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Abstract

We examine the impact on bank performance of the adoption of SWIFT, a network-based
technological infrastructure for worldwide interbank telecommunication. We construct a new
longitudinal dataset of 6,848 banks in 29 countries in Europe and the Americas with the full
history of adoption since SWIFT’s initial operations in 1977. Our results suggest that the
adoption of SWIFT (i) has large effects on profitability in the long-term; (ii) is greater for
small than for large banks; and (iii) exhibits significant network effects on performance. We
use an in-depth field study to better understand the mechanisms underlying the effects on
profitability.

Keywords: Technology adoption, bank performance, financial services, network innovation,
SWIFT
JEL Classification: 033; N20

This paper was produced as part of the Centre’s Growth Programme. The Centre for
Economic Performance is financed by the Economic and Social Research Council.

Acknowledgements

We would like to thank Peter Ware from The SWIFT Institute for supplying the adoption data
and for many insights. The views here do not in any way reflect the views of SWIFT and no
financial support was received from SWIFT for this study. The Economic and Social Research
Council (ESRC) has provided financial support through the Centre for Economic Performance
at the London School of Economics & Political Science.

Susan Scott, Information Systems & Innovation Group, Department of Management,
London School of Economics & Political Science. John Van Reenen, Department of
Economics and MIT Sloan Management School, CEP, NBER and CEPR. Markos
Zachariadis, Information Systems & Management Group, Warwick Business School,
University of Warwick.

Published by

Centre for Economic Performance

London School of Economics and Political Science
Houghton Street

London WC2A 2AE

All rights reserved. No part of this publication may be reproduced, stored in a retrieval
system or transmitted in any form or by any means without the prior permission in writing of
the publisher nor be issued to the public or circulated in any form other than that in which it
is published.

Requests for permission to reproduce any article or part of the Working Paper should be sent
to the editor at the above address.

S. V. Scott, J. Van Reenen and M. Zachariadis, revised 2017



1. Introduction

The study of digital innovations and their adoption by organizations has generated a
field of research whose aim is to unravel analytical challenges such as the productivity
paradox: and establish an empirical knowledge base upon which scholars can build. Our
research contributes to this on-going effort by focusing on the effect that digital network
innovation adoption has over time on bank performance. The financial services sector was an
early adopter of key technologies associated with business transformation and it is currently
one of the most intensive users of information and communication technologies (ICT). While
attention has been drawn to relatively poor gains from ICT investment in the financial services
sector, findings from relevant research are inconclusive (Roach, 1991; Haynes and Thompson,
2000; Beccalli, 2007; Kretschmer, 2012). Can strategic investments in certain information
systems provide better explanations than broad analyses of a firm's aggregate IT investment
(Aral and Weill, 2007)? The need for research here is acute because, practitioners and policy
makers have scarce resources with which to base actions, and scholars lack the datasets and
foundational knowledge claims about innovation adoption in financial services with which they
can draw up agendas for future research.

In an effort to address these challenges, we begin by examining the approaches used
to-date in studies of digital innovation adoption in the financial services. We then add to this
emerging knowledge base by presenting an analysis of adoption data from SWIFT, the
financial digital network innovation developed in the 1970s to serve as the infrastructure for
worldwide interbank payments communication. We construct and analyse a new dataset
comprising SWIFT’s adoption history from 1977 to 2005 matched to bank-level performance
data for the US, Canada and 27 European countries. Our analysis breaks from the majority of
past research by utilizing a distinctive longitudinal approach to investigate claims in the
literature. While there is now evidence of productivity benefits from ICT adoption, prior
research has not considered whether these benefits are sustained in the long term. Our research
focuses on the following questions. Firstly, is there evidence that ICT adoption generates long-
term benefits for firms? Secondly, do these benefits accumulate over time? Thirdly, do
particular kinds of firms benefit more than others in the long term? Fourthly, what are the
mechanisms underlying these benefits?

