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a b s t r a c t

In this paper we study the determinants of banks’ decisions to adopt a transactional website for their cus-
tomers. Using a panel of commercial banks in the United States for the period 2003–2006, we show that
although bank-specific characteristics are important determinants of banks’ adoption decisions, compe-
tition also plays a prominent role. The extent of competition is related to the geographic overlap of banks
in different markets and their relative market share in terms of deposits. In particular, banks adopt online
banking services earlier in markets where their competitors have already adopted this technology. This
paper is one of the first to construct local banking markets using the geographic market definitions delim-
ited by the CASSIDI� Database compiled at the Federal Reserve Bank of St. Louis.

� 2010 Elsevier B.V. All rights reserved.

1. Introduction

The arrival of the Internet not only spurred the development of
new industries but it also changed the business model of many
others, including the banking sector in the United States. In 1995,
the Security First Network Bank was the first Internet-only bank
created. Around the same time, Wells Fargo was the first brick-
and-mortar bank to establish its online presence. For most of the
remaining banks, however, online presence in the first few years
simply meant only the creation of a static corporate website. Banks
soon started to develop software applications that first allowed
customers to access their accounts and later allowed them to per-
form financial operations online. By the end of 2003, more than
half of the commercial banks in the United States offered some on-
line banking services to their customers.

This paper analyzes the determinants of a bank’s decision to
adopt online banking. In particular, we focus on the strategic con-
siderations of this adoption, mainly in response to the adoption
decisions of competitors in the same market. We show that banks
that operate in markets where competitors have already adopted
online banking tend to adopt online banking services earlier. This

effect persists even after controlling for the standard measures of
the degree of competition in the market and other market charac-
teristics. Bank-specific measures, such as size, as well as standard
measures of a bank’s financial health are also important
determinants.

A considerable segment of the literature, particularly in the field
of industrial organization, regards the optimal adoption of new
technologies by a firm. For example, Oster (1982) studies the intro-
duction of the basic oxygen furnace used in steel making. She ap-
proaches this decision as technologically driven, independent of
the decisions made by competitors.1 Later papers have introduced
strategic considerations, mainly through the use of the Herfindahl
index as a summary statistic of the intensity of competition. In the
banking industry this strategic component is studied in Hannan
and McDowell (1984) and Hannan and McDowell (1987) in the
adoption of automated teller machines (ATMs), and in Akhavein
et al. (2005) for the adoption of credit scoring.2
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1 Rose and Joskow (1990) study adoption decisions in markets where firms are
local monopolies. In this case, the assumption that strategic interactions are absent is
rather natural.

2 Also in the context of ATMs, Saloner and Shepard (1995) and Gowrisankaran and
Stavins (2004) study the network effects that technology adoption entails. Pennings
and Harianto (1992) study the effect of the information technology accumulation in
banks and the linkage across institutions in the adoption of video banking.
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Karshenas and Stoneman (1993) summarize the determinants
of the decisions to adopt a new technology in a competitive con-
text.3 These determinants are structured around four different
mechanisms: rank, stock, order, and epidemic effects. Rank effects,
mainly related to firm size, stem from the fact that adoption costs
typically increase less than proportionally with the size of the firm
and decrease over time. As a result, firms adopt according to their
size: Larger firms adopt the new technology earlier. Stock effects re-
late to the idea that the benefits from adopting a new technology de-
pend strategically on the number of firms that have already adopted
it. Order effects arise when the return from adoption depends on the
order in which firms have adopted – for example, because of pre-
emption motives: Firms might adopt a new technology early to
make later adoption unprofitable to competitors. Finally, epidemic
effects assume that the diffusion of new technologies is faster when
more firms have adopted them.

The decision to provide online banking services is different from
the replacement of an existing technology studied in the classical
examples in the adoption literature. Instead, online banking coex-
ists with the traditional channels that include not only bank
branches but also telephone banking. For example, opening a
new account requires the customer to visit the bank branch, and
this is also (together with ATMs) the main way to withdraw or de-
posit money. At the same time, online banking reduces the cost of
providing a wide variety of products to customers. Whether differ-
ent channels substitute for or complement each other is an empir-
ical question. Corrocher (2006) for example, finds that in Italy
online banking and physical presence (measured as branching
intensity) are substitutes. One interpretation is that, for less-estab-
lished banks (with fewer branches), online banking is a more
efficient way to access new clients. In a sample of US banks in
the late 1990s, however, DeYoung et al. (2007) find that branching
intensity and online banking are complementary and show that
online banking adoption positively affects the bank’s future
performance.4

Despite the importance of online banking, the literature on its
adoption is still scarce. Very few papers have studied the demand
for these services. One example is Chang (2003), who studies the
consumer adoption decision of this technology in South Korea.
The author infers that risk aversion and customer inertia make
bank investments in this new technology unlikely to be profitable.
She concludes that bank adoption might arise as a result of its po-
sitive reputation effects or preemptive motivations toward
competitors.

