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Abstract  - To-date the literature on Information and Communication Technology (ICT) and particularly service-enabled 
innovation has focused predominantly on work conducted in ‘developed’ countries of Western Europe and North America. 
Historically, this has been due to a lack of empirical evidence available or data collected in ‘developing’ countries, as well as 
access to comparable examples of innovation within these nations. This situation results in the application of ideas and 
concepts conceived in the developed world being retrofitted into the developing world, often applied under misguided or 
differing assumptions. Whether and how the adoption of service innovation in developing countries differs from developed 
countries therefore remains an unexplored. Hence, what are the patterns of ICT-enabled innovation adoption in developed 
and developing countries within a service context? To explore this question, this paper focuses on the ICT-enabled 
innovation of services in the Australian and Indian banking sector, specifically internet banking (IB) and its adoption which 
occurred globally during the late 1990s and early 2000s. The aforementioned question is explored through a comparative 
interpretive study of IB adoption using Barras’s (1996) ‘Reverse Product Cycle” innovation model in services, along with 
supporting industry examples from both developed and developing contexts. The key findings of this study demonstrates that 
the dynamics of IB adoption in both the Australian and the Indian context appears to be the opposite of the other, and hence 
maybe context specific. These findings bring into question the direct application of innovation models and frameworks 
created through the study of innovations in developed countries are not directly applicable in developing countries. 
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I. INTRODUCTION  
 
The adoption of ICT has enabled innovation, and the 
internet especially has provided considerable 
economic growth in developed countries and that this 
has contributed to increasing the economic gap 
between developed and developing countries (World 
Bank 2008) More recent developments in developing 
countries, however, indicate that this will not 
necessarily continue to be the case.  
 
The adoption of IT-enabled innovations appears to 
promise faster economic growth in developing 
countries is a recent phenomenon (Pick & Azzari 
2008). During the late 1990s ICT-enabled service 
innovation gained greater prominence as the service 
industry created economic benefits for many 
countries (Miles 2008; Dörner et al. 2011), and began 
to boost economic development for communities 
across the world (World Bank 2008). An empirical 
base focuses on internet and mobile banking (IB) and 
presents exemplary cases of ICT-enabled service 
innovations (ref?). The literature demonstrates that in 
developed countries the adoption of internet banking 
(IB) has contributed to significant improvements in 
banking services such as cost reduction and increased 
efficiency for customers (refs? from literature).  
 
The adoption of IB in developing countries though 
has not been as widespread as that in developed 
nations (Pick & Azzari 2008). It is therefore of 
particular interest to examine whether the IB adoption 
patterns and the implications of this adoption in 

developing countries differ from those in developed 
countries. 
 
II. LITERATURE REVIEW  
 
Understanding Global Internet Banking  
To understand the adoption of IB, the literature 
review covers 27 countries and comprises the 
development, challenges and opportunities the 
internet has brought to users and providers. The 
literature has been sourced from 1995, the beginning 
of IB, to 2012 as more countries introduced IB. Much 
of the literature emerged during the period 1997–
2004 as this was the period in which IB had the 
greatest impact and was a subject of debate for many 
academics. The IB literature demonstrates that the 
driving forces behind the rapid transformation of 
banks were factors such as economic development 
(Komal & Rani 2012), maturing financial markets, 
deregulation and new product development (Lustsik 
2003). During the initial period of IB, banks were 
quick to adopt rapidly evolving electronic and 
telecommunication technology to deliver self-service 
banking to customers (Radhika & Mukund 2003; 
Chen & Chen 2009; Khare et al.2012). The 
movement by consumers from traditional branch-
based banking was a shift to electronic delivery 
channels such as IB (Karjaluoto & Pento 2002; Vinh 
et al. 2010).  
Banks had, in many instances, leveraged the internet 
to offer low-cost, high-value-added financial services 
(Jeevan 2000; Stamoulis 2000; Malhotra & Singh 
2010), despite the security and trust concerns which 
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persisted (Zhao et al. 2008; Zhou 2011). Other banks 
introduced 
IB due to competitive pressures. While no literature 
offers an explanation for industry adoption, the lack 
of understanding increases when considering global 
adoption. In addition, mobile phone banking 
considered to be a by-product of IB, had an 
unsuccessful history in developed nations, while 
developing nations experienced quite strong adoption 
of mobile phone banking services (Porteous 2006; 
Columbus 2012). The increased prevalence of mobile 
phones amongst consumers has indeed provided 
greater propensity for mobile banking service since 
its inception (Goyal, et al. (2012), such that greater 
banking services are now being offered to the 
unbanked poor than ever before (Ghosh, 2012), 
providing greater economic benefits to poorer 
communities.  
 
