things; however, it is also conceivable the some credit 

unions may interpret offering web-based services as a way of offering home banking services.  

Indeed, given that internet technology is likely replacing proprietary programs, one would expect 

to see a decline in PC banking, not a significant increase.  The numbers on PC banking are 

probably biased and may reflect different uses of technology including web-based banking.  The 
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numbers on PC banking are still included here as detailed information is provided by the NCUA 

and may still provide some insight into the use of technology. 

 Table 3 shows which services can be accessed remotely using the technologies described 

in Tables 1 (question 2 above).  A wide variety of services are offered by at least some credit 

unions, although the only service that seem to be near “universal” (for credit unions offering at 

least one method of remote access) are balance inquiries and share transfers.  A few of the newer 

services, such as electronic cash, account aggregation, internet access and electronic signature 

authentication are not extensively used, and the latter three were not even asked about in the 2000 

Call Report. 

 Table 4 categorizes credit unions by the number of services offered.  The largest number 

is for credit unions that do not offer any service (by remote access).  However, there is a wide 

spread of results.   There is a definite shift from 2000 to 2003 in terms of the number of services 

offered.  Interestingly, no credit union offers all 14 services remotely.  While there are three more 

potential services offered in 2003, which biases the results towards showing more services in 

2003, most of these services are “exotic” and not offered by the typical credit union.  The 

increases seen around the middle of the table should not be significantly affected by this. 

Credit unions are also asked more detailed questions about their web page offerings.  

First, they are asked if they have a web page, and if so, what type (question 3 above – the choices 

being (1) Informational, (2) Interactive or (3) Transactional).  Table 5 lists the responses.  Type 2 

websites are relatively uncommon.  If a website is sophisticated enough to be interactive it is 

probably easily made transactional.  From 2000 to 2003 there has been a substantial increase in 

the proportion of websites that are transactional.  It seems that over the three-year sample period, 

not only have more credit unions adopted websites, but the websites themselves have become 

more sophisticated.   This is another important dimension of financial innovation, not only do 

new technologies get offered, the available technologies get more sophisticated.  
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Credit unions that did not have websites were also asked if they have plans to develop a 

web site in the future (responses are also reported on Table 5).  In 2000, roughly a third of the 

credit unions without a website planned to get one in the future.  In 2003, this fraction had fallen 

to a quarter, as a number of the credit unions in 2000 fulfilled their plans to get websites.  Did 

credit unions that planned on getting a website in 2000 actually get one?  Table 6 shows what 

happened.  Credit unions are divided into those that planned to get websites in the future and 

those that did not.  They are then further divided into those that actually had a website in 2003 

and those that didn’t.  While the majority of credit unions that planned to develop a website did 

have one in 2003, a substantial number did not.  Whether this was due to a change in plans, 

perhaps in response to a change in external circumstances, or whether the response was 

inaccurate in the first place is unclear. 

 

3. The Decision to Develop a Website 

 

 In this section we will examine the factors that influence a credit union’s decision to offer 

a website.  In particular, we will look for three possible influences:  the effect of size, whether the 

financial position as measured by delinquent loans matter and how the adoption decision is 

connected to the interest rate spread.  The independent variables are summarized on Table 7.  

Previous research suggests that institution size is an important factor in financial innovation.  One 

measure of size is the dollar value of assets.  Because of the retail focus of credit unions, this is 

also closely correlated with the number of members.  Since asset size varies dramatically among 

credit unions, log assets will be used to measure credit union size.  Since large institutions are 

better able to pay the fixed costs of developing new technology, the estimated sign on this 

coefficient should be positive. 

 Delinquent loans are measured as a percentage of all loans (by value).  Presumably, credit 

unions that have a large number of delinquent loans are less likely to spend money to expand 
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member services, so that the fraction of delinquent loans is negatively associated with the 

probability of adoption.  Importantly, there is unlikely to be reverse causation in this relationship; 

the decision to adopt a website is not likely to increase the number of delinquent loans.     

