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Unlike the invention of a new technology, which often appears to occur as a single event or jump, the diffusion 

of that technology usually appears as a continuous and rather slow process. Yet it is diffusion rather than 

invention or innovation that ultimately determines the pace of economic growth and the rate of change of 

productivity. Until users adopt a new technology, it can contribute very little. ‘In the history of diffusion of many 

innovations, one cannothelp being struck by two characteristics of the diffusion process: its apparent overall 

slowness on the one hand, and the wide variations in the rates of acceptance of different inventions, on the 

other.’ (Nathan Rosenberg, 1972) The Reserve Bank of India has set up an inter regulatory Working Group 

(WG) to study the entire gamut of regulatory issues relating to Fin Tech and Digital Banking in India. The 

Working Group has been set up in view of the growing significance of Fin Tech innovations and their 

interactions with the financial sector as well as the financial sector entities. The Financial Stability and 

Development Council - Sub Committee (FSDC - SC) at its meeting held on April 26, 2016 had decided to set up 

such a Working Group to look into and report on the granular aspects of Fin Tech and its implications so as to 

review and appropriately reorient the regulatory framework and respond to the dynamics of the rapidly 

evolving Fin Tech scenario.  

 

 

1. Introduction 

The terms of Reference of the Working Group will be 

i. To undertake a scoping exercise to gain a general understanding of the major Fin Tech innovations / 

developments, counterparties / entities, technology platforms involved and how markets and the financial 

sector in particular, are adopting new delivery channels, products and technologies.  

ii. To assess opportunities and risks arising for the financial system from digitisation and use of financial 

technology, and how these can be utilised for optimising financial product innovation and delivery to the 

benefit of users / customers and other stakeholders. 

iii. To assess the implications and challenges for the various financial sector functions such as intermediation, 

clearing, payments being taken up by non-financial entities.  

iv. To examine cross country practices in the matter, to study models of successful regulatory responses to 

disruption across the globe.  

v. To chalk out appropriate regulatory response with a view to re-aligning / re-orienting regulatory guidelines 

and statutory provisions for enhancing Fin Tech / digital banking associated opportunities while 

simultaneously managing the evolving challenges and risk dimensions.  

vi. Any other matter relevant to the above issues. The Working Group may invite views from representatives 

from any area relevant to its terms of reference and may also, at its discretion, co-opt entities in the 

payment, telecom, software and start up ecosystem. The Working Group will submit its report within six 

months from the date of its 

  

2. Aspects of  Financial Technology 

Financial technology, also known as fintech, is an economic industry composed of companies that use 

technology to make financial services more efficient. Financial technology companies are 

generally startups trying to disintermediate incumbent financial systems and challenge traditional corporations 

that are less reliant on software. 

The National Digital Research Centre in Dublin, Ireland, defines financial technology as "innovation in 

financial services", adding that "the term has started to be used for broader applications of technology in the 

space – to front-end consumer products, to new entrants competing with existing players, and even to new 

paradigms such as Bitcoin".
[2]

 

Fintech refers to new applications, processes, products or business models in the financial services industry. 

These solutions can be differentiated in at least five areas.
[3]

 

1. First, the banking or insurance sector are distinguished as potential business sectors. Solutions for the 

insurance industry are often more specifically named "InsurTech". 
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2. Second, the solution with regards to their supported business processes such as financial information, 

payments, investments, financing, advisory and cross-process support.
[4]

 An example is mobile payment 

solutions. 

3. Third, the targeted customer segment distinguishes between retail, private and corporate banking as well as 

life and non-life insurance. An example is telematics-based insurance that calculates the fees based on 

customer behavior in the area of non-life insurance. 

4. Fourth, the interaction form can either be business-to-business (B2B), business-to-consumer (B2C) or 

consumer-to-consumer (C2C). An example is a social trading solution for C2C. 