Growing Importance of ICT in Service Innovation  
It was during the late 1990s that ICT-enabled service 
innovation gained greater prominence (Miles 2008), 
mainly due to the services industry increasing its 
contribution to GDP and economic growth (Ark et 
al.2003; Ahlstrom 2010; Brynjolfsson & Saunders 
2010). By the late 1990s the services industry 
accounted for approximately 70% of Gross Domestic 
Output in Europe (Rubalcaba 2004), while the role of 
manufacturing was conversely declining. Impetus had 
been provided to policy makers and academics who 
had regarded services as having something of an 
auxiliary role in the economy at large (Howells 2000; 
Brynjolfsson & Saunders 2010). The service 
industries began to show prominence among 
practitioners and academics as competitive advantage 
was observed (Stratopoulos & Lim 2010), and hence 
greater attention was devoted to this growing body of 
knowledge from the year 2000 onwards. 

 
Fig 1: Emergence of ICT-enabled service innovation from 

previous literature 
 

As illustrated in Figure 1, there is an assumption that 
innovation and service literature have become 
interrelated to the extent that a strong combination of 
technology innovation and business ideas have started 
to transform and impact on the service industry (Ark 
et al.2003). The result of this ICT enablement of 
businesses and the service offerings by such 
businesses has indeed improved customer service 
delivery (Rubalcaba 2004; Slykeet al.2010; Ahlstrom 

2010; Khara et al.2012). As this technology has 
become a key 
driver of growth in service firms (Alic 1994; 
Stratopoulos & Lim 2010), the topic has emerged as 
an important subject for policy makers (Howells 
2000; Jong et al.2003). The increased knowledge of 
the service industry appears to have relied heavily on 
the development of ICT innovations; in return, the 
service innovation literature appears to have received 
greater coverage by researchers.  
 
Emergence of Service Innovation  
The growing importance of service innovation has led 
researchers to identify both its similarities to and 
differences from product innovation, although it is 
more complex than product innovation (Dörner et al. 
2011). For example, Froehle and Roth (2007) 
explored the interlinking of organisational resources 
and new service development while Ettlie and 
Kubarek (2008) explored similarities of service 
innovation to product innovation and found the 
novelty of manufacturing innovation to have a higher 
impact on innovations in products. Another view on 
service innovation presented by Kristensson et al. 
(2008) suggests customers are more central to the 
development of service innovations than product 
innovations, yet the strategies they offer appear to be 
no different from the ones offered by product 
innovations theories such as Rogers (1983). Despite 
these attempts to understand the emerging field of 
service innovation, the underlying theoretical 
perspectives have limitations.  
The reverse cycle model of Barras (1986) as 
summarized in Table 1 emerged from the banking 
industry and has often been regarded as the first 
innovation theory for services (Toivonen & 
Tuominen 2006). The reverse cycle model suggests 
that the process of service innovation occurs in 
reverse order to that of product innovation. For 
example, service firms may adopt innovations 
developed by technology companies and incorporate 
them within a service offering to create efficiency, 
new offerings and improved quality over time. Barras 
(1986) explains innovation through the use of ICT to 
offer financial products which had not been offered 
before, thus providing a competitive advantage in the 
delivery of banking services. Primarily, Barras’s 
theory originated within developed country settings; 
it remains to be tested whether the model is valid in 
developing countries. 
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ICT- enabled Service Innovation  
Information and communication technology has 
enabled innovation in service delivery and has 
resulted in the shift from traditional manufacturing to 
a service industry (Chesbrough & Spohrer 2006). An 
example of service innovation is the use of ICT 
systems for online tracking of parcel delivery by the 
international delivery company Federal Express to 
provide an improved level of service. Other industries 
such as internet-based shopping and the health 
industry (Buntin et al. 2011), the publishing industry 
(Dittmar 2011) and the environmental industry 
(Melville 2010), are also examples of the impact of 
ICT on business efficiency. Their service-based 
innovations have allowed organisations to offer ever 
improved levels of quality and service through the 
application of IT within their organisations and 
industries (Gambardella & McGahan 2010; Slyke 
2010; Buntin et al. 2011).  
Another ICT-enabled service innovation has been the 
development of the self-service channel in the 
banking industry which has brought many benefits to 
banks by way of cost savings, and benefits to 
customers by way of convenience (Oliveria & Von 
Hippel 2009; Castro et al. 2010). Similarly, Ayanso et 
al. (2010) identified the use of the internet as a means 
to manage online sales performance of different 
channels for serving customers such as the branch 
and the internet (AL-Hajri & Tainall 2011). From the 
above examples, the benefits of ICT in services 
appear to have increased in importance in business 
(Stratopoulos &Lim 2010), and to have created 
greater economic and financial benefits for customers 
and organisations (Brynjolfsson & Saunders 2010; 
Dittmar 2011).  
 