 The interest rate spread will also be included as an explanatory variable. A simple way to 

think about the goal of credit unions is that they want to minimize the interest rate spread.   This 

issue is discussed in more detail in Smith, Cargill, and Meyer (1981), Smith (1984) and Smith 

(1986).   The spread could be connected to the decision to adopt in several ways, and there is a 

clear possibility for reverse causation.  Banks that have a low level of expenses can offer a 

smaller interest rate spread, and because of their low expenses may also be more willing to 

develop websites.  On the other hand, credit unions that choose to develop websites may find 

themselves with higher costs, forcing them to increase the interest rate spread.  Alternatively, 

credit unions that make use of technology to reduce their costs may be able to offer a smaller 

interest rate spread.  The decision about technological offerings and interest rate spreads is really 

a joint decision.  A credit union has to decide what mix of better interest rates and better services 

it wants to offer.  The regressions in this paper that include interest rate spreads are not designed 

to determine causality, but rather to see if there are any connections in terms of the mix of 

services offered.  

Interest rate spreads are calculated as: (interest income)/(loans) – (interest paid to 

depositors)/(deposits).  Deposits at credit unions are known as “shares”; however, I will refer to 

them as deposits for ease of comparison with commercial banks.   Interest rate spreads calculated 

this way can occasionally produce extreme results, including negative values, which are probably 

not reflective of the credit union’s true situation.  To eliminate this, credit unions that reported 

interest rate spreads below the 5th percentile and above the 95th percentile were eliminated from 

the sample.  To determine the importance of this, regressions were also run with untrimmed data.  

The untrimmed data resulted in coefficients of somewhat larger magnitude but with very similar 
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significance levels.  The values reported for the regressions are for trimmed data regardless if the 

regression includes the spread variable or not. 

 The interest rate spread at a credit union should also be directly related to the non-interest 

expenses and non-interest (fee) income.  As an alternate specification, regressions are also run 

with the interest rate spread replaced by non-interest expenses and fee income.  Both of these 

variables are measured as a fraction of assets.  Again, the point is not to determine causation, but 

rather to see if there is a connection between these variables.  Since larger non-interest expenses 

should lead to wider interest rate spreads, the coefficients on those two variables should have the 

same sign, while the coefficients on fee income and the interest rate spread should have opposite 

signs.   

One way to evaluate the importance of the reverse causation with profitability is to see if 

credit unions that adopted websites sometime between 2000 and 2003 had a bigger increase in 

expenses than those that did not adopt. The mean change in the expense ratio for credit unions 

that adopted was -0.0023 (with a standard deviation of 0.0247) and for credit unions that did not 

adopt it was -0.0021 (0.0081).  While a smaller decline for the second group is consistent with the 

development of a website increasing expenses, the difference is very small and not statistically 

significantly different from zero. 

To begin with, we will look at web offerings in a single year.  The dependent variable is 

the type of website offered (1 to 3, or 0 if no website).  Table 8 reports the results of ordered 

probit regressions of web offerings on asset size, delinquent loans and the interest rate spread.  As 

expected, asset size is a positive predictor of having a website (or a more sophisticated website) 

while delinquent loans is a negative predictor.  The spread is positively related but only 

statistically significant for the year 2000.  

 We can also look at the adoption decision using a dynamic analysis.  First, for each year, 

credit unions are sorted into two categories, those without a website (type = 0) and those with a 

website (type = 1,2 or 3).  Then we can divide credit unions into three categories: a) credit unions 
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that had a website by 2000 – these will be called early adopters, b) credit unions that did not have 

a website in 2000 but did by 2003 – these will be called late adopters, and c) credit unions that 

did not have a website by the end of 2003 – these will be called non-adopters.  There is a final 

category, credit unions that reported having a website in 2000 but not in 2003.  This was a small 

group and those credit unions were dropped from the sample.  The data are summarized on 

Tables 9 and 10. 

 Given this categorization, we can ask how members of one category differ from the 

others.  From a statistical standpoint, the best question to ask is how late adopters differ from 

non-adopters in terms of their year-2000 characteristics.  In 2000, none of these banks had 

websites, and so we can rule out reverse causation.  We would not expect that the adoption 

decision between 2000 and 2003 would affect the year-2000 characteristics (this is not 

completely true since credit unions could have been developing websites during 2000 that were 

not available until after 2000, which could affect costs and other variables in 2000). 