Our findings determine the timeframe in which benefits from digital innovation
adoption accrue and establish their correspondence with network effects. In so doing, we reveal

* Corresponding author. Tel. +44 (0)24 765 22145. E-mail address: markos.zachariadis@wbs.ac.uk.
1 This trend was appropriately characterized by Robert Solow’s famous quote that ‘you can see the
computer age everywhere but in the productivity statistics’ (Solow, 1987), which eventually became
known as the “Productivity Paradox” (Roach, 1991, Brynjolfsson, 1993).
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surprising results concerning the performance of small banks relative to large banks. Small and
medium enterprises (SMEs) are frequently referred to as the ‘backbone’ of the economy
because they play an important role in job creation (Brynjolfsson et al., 1994), technology
investment, and GDP growth (Kuan and Chau, 2001) yet research about the effects of ICT
adoption on their economic performance is sparse. There is a tendency in the adoption literature
to treat small firms as “scaled-down” replicas of larger businesses (Raymond, 1985; Thong et
al., 1996) and generalize about them based on large firm only datasets. We find small firms
benefit disproportionately from SWIFT which is remarkable as this means overcoming scarce
resources including relatively limited knowledge of technology management (Pfeiffer, 1992;
Grandon and Pearson, 2004).

Throughout the paper, we complement the quantitative analysis with an in-depth field
study to explore the dynamic interplay between the process of adopting SWIFT and the
mechanisms used to realise benefits from that adoption. We argue that this not only has
implications for how firms can leverage ICT-investments but also suggests insights into
adoption strategies for firms navigating the current business landscape in which potentially
value-adding digital infrastructures are an integral part. In the next section, we will review the
literature upon which we build our study.

2. ICT adoption and firm performance

In the past, ambiguity concerning the economic impact of information and
communication technology adoption or what has been termed the “productivity paradox” was
hotly debated. Initial results during the 1980s and 1990s created concerns about whether ICT
had any significant effect on economic output, but over the last couple of decades evidence has
mounted confirming that ICT does yield sizable economic returns at both macro and micro
levels (Brynjolfsson, 1993; Bloom, Sadun and Van Reenen, 2012). More specifically, a large
number of recent studies report positive results from ICT investments on a range of measures
relating to financial performance (Aral et al., 2006; Bresnahan et al., 2002; Brynjolfsson and
Hitt, 1996; 2000; 2003; Dewan and Kraemer, 2000) 2.

These findings are consistent with the Schumpeterian economic theoretical tradition
that recognizes the importance of technological change and innovation as being the key drivers
of economic growth and firm performance (see Romer, 1990; David, 1990; Aghion and Howitt,
2007). In this line of work, technological innovation plays a key role in explaining the dynamic

2 For a more detailed review of the literature see surveys by Brynjolfsson and Yang (1996), and Draca
et al. (2007).



properties of organizations (Cainelli et al., 2006). According to Schumpeter (1943), innovation
puts in motion the mechanism of “creative destruction” in which technological advances
override pre-existing market conditions. In the process, firms introduce new products, services
and organizational processes thus gaining market share at the expense of their non-innovating
competitors. Some are then able to leverage their new competitive position and gradually
accumulate “monopolistic rents”, increasing their profitability still further (Cainelli et al.,
2006).

Whilst the Schumpeterian approach is useful in describing the link between
technological innovation and organizational performance, empirical evidence on the
magnitude and nature of the contribution of technology seem to vary considerably across
economies, sectors, and firms prompting much discussion about different measures of
economic performance and innovation. For example, at the macro-level, most studies focus on
measures of economy-wide productivity and labour productivity growth to make claims
regarding the aggregate contribution of technology investment (Brynjolfsson and Yang, 1996).
A case in point would be Gust and Marquez (2004) who analyse data from 13 OECD countries
between 1993 and 2000 and find that ICT expenditure in this period is associated with higher
productivity growth. Similarly, Oliner and Sichel (2000) demonstrate that ICT capital makes a
significant contribution to the output growth rate of the US economy (between 0.6% and 1.1%)
at various intervals during the period 1972-1999. Using data from the UK, Oulton (2002) found
evidence of increased ICT contribution to GDP growth (up to 20.7%) for the years 1979-1998.
Gordon (2016) provides a more sceptical perspective on the contribution of ICT to US growth,
arguing that the main effects were all focused in the short window 1996-2004 period.