III. RESEARCH METHOD  
 
Data collection for this case-based research comprises 
of qualitative data derived from the experiences of the 
target organisations as the diffusion of IB had 
numerous intentions which required interpretation 
and analysis. The qualitative approach allowed the 
researcher to discover and capture the views, actions 
and motives of the participants (Seawright & Gerring 
2008). Heaton (1998, cited in Truath 2001) suggests 
interpretation using tools such as observation, 

interview and document analysis as a means of 
examining IS-based evaluation in two different 
cultural settings across developed and developing 
nations, Australia and India. In total, eleven 
Australian bank executives were approached and nine 
responded favorably, while ten Indian bank 
executives were approached and ultimately eight 
agreed to the interviews.  
 
Research Questions: What are the patterns of 
information technology enabled innovation adoption 
in developed and developing countries? How do they 
differ and why?  
 
Analysis - Reversing the Reverse Product Cycle  
The process of introducing new technology in a 
service industry such as banking follows a predefined 
path, according to Barras (1986). The path uses IT-
enabled innovations to enhance the performance of an 
overall product or service offering (Gambardella & 
McGahan 2010; Ordanini & Rubera 2010). Barras 
(1986) indicates that the process called ‘the reverse 
product cycle’ firstly improves the overall efficiency 
of the service offering, which is followed by the 
second phase of improved quality of the product, and 
finally resulting in a new product through the 
application of the ICT. During the process of 
introducing IB in Australia and India, the evidence 
from the data appears to support the reverse product 
cycle process in Australia, while in India the adoption 
process appears to be reversed as proposed by Barras. 
The three phases of Barras’ theory (1986) are 
analysed below for both Australian and Indian banks 
using the data obtained from executives.  
 
Phase 1: Using Information Technology to 
Improve Efficiency or Create a New Service?  
In India though, the initial stages of IB introduction 
allowed banks to create a new set of products which 
had not been offered to customers previously. In the 
process a new set of customers were now touched by 
IB which allowed them to develop a banking 
relationship that had not previously existed. Ind1, for 
example, believed satisfying a new generation of 
consumers using IB was vital, ‘possibly the new 
generation of customers coming into bank with 
organisations’. These consumers had not previously 
had a banking relationship and the product was a 
‘new service’ (Barras 1986). The internet now offered 
millions of potential consumers the opportunity to 
purchase new products unavailable before. As part of 
the process of developing new offerings, a bank used 
the internet to provide ‘railway ticket booked over 
internet anywhere is good enough for a travel, so is 
the air ticket’, and a new product was born. The 
internet was used for the enablement of a new 
product offering which could not have existed before.  
From the above review, the data appears to 
demonstrate that IB in Australia did indeed improve 
the efficiency of delivery to customers of banking 
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services, yet in India the customers were largely new, 
and hence IB was an entirely new product as no 
previous banking relationship or product had existed 
accessible to those consumers. As technology 
infrastructure matured, the quality of the service 
offered by banks also improved and this was evident 
from the banks which adopted IB later than their 
peers in the industry.  
 