 We can also ask what distinguishes early adopters from credit unions that did not have a 

website in 2000 (non-adopters and late adopters).  Furst, Lang and Nolle (2002) asked a similar 

question for commercial banks and used independent variables lagged one year.  However, this 

does not get rid of reverse causation.  Banks that have developed a website do not revisit that 

decision each year.  It is likely that the majority of institutions that had websites in 2000 also had 

them in 1999, and so if there were reverse causation, it would show up when using 1999 data.  

For purposes of comparability with the earlier regression, year 2000 data will be used for the 

independent variables, recognizing the possible problem of reverse causation.  This will be 

discussed more later. 

 A third question is how early adopters differ from late adopters.  And finally, a fourth 

question is how the non-adopters differ from credit unions that eventually (that is, by 2003) have 

websites (early adopters plus late adopters).   
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 The results of the probit regressions for the adoption of web banking are reported on 

Table 11.  Table 11A reports the results for a minimal specification that includes only assets and 

delinquent loans as independent variables.  Independent variables are for the year 2000.  Each 

column compares two groups of credit unions.  In each case, the group of credit unions that was 

faster in getting a website gets the value of 1.  The first column compares credit unions that did 

not have a website by 2003 (=0) with credit unions that did not have a website in 2000 but 

reported having web banking in 2003 (=1).  The second column compares credit unions that did 

not have a website until 2003 (=0) with credit unions that had a website in 2000 (=1).  The third 

column compares credit unions that did not have a website by 2003 (=0) with credit unions that 

had a website at 2003 or before (=1).  The fourth column compares credit unions that did not 

have a website by 2000 (=0) with credit unions that had a website in 2000 (=1). 

 Despite different comparison groups, and the possibility of reverse causation in the final 

three regressions, the results are quite similar across the regressions.  Larger credit unions (in 

terms of asset size) are more likely to adopt web banking, while credit unions with relative more 

delinquent loans are less likely to adopt.  These results hold up across all comparisons.  Non-

adopters tend to have fewer assets than late adopters who tend to have fewer assets than early 

adopters. 

 Table 11B repeats the regressions with non-interest expenses and fee income added as 

independent variables.  The coefficients on non-interest expenses are highly significant while the 

coefficients on fee income are not.  Care should be taken in interpreting the coefficients on non-

interest expenses in the last three columns as the causation can plausibly go in the reverse 

direction: credit unions that offer web services may have higher expenses due to the costs of 

developing the technology.  Another factor that needs to be taken into account is that very small 

credit unions can be subsidized by their sponsoring institution and this reduces their reported 

expenses.  These credit unions are also less likely to adopt new technology.  This provides 

another connection, to the extent that log assets does not capture all of the size effects. 
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 The flip side of the expense relationship is the connection with the interest rate spread.  

Table 11C reports the regression results when non-interest expenses and fee income are replaced 

by the interest rate spread.  As can be seen, higher interest rate spreads are associated with being 

more likely to adopt a website.  As expected, the coefficient on the interest-rate-spread variable 

has the same sign as the coefficient on the non-interest-expense variable in the previous panel.  

The sign of the interest-rate-spread variable suggests an interpretation.  We can think of credit 

unions as offering a range of services to their customers including good prices (a narrow interest 

rate spread) and better quality (offering website access).  From these regressions it seems that we 

would not characterize credit unions as tending to offer more or less of both, rather, credit unions 

tend to substitute.  Credit unions that are adopters of new technology and that presumably offer 

higher quality service, tend to offer worse interest rates. 

 Table 11D adds an independent variable that measures whether the credit union was an 

early adopter of PC banking to the specification of Table 11C.  Not surprisingly, credit unions 

that adopt PC technology also tend to adopt websites.  This could capture learning-by-doing, if 

experience with one technology lowers the cost of adopting another technology, or it could be 

capturing variation due to missing variables that affect the decision to adopt all kinds of 

technologies.  The data seem more in support of the latter explanation as the effect is weakest in 

the first column.  For the regression reported in the first column, none of the credit unions had 

websites in 2000, and so this should be capturing purely learning-by-doing effects.  The 

magnitude and significance of the coefficient is smallest here. 