Using economy-wide data is problematic as it is difficult to control for many other
factors. More recent industry-level studies also found notable returns to ICT investments.
Based on an analysis of 61 industries in the U.S., Stiroh (2002) uncovered evidence suggesting
faster productivity growth — both total factor productivity (TFP) and average labour
productivity (ALP) — in sectors that produced or used ICT more intensely. While several other
studies have reported similar conclusions (e.g. Siegel and Griliches, 1992; Berndt and
Morrison, 1995; etc.), it is apparent that the degree of the effect varies considerably between
countries and industries. Stiroh (2002) found the strongest impact in IT-intensive services
whereas others have found manufacturing to be more important (Baily, 1986; Roach, 1991).
There has also been much recent work at the firm level. Here, most studies reveal a positive
and significant correlation between the adoption of ICT and business performance. In a series
of analyses using a large sample of company surveys, Brynjolfsson and Hitt (1993; 1995;
1996), report that ICT capital generates up to 10 times more output than other forms of capital.



Although, other papers have produced similar results that point to a positive effect from ICT
adoption (Jorgenson and Stiroh, 1995; Oliner and Sichel, 1994; etc.), there is less agreement
on the magnitude of the gains. In a meta-analysis of 20 econometric studies, Stiroh (2002),
reports considerable variation with estimates of ICT-elasticity ranging from -0.06 to 0.24. Even
though these are largely attributed to differences in production function specifications, the
estimation techniques, and quality of data used, there are other important dimensions such as
the timing and span of the sample period, the ICT-measures used (Evangelista, 2000), and the
characteristics of the adopters included in the sample. Such variations in findings may also be
because different types of technologies are lumped together as “ICT capital” or “computers.”
(Weil, 1992; Baura et al., 1991).

To move forward the research agenda on technology adoption, more detailed empirical
data is needed, and Anderson et al. (2006) and Jun (2008) emphasise that this need is
particularly urgent in the financial services sector especially with the current wave of “fintech”
innovation where different technologies can have various effects on organisations (Evangelista,
2000). To address this, we gather detailed firm-level data that incorporates larger samples of
companies across longer periods to account for both sample selection bias and adjustments that
take place over time. The availability of a long observation window offers us the unique
opportunity to gain valuable information regarding the long-term impact of technological

innovation on bank performance.

2.1. Long-term outcomes from technological innovation adoption

A key debate on the value of ICT has been the effect of technology on long-term
profitability and its capacity to create sustainable competitive advantage (Clemons and Row,
1991; Clemons, 1986). A long standing theoretical claim in this literature asserts that new
technology adoption will offer benefits in terms of enhanced cost efficiencies, better product
quality, and increased value to customers but the economic rents and value realised from these
benefits will not last long due to the high imitability of ICT. Thus, the ICT applications adopted
by firms have the status of “strategic necessities” and advantages from their early adoption and
use are lost through imitation and do not lead to profitability increases (Clemons and
Kimbrough, 1986; Fuentelsaz et al., 2012; Carr, 2003). This hypothesis largely relies on the
assumption that ICT is highly commoditized and therefore easily replicable at a low cost (Carr,
2003). In other words, it is expected that technology will be diffused and adopted
homogenously — without “frictions’ or delays across competitor firms, a claim that is disputed
in the technological diffusion literature where there are many factors that can prevent some



firms from speedily adopting a technology (Fuentelsaz et al., 2012). The counter claim holds
that there are alternative ways with which organizations incorporate ICT into their productive
process, use complementary assets, or reconsider their business strategy in light of
technological change, which can lead to persistent differences in performance that cannot be
accounted for by the strategic necessity hypothesis (Battisti et al., 2009).