5. Fifth, the solutions vary with regard to their market position. Some, for example, provide complementary 

services such as personal finance management systems, others focus on competitive solutions such as e.g. 

peer-to-peer lending. 

 

Sector Business process 
Customer 

segment 

Interaction 

form 
Market position 

 Bank 

 Insurer 

 Payments (e.g. digital wallets and 

peer-to-peer payments) 

 Investments (e.g. equity 
crowdfunding and Peer-to-peer 
lending) 

 Financing (e.g. crowdfunding, micro-
loans and credit facilities) 

 Insurance (e.g. risk management) 

 Advisory 

 Cross-process (e.g. big data analytics 
and predictive modeling) 

 Infrastructure (e.g. security) 

 Retail 
banking 

 Corporate 
banking 

 Private 
banking 

 Life 
insurance 

 Non life 
insurance 

 C2C 

 B2C 

 B2B 

 Bank/insurer 

 Non-bank/insurer – 
bank/insurer-cooperation 

 Non-bank/insurer – 
bank/insurer-competition 

 

3. Digital Technology 
Technology has introduced new ways of delivering banking to the customer, such as ATMs and Internet 

Banking. Hence, banks have found themselves at the forefront of technology adoption for the past three decades. 

Revised Technology Adoption Life Cycle models develop a framework for technology evolution in e-banking. 

IT investments will prove critical for supporting new aggressive moves by Indian banks. Several nascent 

technologies, which already are powering new offerings in sectors such as apparel, energy, healthcare, and 

entertainment, show great promise for helping banks reach entirely new segments of customers by making them 

economically viable for the first time. Thus understanding the workings of the diffusion process is essential to 

understanding how technological change actually comes about and why it may be slow at times. Diffusion can 

be seen as the cumulative or aggregate result of a series of individual calculations that weigh the incremental 

benefits of adopting a new technology against the costs of change, often in an environment characterised by 

uncertainty (as to the future evolution of the technology and its benefits) and by limited information (about both 

the benefits and costs and even about the very existence of the technology). 

Although the ultimate decision is made on the demand side, the benefits and costs can be influenced by 

decisions made by suppliers of the new technology. The resulting diffusion rate is then determined by summing 

over these individual decisions. The most important thing to observe about this kind of decision is that at any 

point in time the choice being made is not a choice between adopting and not adopting but a choice between 

adopting now and deferring the decision until later. The reason it is important to look at the decision in this way 

is because of the nature of the benefits and costs. By and large, the benefits from adopting a new technology are 

flow benefits which are received throughout the life of the acquired innovation. However, the costs are typically 

incurred at the time of adoption and cannot be recovered. There may be an ongoing fee for using some types of 

new technology, but typically it is much less than the full initial cost. 

That is, ex ante, a potential adopter weighs the fixed costs of adoption against the benefits he expects, but ex 

post, these fixed costs are irrelevant because a great part of them have been sunk and cannot be recovered. This 

argument in turn implies two stylised facts about the adoption of new technologies: first, adoption is usually an 

absorbing state, in the sense that we rarely observe a new technology being abandoned in favour of an old one. 

This is because the decision to adopt faces a large benefit minus cost hurdle; once this hurdle is passed, the costs 

are sunk and the decision to abandon requires giving up the benefit without regaining the cost. Second, under 

uncertainty about the benefits of the new technology, there is an option value to waiting before sinking the costs 

of adoption, which may tend to delay adoption. 

The Reserve Bank of India (RBI) has played a pivotal role in this process of transformation of the financial 

sector with the use of IT. As the central bank, the RBI has strived to create a conducive environment for 
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promoting technological adoption encompassing the financial sector. Moreover, being an important institution 

in the financial sector, it too has undergone the process of technological change. Finally, the RBI has 

endeavoured to streamline technological change in a manner that would help enhance the inclusiveness of the 

financial sector. 