  

4. Decision to Develop PC Banking 

 

 PC banking is another way to use technology to improve the customer experience and 

lower bank costs.  Table 12 reports the results for regressions that evaluate the effect of asset size 

and costs on this adoption decision. The categories of credit unions and the structure of the 
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regressions are the same as for the web adoption regressions reported on Table 11.  The results 

are very similar to the web adoption regressions.  Credit unions with greater assets were more 

likely to be early adopters than late adopters or non-adopters.  The primary difference between 

the regressions for web adoption and PC banking adoption is with the variable that indicates 

being an early adopter of the other technology.  Adding that variable takes away much of the 

explanatory power of the other variables when examining early adopters.  If PC banking was the 

earlier technology, it may have been easier for credit unions with PC banking to move to web 

banking, leading to early adoption.  However, the similarity between the results for PC banking 

and web banking suggests that some credit unions may be misinterpreting the question about PC 

banking. 

 

5. Conclusion 

 

This paper has examined the decision to adopt web banking by credit unions.  It finds that 

larger credit unions are more likely to adopt new technologies, are more likely to adopt them 

earlier, and are more likely to offer more advanced versions of the technology.  There also is 

evidence for a tradeoff in benefits offered to members, in that credit unions that offer more 

sophisticated technology are associated with interest rate spreads that are less beneficial for their 

members. 

 Credit unions are becoming bigger for a number of reasons, including mergers and the 

relaxation of the common bond requirement.  From the results here, it suggests that the increase 

in credit union size is likely to result in an increase in the adoption of new technologies.  This is 

likely to be beneficial for consumers, although evidence from this paper also suggests that these 

early adopters of technology may also offer their customers less beneficial interest rate spreads. 
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Table 1. Number of credit unions using specific technologies. 
 
 2000 2003 
Question # Yes # Yes 
WWW  2,212 3,831 
Wireless     159    249 
Homebanking  1,343 2,834 
Phone Based  4,024 4,631 
ATM  4,471 4,929 
      
 
From a group of 9,356 credit unions treating missing observations as “no”. 
 
 
Table 2.  Correlations of technology adoption (2000 and 2003 combined). 
 
 WWW Wireless PC Banking Phone Banking 
WWW     
Wireless 0.17    
PC Banking 0.62 0.17   
Phone Banking 0.58 0.14 0.49  
ATM 0.54 0.13 0.45 0.71 
 
From a group of 9,356 credit unions treating missing observations as “no”. 
 
 
Table 3. Number of credit unions offering each service. 
 
 2000 2003 
Member application 1,307 1,929 
New loan 1,871 2,819 
Balance inquiry 3,991 4,968 
Share draft orders 2,163 3,992 
New share accounts    601 1,026 
View account history 2,500 4,067 
Merchandise purchase    804    577 
Share transfers 3,896 4,803 
Bill payment 1,128 2,231 
Download history 1,562 3,216 
Electronic cash 1,067    583 
Account aggregation -    328 
Internet access -    909 
Electronic sig. authentication -      65 
 
From a group of 9,356 credit unions treating missing observations as “no”. 
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Table 4.  Credit unions categorized by the number of services they offer at their website. 
 
Number of 
services offered 

2000 2003 

   
0 4795 3949 
1   320   271 
2   723   426 
3   771   495 
4   669   477 
5   500   609 
6   478   774 
7   442   823 
8   346   693 
9   235   520 
10     64   225 
11     14     63 
12       0     23 
13       0       8 
 

From a group of 9,356 credit unions treating missing observations as “no”. 

 

Table 5. Number of credit unions offering website – by type. 

 2000 2003 

None 5,721 4,280 

     No Plans*      3,798       3,206 

     Plans      1,913       1,074 

Informational 1,628 1,405 

Interactive   613   355 

Transactional 1,394 3,316 

 
* Credit unions that reported not having a website were asked if they had plans to develop a website in the 
future. 
 
 
Table 6. Did credit unions make good on their plans for a website? 
 
Response in 
2000 

            Situation in 2003 

 Had website No website 
Plans  1,104 809 
No Plans   397 3,401 
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Table 7.  Data Summary 
 
 Mean Standard Deviation 
   
Total Assets* 5.46 25.3 
Delinquent Loans 0.020 0.036 
Non-Interest Expense 0.038 0.013 
Fee Income 0.005 0.006 
Interest Rate Spread 5.57 1.34 
 
* in ten millions. 
 