To address these fundamental arguments around long-term performance and
sustainability we need a longitudinal approach which enables us to go beyond the short-term
effects of technology adoption to reveal the varying temporal profile and impact of innovation.
A few papers have attempted to focus on the long-term effects of ICT using micro data. (e.g.
Kwon and Stoneman, 1995, for five manufacturing technologies or Haynes and Thompson
(2000) on Automated Teller Machine (ATM) networks).

We build our study upon two key insights from this prior literature both of which centre
on the importance of constructing long lags. Firstly, intra-firm diffusion and technological
adaptation often takes time (Tyre and Orlikowski, 1994; Fuentelsaz et al., 2009). Second, there
is often the need for significant organizational changes and learning (Van de Ven, 1986;
Brynjolfsson and Yang, 1996; David, 1990). Studies using short lags are unable to capture
potential benefits that may accumulate over time from the technology investment. As
Fuentelzaz et al. (2012) argue, the uneven patterns of technological diffusion mean that it is
possible for benefits accrued by adopters (in comparison to non-adopters) to endure for several
years depending on the timing of the diffusion process. Thirdly, beyond firm heterogeneity,
particular focus must be given to the specific characteristics of network innovations and their
strategic importance for long-term economic performance.

Network externalities can arise when usage benefits increase with network size (Katz
and Shapiro, 1985; Shapiro and Varian, 1999; Farrell and Saloner, 1992). For example, Saloner
and Shepard’s (1995) show that as more ATMs are installed, the network size grows, making
it hold higher value for cardholders and banks because the connectivity produced provides
more utility. Although there are comparable results in other industries (Economides, 1996),
empirical work on financial services network effects is in short supply and very focused on
ATMs. This is cause for concern in a sector whose history has been defined by network
innovations and network platforms are undergoing critical development.



2.2. Firm size and technology effectiveness

There has been relatively little econometric research on the effects of ICT on smaller
firms. For example, Brynjolfsson and Hitt (1996) used data from some of the largest US
corporations (367 firms generating approximately $1.8 trillion of gross output annually). Small
organizations possess some unique characteristics that matter significantly when new
technology is introduced (Raymond, 1985; Thong et al., 1996; Kuan and Chau, 2001). For
example, the relative costs and risks from ICT adoption and implementation can be
considerably higher for smaller firms due to their limited resources and lack of knowledge
around technology management (Pfeiffer, 1992; Grandon and Pearson, 2004).

In contrast to positive outcomes relating to the introduction and use of ICT in large
organizations, research findings regarding the effect of technology in SMEs have been
ambiguous at best. Empirical evidence from the literature on small business ICT suggests that
a number of factors inhibit the uptake of technological innovation and impede the benefits of
ICT adoption. These include a vital lack of financial resources with which to acquire ICT
capital, invest in technological skills and achieve systems integration (Pfeiffer, 1992; Grandon
and Pearson, 2004; Saunders and Clark, 1992). Similar results are also reported by Cragg and
King (1993), who identify economic costs and shortage of technical knowledge as key barriers
to ICT gains in the context of small organizations. Finally, Ballantine et al. (1998) identified
distinctive features of SMEs such as narrow access to capital supplies, absence of business and
IT strategy, and greater emphasis on using technology to automate (Zuboff, 1988). A more
optimistic outlook is given by Dos Santos and Peffers (1995) who found inconclusive results
regarding firm size and the impact of ICT on market share and income gains. Looking at a
sample of banks and the benefits from ATM adoption they conclude that there are no
economies of scale or scope for this technology that favour larger institutions in particular,
however, they did not find any significant results to suggest that such a technology can
specifically benefit smaller firms either. A similar view is shared by Lacity et al. (2014) who
suggest that certain technologies, for example cloud computing can provide equal benefits to
both large and smaller firms albeit in different ways.