Phase 2: Using Information Technology to 
Improve Quality of Service  
According to Barras (1986), the application of IT to 
services in the ‘send phase’ yields improvements in 
the quality of the service as understanding of the 
nature of IT matures. Both Australia and India 
experienced improvements in the quality of the IB 
service as consumers’ acceptance and the IT 
supporting the banking service matured. An 
Australian bank experienced a phase where their 
understanding of the innovation of IB assisted them: 
‘So we learnt a lot I think about that [internet 
banking] and about how to do it and how not to do it 
so that’s how the customer base really influenced the 
decision but it was really also around understanding 
our customers more, about understanding what their 
transaction volumes were, what their loads were, 
those sort of things’. This increased understanding 
allowed banks to offer a superior service and ensure 
the IB platform was leveraged to a greater extent. In 
India, a similar strategic approach appeared as 
banking services and infrastructure became more 
aware of the needs of consumers. Similarly, Indian 
banks also found improved service to customers to be 
a major differentiator: ‘People have made it this is 
going to give you market feasibility, customer service 
and availability. So that is why the entire decision 
was taken that we should go for this thing but it 
should be as early as possible’. Improved quality 
appears to be a key driver for banks offering IB, in 
both Australia and India. Banks saw the internet 
channel as a way of ensuring outdated processes were 
improved and streamlined to offer better service to 
their customers.  
 
Phase 3: Using Information Technology to Create 
a New Service or Improved Efficiency?  
According to Barras (1986), in the final stage of the 
process, IT will often be used to develop a new 
product suite as the industry and consumer base 
become accustomed to and develop a greater level of 
understanding of the value of the IT-enabled service. 
For example, Aus8 saw the opportunity to develop a 
new service through selling other products with IB as 
a strategy to create more revenue, often referred to as 
cross-selling. ‘It was not so much like a cost saving 
measure and as you already know it was very much 
about trying to get to lift up cross selling and the view 
was what is the value proposition as to why a 
customer would want all of their products with you.’  

Australian banks used technology skills and their 
knowledge about customers’ requirements to extend 
what was initially an improvement of existing 
services via the internet to the development of new 
services and products. Australian bank Aus3had 
started the process of developing new approaches to 
offer a new product: ‘So that was already the 
dawning of the thinking about how can we move 
customers to different channels and the advent of call 
centres were starting to take off. An executive from 
Aus9 said, ‘We are certainly tracking the volume and 
the volumes are certainly encouraging enough for us 
to warrant some further investigation definitely and 
of SMS combined with the few queries we are getting 
around the access PDAs that certainly people are 
looking for that much and that more convenient 
access to be able to do when and where they want to’, 
indicating a new offering on the platform originally 
created by IB. Indian banks, however, appeared to 
follow the reverse in this final stage, as suggested by 
Barras (1986), to offer streamlined banking products. 
Banks were forced to upgrade their banking 
technology and develop streamlined processes to 
handle the new customer base. Through the program 
of interconnection initiated by the internet, banks in 
India became more efficient and in the process used 
IT to streamline their banking services. As part of the 
streamlined processes, banks began to offer ATM 
services and other enhanced internet-based banking 
services. Barras (1986) indicates that while service 
innovation may follow the process of product 
innovation in developed countries, it appears that this 
process may be reversed in developing countries, as 
observed in the adoption of IB in India.  
 
DISCUSSION AND ANALYSIS  
 
The key research objective of this paper was to 
understand the dynamics of ICT-enabled innovation 
adoption in developed and developing countries and 
to explore if and how they differ. It has been 
observed that Australia did not have any emerging 
class of citizens; there was no reference to such a 
class in the data. It was evident in the data that in 
India the emerging class arising from improved 
socio-economic conditions has a significant role in 
the adoption of innovation as mentioned above by the 
Indian bank executives. For example, the emerging 
class was a motivator for Indian banks offering a new 
range of services, as indicated by Ind4 below 
“Populations experiencing financial affluence are a 
major enabler of technology adoption (Ind4), and this 
affluence can have a major impact, particularly on the 
lives of younger and educated citizens in developing 
countries” to a greater extent than in developed 
nations (Bijapurkar 2007). This increasing affluence 
has altered the dynamics of the adoption of 
technology in these countries as these customers have 
been targeted by new organisations which understand 
customers’ needs quite differently from traditional 
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and established organisations. These factors 
contributed to the differences in adoption of IB 
between Australian and Indian banks, and may hence 
result in the different theoretical viewpoints which 
have emerged among nations in North America and 
Europe. In the light of this apparent difference in the 
adoption of technology, the objectives of this study 
were explored through the research questions:  
 
Reversing the Service Innovation Cycle  
The impact of adoption and the characteristics of 
motivation appear to be vastly different in developed 
and developing countries. These characteristics were 
further explored using DIT and service innovation.  
 