 
 
 
 
Table 8. Factors affecting type of website offered, 
 
 Adopters in 2000 Adopters in 2003 
Log Assets  0.75*** 0.80*** 
 (0.01) (0.01) 
Del. Loans -13.4*** -4.2*** 
 (1.4) (0.7) 
Spread 0.10*** 0.02 
 (0.02) (0.01) 
R2 0.31 0.32 
N 8198 8621 
 
Standard errors in parenthesis.  Significance indicated at 1% (***), 5% (**) and 10% (*) levels. 
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Table 9.  Website Adoption.* 
  
Non-Adopters 3,439 
Late Adopters 1,351 
Early Adopters 3,352 
Dropped from Sample     56 
  
 
*Early Adopters reported having the technology in 2000.  Late Adopters reported having the technology in 
2003 but not in 2000.  Non-Adopters did not report having the technology in either year.  Credit unions that 
reported having the technology in 2000 but not in 2003 were dropped from the sample.  Credit unions must 
have reported in both years and the credit unions reporting the 5% largest and smallest interest rate spreads 
were removed. 
 
 
 
 
 
Table 10. PC Banking Adoption.* 
  
Non-Adopters 5,330 
Late Adopters 1,596 
Early Adopters 1,084 
Dropped from Sample    188 
  
  
*Early Adopters reported having the technology in 2000.  Late Adopters reported having the technology in 
2003 but not in 2000.  Non-Adopters did not report having the technology in either year.  Credit unions that 
reported having the technology in 2000 but not in 2003 were dropped from the sample.  Credit unions must 
have reported in both years and the credit unions reporting the 5% largest and smallest interest rate spreads 
were removed. 
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Table 11.  Regression results:  Adoption of web banking. 
 
Table 11A.  Basic specification 
 Non-Adopter vs. 

Late Adopter  
Late Adopter vs. 
Early Adopter 

Non-Adopter vs. 
Adopter 

Non+Late Adopter 
vs. Early Adopter 

Log Assets 0.71*** 0.55*** 0.89*** 0.81*** 
 (0.02) (0.02) (0.02) (0.02) 
Del. Loans -4.3*** -11.4*** -7.3*** -12.5*** 
 (1.1) (1.9) (1.1) (1.5) 
R2 0.26 0.19 0.47 0.44 
N 4790 4703 8142 8142 
 
Table 11B. Non-interest expenses and fee income added 
 Non-Adopter vs. 

Late Adopter  
Late Adopter vs. 
Early Adopter 

Non-Adopter vs. 
Adopter 

Non+Late Adopter 
vs. Early Adopter 

Log Assets 0.75*** 0.59*** 0.99*** 0.85*** 
 (0.03) (0.02) (0.02) (0.02) 
Del. Loans -5.2*** -12.7*** -8.7*** -14.4*** 
 (1.2) (1.9) (1.1) (1.6) 
Non. Int. Ex. 16.0*** 17.1*** 21.0*** 22.2*** 
 (2.1) (2.4) (1.9) (1.9) 
Fee Income 5.5 -0.5 5.7 0.05 
 (4.0) (4.5) (3.5) (3.4) 
R2 0.29 0.21 0.49 0.46 
N 4790 4703 8142 8142 
 
Table 11C. Interest rate spread added 
 Non-Adopter vs. 

Late Adopter  
Late Adopter vs. 
Early Adopter 

Non-Adopter vs. 
Adopter 

Non+Late Adopter 
vs. Early Adopter 

Log Assets 0.72*** 0.56*** 0.90*** 0.83*** 
 (0.02) (0.02) (0.02) (0.02) 
Del. Loans -4.9*** -12.8*** -8.1*** -14.0*** 
 (1.2) (1.9) (1.1) (1.5) 
Spread 0.05*** 0.09*** 0.07*** 0.10*** 
 (0.02) (0.02) (0.02) (0.02) 
R2 0.26 0.20 0.47 0.44 
N 4790 4703 8142 8142 
 
Table 11D. Early Adoption of home PC banking added 
 Non-Adopter vs. 