Of particular interest for our study are hypotheses that contradict the generally accepted
view and suggest that small organizations may hold certain advantages over their larger
competitors. For instance, perhaps smaller enterprises can adapt faster to internal and external
changes in their operating environment, whereas larger organizations may respond slowly to
technological transformation due to legacy systems that demand substantial modifications (Dos
Santon and Peffers, 1995). Evidence of this would be remarkable because it would mean that



small businesses achieve benefits from ICT adoption that in the long run outweigh more
obvious big firm advantages such as ample financial resources, ICT expertise, and economies
of scale.

The literature on the effects of ICT has shown that firms benefit mostly from cost
reductions due to automation and increase of efficiencies in the production process and less
from an increase in revenue streams. Bigger firms are commonly expected to be more efficient
and thus anticipate better results in this regard (Hall and Weiss, 1967), but as we will go on to
argue there is also evidence that despite their size smaller businesses may also achieve
significant leverage from ICT adoption. Indeed, some of the existing literature points to the
realisation of a range of benefits including operational savings, improvements in business
processes, the cultivation of new markets, higher sales turnover and increases in profitability
(Currie and Parikh, 2006; Kuan and Chau, 2001).

In sum, thus far research examining the impact of ICT adoption on smaller firms,
including mechanisms of value creation and the benefits generated has remained largely
inconclusive. This leaves considerable scope for the study that we have undertaken here in
which we ask not only if there is evidence that ICT adoption generates long-term benefits for
firms but whether particular kinds of firms — small firms — benefit more than others in the long
term.

2.3. Financial technology and bank performance

Traditionally, finance has been the highest spender across all sectors. For example, data
from the U.S. Bureau of Economic Analysis measure computer (OCAM) expenditure in
financial services between 32.5%-38.7%, from 1979 to 1992 (cf. Brynjolfsson and Yang, 1996;
Griliches, 1995). Recent aggregate figures on technology investment worldwide place the
banking and securities sector at the top of ICT spenders’ list with a total expenditure of $486.28
billion— approximately 18% of the total technology investment or 24.8% if we include the
insurance industrys. Consequently, the implications of ICT adoption and use for the global
financial system have been fundamental. ICT did not only transform transaction processes but
is also associated with shifting organizational boundaries (Scott and Walsham, 1998),
facilitating the creation of new financial products, changing the nature of work (Barrett and

3 Source: Gardner (September 2015). Manufacturing and natural resources followed with 476.55
billion USD. These figures are based on real data and partial projections for 2015, however, ICT
expenditure in 2014 follows a similar pattern.



Walsham 1999), globalizing financial markets (Sassen, 2002; Weber, 1994) and restructuring
the character of financial intermediation (BIS, 2002).

Some qualitative case studies have been used to study the effects of ICT on financial
performance (e.g. Scott and Barrett, 2005; Clemons and Weber, 1990). For example, Autor et
al. (2002) examine the introduction of automatic image processing on one of the top 20 US
banks, arguing that the introduction of complementary organizational changes were crucial in
understanding the impact on performance. In Weill and Olson (1989), the authors use six case
studies to investigate the impact that the level of ICT investment has on firm performance.
Their results, from a series of interviews with banking professionals, demonstrate the
organizational complexities involved in defining ICT and difficulties encountered when
searching for an appropriate measure to estimate the impact of technology. Such findings are
particularly useful in order to understand the richness of processes and technology strategies
in specific contexts, but are hard to generalise due to their specific nature.

In terms of econometric studies on ICT in financial services, Casolaro and Gobbi (2007)
estimate profit and cost functions for a panel of 600 Italian banks 1989-2000 and find that ICT
capital intensive techniques significantly increase total factor productivity (TFP). Jun (2008),
examines findings from several studies showing a positive relationship between ICT and
banking performance, and also presents results indicating that ICT investments are associated
with higher returns on assets in a sample of 22 South Korean securities firms. Similarly,
Anderson et al. (2006) investigate the value implications of ICT investments on a panel of 62
Fortune 100 banks and find that firm value increased on average with Y2K spending on
technology. Also, Parsons et al. (1993) estimate a cost function using data from a single large
Canadian bank between 1974 and 1987 finding a weak but significant correlation between
productivity growth and the use of computers. Finally, Alpar and Kim (1990) explore the
impact of ICT on the production of bank services finding that technology is cost saving, labour
saving and capital using.