In order to ensure the technology development in banks RBI has adopted the theme ‘Enabling IT as a strategic 

resource for enhancing enterprise knowledge, improving customer service, strengthening governance, increasing 

overall efficiency and ensuring friendly systems’ in its IT Vision 2011–2017. The key technology initiatives 

under this theme are: 

 Web 3.0 cluster of user-focused technologies, which extensively leverage social media and facilitate 

collaboration, sharing, creativity, conversational marketing, customer advocacy, and innovation.  

 Cloud computing, the Internet-based, highly scalable computing infrastructure that provides on-demand 

processing, application services, and data storage.  

 ‘Big Data’, which will transform the ability of banks to perform analytics through a combination of 

proprietary and public data, leveraging next generation processing capabilities.  

 ‘Internet of Things’ is the extension of computing from the PC to interconnected sensors and devices that 

communicate through shared networks.  

Banks, which are able to leverage these technology discontinuities, will be able to create a significant 

advantage over their peers. 

 

4. The S-Curve 

The S-Curve is a natural implication of the observation that adoption is usually an absorbing state. An important 

alternative model is a learning or epidemic model, which is widely used in the marketing and sociological 

literature on diffusion. In this model, consumers can have identical tastes and the cost of the new technology can 

be constant over time, but not all consumers are informed about the new technology at the same time. Because 

each consumer learns about the technology from his or her neighbor, as time passes, more and more people 

adopt the technology during any period, leading to an increasing rate of adoption. However, eventually the 

market becomes saturated, and the rate decreases again. This too will generate an S-shaped curve for the 

diffusion rate. However, recently a newer line of research has been opened up by economists such as Paul 

Stoneman that incorporates the idea that adopting a new technology is similar to (if not the same as) any other 

kind of investment under uncertainty and therefore can be analysed in the real options framework suggested by 

Avinash Dixit and Robert Pindyck in their 1994 book. As in the case of the investment decision, the adoption of 

new technology is characterised by 

1. Uncertainty over future profit streams,  

2. Irreversibility that creates at least some sunk costs, and  

3. The opportunity to delay.  

At this point the question which concerns both economists and those interested in encouraging the spread of 

new technologies is the question of what factors affect the rates at which these events occur. A second and no 

less interesting question is what are the determinants of the ceiling at which the S-Curve asymptotes. That is, 

when would we expect this ceiling to be less than one hundred percent of the potential user base? There is a need  

review some of these factors, dividing them into three groups - those that influence the demand for adoption, 

those that influence the supply characteristics of the new technology and the characteristics of the environment 

in which the adoption decision takes place. 

 

Cloud Computing : Cloud computing is the delivery of computing as a service rather than a product, whereby 

shared resources, software and information are provided to computers and other devices as a utility (like the 

electricity grid) over a network (typically the Internet). It provides computation, software, data access, and 

storage services that do not require end-user knowledge of the physical location and configuration of the system 

that delivers the services. Parallels to this concept can be drawn with the electricity grid, wherein end-users 

consume power without needing to understand the component devices or infrastructure required to provide the 

service. 

The agility and cost-efficiency enabled by cloud computing has some large banks, proactively testing the 

technology. But other bankers are cautiously awaiting answers to security and regulatory questions. Still others 

aren't even quite sure what cloud computing is. The two clearest benefits of cloud computing for banks - the 

ability to buy computing capacity, storage, network bandwidth, etc on demand and paying only for what's used, 

rather than buying hardware or software up front or paying a preset annual subscription fee; and the speed and 

ease of provisioning and managing hardware and software when you tap into a true internal or external cloud. 