Late Adopter  
Late Adopter vs. 
Early Adopter 

Non-Adopter vs. 
Adopter 

Non+Late Adopter 
vs. Early Adopter 

Log Assets 0.77*** 0.47*** 0.86*** 0.75*** 
 (0.02) (0.02) (0.02) (0.02) 
Del. Loans -4.7*** -11.7*** -7.6*** -12.9*** 
 (1.2) (2.0) (1.1) (1.6) 
Spread 0.05*** 0.08*** 0.07*** 0.09*** 
 (0.02) (0.02) (0.02) (0.02) 
Early 0.19 1.2*** 1.11*** 1.31*** 
 (0.22) (0.1) (0.14) (0.09) 
R2 0.26 0.23 0.47 0.46 
N 4772 4520 7954 7954 
 
Standard errors in parenthesis.  Significance indicated at 1% (***), 5% (**) and 10% (*) levels. Constants 
included but not reported. 
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Table 12. Regression results:  Adoption of PC banking. 
 
Table 12A.  Base specification 
 Non-Adopter vs. 

Late Adopter  
Late Adopter vs. 
Early Adopter 

Non-Adopter vs. 
Adopter 

Non+Late Adopter 
vs. Early Adopter 

Log Assets 0.51*** 0.48*** 0.62*** 0.60*** 
 (0.02) (0.02) (0.01) (0.02) 
Del. Loans -8.8*** -6.6** -10.7*** -10.8*** 
 (1.3) (3.3) (1.5) (2.5) 
R2 0.23 0.15 0.34 0.34 
N 6926 2680 8010 8010 
 
Table 12B. Non-interest expenses and fee income added 
 Non-Adopter vs. 

Late Adopter  
Late Adopter vs. 
Early Adopter 

Non-Adopter vs. 
Adopter 

Non+Late Adopter 
vs. Early Adopter 

Log Assets 0.52*** 0.50*** 0.63*** 0.62*** 
 (0.02) (0.03) (0.02) (0.02) 
Del. Loans -10.7*** -8.5** -12.0*** -12.56*** 
 (1.6) (3.4) (1.5) (2.6) 
Non. Int. Ex. 11.8*** 8.9** 13.9*** 13.1*** 
 (2.0) (3.9) (1.9) (2.9) 
Fee Income 7.9** 5.3 8.0** 4.1 
 (3.5) (6.5) (3.3) (4.3) 
R2 0.25 0.15 0.35 0.35 
N 6926 2680 8010 8010 
 
Table 12C. Interest rate spread added 
 Non-Adopter vs. 

Late Adopter  
Late Adopter vs. 
Early Adopter 

Non-Adopter vs. 
Adopter 

Non+Late Adopter 
vs. Early Adopter 

Log Assets 0.52*** 0.49*** 0.63*** 0.61*** 
 (0.02) (0.02) (0.01) (0.02) 
Del. Loans -10.6*** -8.0** -11.9*** -12.3*** 
 (1.6) (3.4) (1.5) (2.6) 
Spread 0.06*** 0.07** 0.08*** 0.08*** 
 (0.02) (0.03) (0.02) (0.02) 
R2 0.25 0.15 0.34 0.34 
N 6926 2680 8010 8010 
 
Table 12D. Early adoption of website added 
 Non-Adopter vs. 

Late Adopter  
Late Adopter vs. 
Early Adopter 

Non-Adopter vs. 
Adopter 

Non+Late Adopter 
vs. Early Adopter 

Log Assets 0.41*** 0.40*** 0.47*** 0.45*** 
 (0.02) (0.03) (0.02) (0.02) 
Del. Loans -8.6*** -5.7 -9.1*** -8.3 
 (1.5) (3.6) (1.5) (2.9) 
Spread 0.04** 0.04 0.05** 0.05 
 (0.02) (0.03) (0.02) (0.03) 
Early 0.58*** 1.0*** 0.79*** 1.2*** 
 (0.04) (0.09) (0.04) (0.07) 
R2 0.26 0.19 0.37 0.39 
N 6871 2679 7954 7954 
 
Standard errors in parenthesis.  Significance indicated at 1% (***), 5% (**) and 10% (*) levels.  Constants 
included but not reported. 