Although these studies are useful in order to understand the general effect of ICT,
treating technology as a single aggregated category makes it hard to disentangle which aspects
of ICT led to performance increases and identify the dynamic effects of technology adoption.
As a result, many authors have pointed out the scarcity of longitudinal studies examining
particular ICT innovations in financial services. In a survey, Frame and White (2004) could
only identify eight studies of which six use the same data on ATM diffusion (Hannan and
McDowell, 1984; 1987; Sinha and Chandrashekaran, 1992; Saloner and Shepherd, 1995; etc.).
Although they represent an important body of research, these studies focus more on the



diffusion of specific innovations and less on their impact upon business performance. Thus,
Frame and White (2004) conclude that we have a lot of “talk” about financial innovation but
“little action”. In other words, given the size and importance of the financial sector, the number
of relevant studies is surprisingly limited and further scholarly efforts are needed.

In this paper, we combine insights from several different research approaches. As a
result, the approach taken here presents some distinct advantages, for example: firstly it
proposes the in-depth investigation of a particular ICT-related innovation (SWIFT) in the
banking sector rather than examining ‘general purpose technologies’ or ICT broadly, followed
by an econometric analysis on the impact of SWIFT of bank performance. Secondly, the span
of the data allows us to track the effects of SWIFT adoption in a large sample of banks (6,848
in total) across 29 countries. Previous micro-econometric studies have limited themselves to a
single countrys even though many industries, such as financial services, are international in
scope. Thirdly, based on the whole population of SWIFT adopters we are able to track the long-
run effects of adoption (up to 30 years) which is important as the impact of innovation is
unlikely to be realised in the short run (Geroski et al., 1993). Finally, in order to explore the
impact of SWIFT adoption on bank performance and the value—creating mechanisms that come
into play once the technology is implemented — for both small and large banks — we draw on
insights from previous qualitative research (Scott and Zachariadis, 2012; 2014). The
complementary data was gathered through archival research as well as interviews with SWIFT
employees, bank executives, and domain experts who described the SWIFT implementation
process, its cost and potential benefits for different kinds of financial services organizations.

3. Overview of SWIFT and research setting

Our empirical analysis focuses on the adoption of an ‘inter-bank’ financial
telecommunication network called SWIFT. Launched in 1973, SWIFT’s mission was to
facilitate correspondence banking by automating communication between banks through the
introduction of machine readable encrypted messaging standards, thus, enabling banks to send
funds directly to counterparts at increased speed, in higher volumes, for reduced cost, and with
improved security (Winder, 1985). In some regards, SWIFT can be compared to an electronic
data interchange (EDI) or co-operative interorganizational system (10S) allowing trading

4 An exception to this is Beccalli (2007), who looks at a total of 737 banks in 5 European countries,
however, the panel data used cover only 5 years in total and fail to identify any long-term effects
which may last up to 10 years.
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partners — in this case financial institutions — to “exchange structured business informations
electronically” (lacovou et al., 1995, p.466). SWIFT’s diffusion began with European-based
banks and gradually moved to countries such as the US and UK (see figure 1)e. In this section,
we provide a detailed overview of SWIFT’s proprietary communications platform: its network,
the costs and benefits from its adoption, and its mission. We conclude by considering the
assumptions made by practitioners in financial services about the benefits of SWIFT
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Fig.1. SWIFT diffusion in eight chosen countries (1977-2006).

SWIFT has established itself as a trusted third party, functioning as the core gateway

especially for large-value payments. Weirdt et al. (2005) described it “as an obligatory passage

5 In the case of SWIFT these are financial messages such as instructions for payments,
confirmations, settlement messages, letters of credit, securities transactions, and other types of
standardized processes.