Toivenen and Tuominen (2006) claim the Reverse 
Product Cycle, originally developed by Barras 
(1986), as the first insight into the adoption of 
technology in services. Barras’ (1986, 1990) research 
claims that when new technology from one field is 
introduced for the improvement of another industry 
(i.e., services), the process of product innovation is 
reversed. In the case of IB, the internet which was 
conceived within the defense industry had 
transformed into applications in banking, and 
similarly the mobile phone originally developed for 
communications had been used as a banking 
technology. These technological transformations 
bring efficiencies, quality and then product 
innovation in three distinct stages of the process 
within the industry that has adopted the technology. 
The reverse of this is often the case in service 
innovations, hence, the term ‘reverse product cycle’.  
The first stage of the process is designed to increase 
the efficiency of delivery of the existing services 
from technology which was used in another field; the 
second stage is to improve the quality of services; and 
the third and final stage is to develop new services 
with enhanced features. Barras (1986, 1990) 
highlights the application of technology (the internet) 
in fields other than its original application. In this 
instance, banking was the recipient industry. This 
study appears to show that for developing countries 
the use of the internet in the service environment 
presents a radical innovation.  
 
As such, the reverse product cycle observed in 
developed countries may not apply universally to all 
countries, particularly in developing countries where 
the adoption of innovation appears to be different, 
often driven by different consumer needs.  
 
Table 2 suggests that the reverse product cycle, as 
described by Barras (1986), appears to operate in 
India. Hence, this research appears to demonstrate 
contradictory views of the reverse cycle for 
developing nations where the application of new 
technology may have different implications and serve 
a different class of customer than in developed 
countries.  

CONCLUSION  
 
The adoption of IB in developing countries appears to 
have followed the reverse of that in developed 
countries, in that the deployment of new products was 
followed by improvements to quality and efficiency. 
Internet banking was a new service for consumers in 
many developing countries, and the ‘unbanked’ 
(Johnston & Morduch 2008) had for the first time the 
chance of obtaining services which would benefit 
their social and economic wellbeing. As these 
banking services gained momentum among 
consumers as their needs were being met (Ulwick 
2002), improvements in the quality of the 
infrastructure and supporting policies enabled a more 
focused approach by service providers (Bitner et al. 
2000; Durkin 2004). Consumers gained greater 
confidence in the service being offered (Hitt & Frei 
2002) and demanded greater efficiency as additional 
offerings such as MB become available. Table 2 
below demonstrates the analysis for Barras’s model. 
In developing countries, limited physical 
infrastructure led banks to use a new channel to 
generate services which had been previously 
unavailable (Li 2001; Cracknell 2004). Rapid uptake 
of new services then prompted service providers to 
search for more efficient means of providing the same 
services. The internet was rapidly being overtaken by 
mobile technology as a means for delivering services 
more efficiently and to a larger customer base using 
the latest technology (Mishra 2002). As the emerging 
consumer class started engaging in the economy 
(Hiscock 2008), technology and the efficient delivery 
of services brought about a service revolution in 
developing countries, bringing with it great consumer 
demands (Popkin & Iyengar 2007). 
Rural and poorer regions in the world are likely to be 
ignored by service providers (Prahlad 2005); 
however, technology may enable these regions to 
disrupt traditional, age-old practices. In this study, the 
informal, village-based hawla method of banking 
(Buencamino & Gorbunov 2002; Schramm & Taube 
2003) appears to have been disrupted. The services of 
village merchants who lent money, provided options 
for funds and facilitated the transfer of overseas 
remittances were threatened by IB. The cost savings, 
increased security and immediacy of IB replaced 
informal and often risky methods. A previously 
under-served customer’s basic financial needs could 
be met securely and safely with the coming of IB 
(Christensen & Raynor 2003). Meeting customers’ 
unmet needs for a job or function can lead to the 
successful development of a product or solution 
(Ulwick 2002, 2008). 
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