Studies regarding the supply side for the United States include
those by Furst et al. (2001), Nickerson and Sullivan (2003), and Sul-
livan and Wang (2005). Furst et al. (2001) study the determinants
of adoption using a cross section of banks for 1999. The authors do
not include strategic considerations. They show that profitability,
bank size, presence in urban markets, and membership in a bank
holding company are all positive and good predictors of the deci-
sion to adopt new online banking services.

Nickerson and Sullivan (2003) embed the strategic decision
regarding the adoption of online banking in a real options environ-
ment. Their theoretical model shows that market leaders are more
likely to adopt online services if competition consists of small firms
or if uncertainty in the demand is small. They confirm these
hypotheses by also using a cross section for 1999. Sullivan and
Wang (2005) study the pattern of diffusion of technological inno-
vations in different states. They propose a theoretical model that

is later tested using observations at the statewide level. They esti-
mate slower adoption patterns for states where per capita income
is lower, Internet access is more scarce, or banks are older. More
important, adoption is also slower in states where banks are smal-
ler. To the extent that rank effects make big banks more likely to
adopt, the authors interpret this last result as supportive of the
existence of epidemic effects, since smaller banks could learn from
them.

Our paper departs from the previous literature in that we mea-
sure the strategic decision of institutions to adopt online banking
as a response to the adoption decisions of their competitors. In
the terminology introduced earlier, we measure the total stock
and order effects. In principle, the increasing adoption of online
banking is not an indication of a positive effect on the adoption
probability of the late adopters, as most adoptions are likely to
be driven by the rapid decrease in the cost of providing this service.
In principle, two opposing strategic forces might shape the adop-
tion decision. On the one hand, an increasing number of adoptions
by competitors reduces the profits from implementing the technol-
ogy and might delay adoption. On the other hand, the profits from
not adopting might be reduced to a larger or smaller extent
depending on the importance of this additional service to custom-
ers. Which force dominates and whether this force operates in a
different direction for different kinds of banks is the empirical
question we want to address. Overall, our results show that the de-
cline in profits from not adopting online banking dominates, as the
probability of banks’ adoption increases in response to the adop-
tion by competitors.

To quantify these effects we use a dataset on online adoption
that has become available only recently. Starting in 2003, the Fed-
eral Deposit Insurance Corporation (FDIC) asked institutions to
indicate in their quarterly Call Reports whether their websites al-
lowed customers to execute transactions.5 We complement this
dataset with information at the bank level using the Summary of
Deposits (also from the FDIC), and demand characteristics obtained
from the US Census Bureau. Compared with other papers in the lit-
erature, we benefit from the construction of a panel that allows us
to estimate a hazard model of the time until the adoption decision.

To the extent that we are interested in determining the strategic
component of adoption, it is essential to identify the relevant mar-
ket in which banks operate and the competitors they face. Unfortu-
nately, there is no obvious way to delimit this competition. Many
banks compete at a national level, others at the state level, and fi-
nally, many small banks are local. For this reason, to isolate the ef-
fect of online presence we adapt the concept of multimarket contact
(MMC) used in papers such as Evans and Kessides (1994) for the
airline industry. This index is designed to weigh the characteristics
of each competitor according to how close a substitute their prod-
uct is for a competitor’s product. In the banking industry, two
banks can be considered closer substitutes if, among other things,
their network of branches overlaps more often. In the sample and
period we analyze, a large majority of the banks that have not
adopted Internet banking are small and operate in local markets
for which competition is still geographically localized and whose
clientele is, for the most part, formed by retail depositors and small
business borrowers.6

Our MMC index is constructed as a weighted sum of indicator
functions for a bank’s competitors at the local-market level. The
indicator is 1 if the competitor has adopted online banking, and
its weight corresponds to the share of the deposits that the com-
petitor holds in this market. The MMC index averages the values

3 See Geroski (2000) and Hoppe (2002) for a review of the theoretical literature.
4 This division has also arisen in the study of the adoption of ATMs in relation to the

number of branches. Whereas Ingham and Thompson (1993) find that ATMs and
physical branches are substitutes, Saloner and Shepard (1995) obtain the opposite
result.

5 Call Reports also track the presence of an internet website since 1999.
6 See Coccorese (2009) and Hannan and Prager (2009) for recent studies regarding

the behavior of local banks and the effects of geographically diversified competitors,
respectively.
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