6 Figure 1 presents the accumulative diffusion curve of all SWIFT adopters across eight of the
countries in our sample between 1977 and 2006. Even though Germany led the way until approx.
1985, the US and UK SWIFT population base grew substantially making these two countries the
largest SWIFT adopters. As it can be seen the diffusion curve does not seem to follow the traditional
“S” shape, which could suggest that the SWIFT diffusion process has not been completed by any
means.
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point to other parts of the transactional infrastructure, which gives it effective control of the
[global] payment system”. Since its founding, there has been a working concord among SWIFT
members to support its operation as a not-for-profit “industry co-operative”, reinvesting any
surplus in process and product improvement. During its lifetime, there have been some
business and connectivity ‘solutions’ in the tech market that engaged in competition, however
they only accounted for a small fraction of business, and did not offer a comparable level of
service or global coverage, nor they performed its standards and community development roles.

As the first network innovation of its kind in financial services, SWIFT necessitated
the development of messaging standards to reduce operational complexity and advancements
in network security protocols. Today SWIFT operates a highly reliable and secure IP network
(SIPN) that offers a single window access to the financial world and allows for interoperability
and high end-to-end automation (also known as “Straight-Through-Processing”) through a vast

range of standards, technological applications and connectivity solutions.
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Fig.2. SWIFT implementation timeline

3.1. Costs and benefits of SWIFT adoption

The costs and benefits of adoption for different banks can vary significantly which
means a thorough analysis of deployment (usage needs, interfaces, standards compliance, etc.)
must be undertaken in the pre-implementation phase (see Figure 2). The main fixed costs relate
to the original installation which includes all the items in the implementation phase. Once
SWIFT is up and running (post-implementation stage) there are additional costs associated
with maintenance, fees, training, software and hardware upgrades, and improvement expenses.

12



Going forward there may be further adjustment costs and subsequent software development to
integrate the system with the internal banking processes.

In contrast to the expenses, benefits are typically not realized until the infrastructure is
properly configured and used. The benefits that SWIFT can be distinguished into intangible
and tangible aspects. Potential intangible benefits are related to the reduction of operational
risk and fraud (due to the less manual intervention and more secure transaction environment),
enhancement of customer satisfaction, security and resilience, easier regulatory compliance,
greater visibility and control (allowing for better cash management), reliability and timing.
These benefits are difficult to measure and therefore are not directly dealt with in our study,
however, we would expect that they can contribute towards profitability.

Probably the most obvious tangible benefit, especially in the case of larger financial
institutions, is the reduction of operating expenses. While the implementation of SWIFT can
be a costly investment it is regarded as having a cost-saving effect. At a basic level, SWIFT
replaces direct links to corresponded banks with a centralised cloud-based solution that allows
member to contact anyone on the network (see figure 3). However, it also helps to reduce user’s
costs by providing automation (through greater standardization and interfacing), security,
speed, and economies of scale thus reducing marginal costs in the long-term via increases in
labour productivity. These benefits extend across numerous business processes and
transactions commonly used in banking such as payments, confirmations, financial reporting,
pre-trade, trade, and post-trade activities. Interviews with financial services professionals
enabled us to document this step-by-step progressive roll-out of SWIFT adoption through each
business area. They confirmed that after the initial investment period, long-term operating costs
decreased as SWIFT became further integrated into their back-office automated production
systems.

13
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Note: Figure 3 presents a detailed illustration of the mechanism through which SWIFT adds value in comparison
to the old system of communication between banks (telex, FAX, and other proprietary networks).

The mutuality generated by SWIFT’s industrial cooperative governance structure
ensured a phase of initial reciprocal adoption by its founding members with subsequent
momentum achieved by leveraging the counterpart banking relationship. In other words, firms
compelled trading partners to connect as a condition of business. Large banks were able to
assert new terms of business and thus realise the economies of scale promised by SWIFT
adoption. Other smaller firms were actively recruited as SWIFT executives realized from the
outset that network coverage was vital. Indeed, we documented on-going programmes to
connect countries and enroll the widest possible range of financial institutions in our field
study.