That’s agility,’ comments Alan Boehme, SVP, IT strategy and enterprise architecture, at ING Americas.     ‘The 

bottom line is that cloud provides a lot of agility within a reasonable cost structure, which should in turn allow 
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the organisation to provide services to its business lines faster. The business can in turn create new products and 

services quickly and grow the top line. At the same time, the virtualisation aspect of the cloud should drive 

costs down.Many banks see cloud computing as a way of bringing new capabilities to market quickly, with a 

variable cost structure, adds David Boyle, a senior executive and technology expert in Accenture's financial 

services group. ‘Folks are looking at the infrastructure they use for development and testing, and they're looking 

to access and leverage lower-cost environments they can tap into via cloud,’ he says. According to Boyle, one 

of Accenture's North American bank clients recently mandated that all application development and testing be 

done through its virtual environment, so it can provision infrastructure in hours rather than weeks. 

 

 
 

But not every banker is convinced of the benefits of cloud computing. Nonetheless, the majority of bankers are 

testing and researching cloud environments and are intensely interested in seeing what cloud concepts might 

accomplish for their IT organisations and the businesses they serve. 

Big data are datasets that grow so large that they become awkward to work with using on-hand database 

management tools. Difficulties include capture, storage, search, sharing, analytics, and visualising. This trend 

continues because of the benefits of working with larger and larger datasets allowing analysts to ‘spot business 

trends, prevent diseases, and combat crime.’ Though a moving target, current limits are on the order of 

terabytes, exabytes and zettabytes of data. Scientists regularly encounter this problem in meteorology, 

genomics, connectomics, complex physics simulations, biological and environmental research, Internet search, 

finance and business informatics. Data sets also grow in size because they are increasingly being gathered by 

ubiquitous information-sensing mobile devices, aerial sensory technologies (remote sensing) ‘software logs, 

cameras, microphones, RFID readers, wireless sensor networks and so on.’ 

One current feature of big data is the difficulty working with it using relational databases and desktop 

statistics/visualisation packages, requiring instead ‘massively parallel software running on tens, hundreds, or 

even thousands of servers.’ The size of ‘big data’ varies depending on the capabilities of the organisation 

managing the set. ‘For some organisations, facing hundreds of gigabytes of data for the first time may trigger a 

need to reconsider data management options. For others, it may take tens or hundreds of terabytes before data 

size becomes a significant consideration.’Big data is proven - Facebook, Yahoo, Google all use parallel 

clustering to drive petabytes of data - this technology is ‘cloud friendly’ and there are several open and 

commercial packages that can enable this approach. IBM has an informative research presentation on this topic. 

Data is increasingly seen as an enterprise asset - banks are realising that data has multiple stakeholders and that 

the enterprise can benefit from the use and management of information. The default approach to data in the past 

was retain what you need and discard everything else - the new approach will be to retain everything and discard 

what needs to be purged for regulatory reasons. 

Future core banking platforms will be less concerned with purging and archiving transactional data and more 

focused on turning that data into useful information. Banking is an information intensive business: information 

is used to drive decisions about risk, provide insight into customer needs, behaviour and trends, and assess the 

overall health and position of the organisation. 

 

Internet of Things: The Internet of things refers to uniquely identifiable objects (things) and their virtual 

representations in an Internet-like structure. The term Internet of Things has first been used by Kevin Ashton in 
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1999. The concept of the Internet of Things has become popular through the Auto-ID Center. Radio-frequency 

identification (RFID) is often seen as a prerequisite for the Internet of Things. If all objects of daily life were 

equipped with radio tags, they could be identified and inventoried by computers. However, unique identification 

of things may be achieved through other means such as barcodes or 2D-codes as well. 

Although the idea is simple, its application is difficult. If all objects in the world were equipped with 

minuscule identifying devices, daily life on our planet could undergo a transformation. Such a system could 

greatly reduce the chances of a company running out of stock or wasting products, as all involved parties would 

know exactly which products are required and consumed. Items and physical theft would be affected by the fact 

that the location of an item would be known at all times.The use of RFID in industry appears to be reaching 

critical mass. Visa is exploring putting RFID tags in smart cards, so people can conduct transactions without 

even having to open their wallets. The European Central Bank is even considering embedding RFID tags in 

individual Euro notes, to help combat counterfeiting and money laundering. With such tags in place, banks 

could count large amounts of money in a matter of seconds. But it doesn't take a civil libertarian to recognise the 

potential downside of such tag placement. Not only would the last bastion of anonymous commerce fall by the 

wayside, but a criminal with the proper technology could conceivably detect how much money a person was 

carrying. 