SWIFT delivers very high reliability and is now a core part of the largely taken-for-
granted international financial services information systems infrastructure. Indeed, during our
field study we frequently heard SWIFT referred to as the “plumbing” of international financial
services. In other words, financial services professionals had come to regard SWIFT as a utility
that fulfilled a basic but low-value facility. Moreover, its continued drive to reward high
volumes led one interviewee to claim that SWIFT was built “by big banks, for big banks”. This
value neutral “utility” status and the claim that its benefits accrue mainly to large financial
firms, represents the dominant ‘industry wisdom.” Neither claim has been systematically
investigated, however.

Challenging these active working assumptions lies beyond the mandate of the actors
involved. SWIFT’s attention is on “lean management” and their main interest is in the analysis

of members’ usage patterns along functional lines (rather than size of firm). By definition,
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SWIFT membership relieves firms of the need to analyse core transactional network
technology so that they can focus on developing other kinds of service innovation. Regulators
have oversight but their attention is on audit, systemic risk and compliance. The impact of
SWIFT adoption on firm performance thus remains a blind spot both in the financial services

industry and the academic literature.

4. Data and methods

Our main dataset is the entire population of SWIFT adopters worldwide from 1977 to
2006. This consists of the complete list of live SWIFT users operating on their “SwiftNet FIN”
(or “SNFIN”) network — the most popular service and core SWIFT product — across 219
countries and territories. Considering the complexity of the financial systems around the world
and the constraints that are placed from national financial regulatory bodies, we also limited
our initial analysis to Europe and the Americas. Since 1977, SNFIN has been adopted by 3,380
banks in the 29 countries of our sample.

To this panel, we matched information from Bankscope, a global database containing
information on more than 28,000 public and private banks (adopters and non-adopters of
SWIFT) around the world. This is compiled by Bureau van Dijk (BVD), a European electronic
publisher of business information. The database combines data from seven sources including
Fitch Ratings, Capital Intelligence, the Economist Intelligence Unit, Moody’s, Standard and
Poor’s etc. It includes all the information in the banks’ published accounts and is reasonably
comprehensive in coverage. The product of this merge is a unique dataset containing a large
sample of firm-level longitudinal information on ICT adoption and financial performance. Our
financial data run from 1997 (the first year that Bankscope was produced) through 2006, but
due to the small number of observations in years 1997 and 2006, we exclude them from our
estimations and exploit the years from 1998 to 2005. After cleaningz we are left with an

unbalanced panel of 6,848 firms and up to eight years of financial data.

7 We clean our dataset from extreme negative and positive values that appear in our factor inputs. We
also avoid dropping the data by winsorising our performance variables on the top and bottom
percentiles. Results are similar if we simply trim the outliers.
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Table 1

Country Statistics.
@ 2 (©) 4 ©) (6)
Sample Number of Percentage  Matched Prg)z())r(';lfon
Country name fi Percent SWIFT of SWIFT adopters
irms . . adopters
adopters population in sample .

in sample
Austria 230 3.36 100 1.22 69 30.00
Belgium 98 1.43 88 1.08 43 43.39
Canada 83 1.21 62 0.76 31 37.35
Cyprus 29 0.42 38 0.46 15 51.72
Czech Republic 32 0.47 28 0.34 16 50.00
Denmark 121 1.77 59 0.72 41 33.88
Estonia 10 0.15 13 0.16 7 70.00
Finland 19 0.28 22 0.27 7 36.84
France 468 6.83 250 3.06 118 25.21
Germany 1710 24.97 298 3.65 178 10.40
Greece 23 0.34 41 0.50 19 82.60
Hungary 40 0.58 43 0.53 25 62.50
Ireland 70 1.02 81 0.99 37 52.85
Italy 782 11.42 258 3.16 167 21.35
Latvia 23 0.34 27 0.33 23 100.00
Lithuania 10 0.15 12 0.15 10 100.00
Luxembourg 115 1.68 148 1.81 83 72.17