To meet the needs and challenges of the burgeoning ‘Internet of things’, developers will need to change their 

notions about what a networked device is and how it can be used to provide compelling and profitable services. 

In short, it's time to think outside of the PC/handheld box. The move by banks and telecom companies has been 

triggered by the Reserve Bank of India’s directive allowing companies with a profit motive to act as business 

correspondents, which can act as a proxy for a bank branch. The RBI mandates that for a village to be 

considered covered by banking services, either a bank branch must be present or a business correspondent must 

be visiting or present in that village. 

 

Technology Lifecycle: Most new technologies follow a similar technology maturity lifecycle describing the 

technological maturity of a product. This is not similar to a product lifecycle, but applies to an entire technology, 

or a generation of a technology. Technology adoption is the most common phenomenon driving the evolution of 

industries along the industry lifecycle. After expanding new uses of resources they end with exhausting the 

efficiency of those processes, producing gains that are first easier and larger over time then exhaustingly more 

difficult, as the technology matures. There is usually technology hype at the introduction of any new technology, 

but only after some time has passed can it be judged as mere hype or justified true acclaim. Because of the 

logistic curve nature of technology adoption, it is difficult to see in the early stages whether the hype is 

excessive. 

Technology adoption typically occurs in an S curve, as modeled in diffusion of innovations theory. This is 

because customers respond to new products in different ways. Diffusion of innovations theory, pioneered by 

Everett Rogers, posits that people have different levels of readiness for adopting new innovations and that the 

characteristics of a product affect overall adoption. Rogers classified individuals into five groups - innovators, 

early adopters, early majority, late majority, and laggards. In terms of the S curve, innovators occupy 2.5 

percent, early adopters 13.5 percent, early majority 34 percent, late majority 34 percent, and laggards 16 

percent. 

From a layman's perspective, the technological maturity can be broken down into five distinct stages. 

1. Bleeding edge - any technology that shows high potential but hasn't demonstrated its value or settled down 

into any kind of consensus. Early adopters may win big, or may be stuck with a white elephant.  

2. Leading edge - a technology that has proven itself in the marketplace but is still new enough that it may be 

difficult to find knowledgeable personnel to implement or support it.  

3. State of the art - when everyone agrees that a particular technology is the right solution.  

4. Dated - still useful, still sometimes implemented, but a replacement leading edge technology is readily 

available.  

5. Obsolete - has been superseded by state-of-the-art technology, maintained but no longer implemented by 

the specific firm.  

 

5. Evolution of Electronic Payment System in India and the S-Curve 
The stage of payment system development in a country to a large extent depends upon the adoption of 

technology, introduction of new payment instruments and the confidence of the public in using these payment 

instruments. In India cash still continues to be the predominant payment mode. This can be gauged from the fact 

that value of bank notes and coins in circulation as a percentage of narrow money is very high at 60.07 percent 

for the year 2009-2010, when compared to other emerging economies like South Africa (18.51 percent), China 

(18.83 percent), Mexico (39.14 percent). Brazil comes close to India with 52.70 percent of the value of 

banknotes and coins in circulation as a percentage of narrow money. This is perhaps a pointer that we have been 
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relatively slow in embracing cashless payment modes and using them as cash substitute. The pre-dominant use 

of cash could also be attributed to the fact that the process for adoption of non-cash mode of payments started 

relatively late in the country. Notwithstanding this, the RBI has been in the forefront both as operator and 

facilitator for promoting the use of cashless payment instruments in the country. The technology implementation 

in banks which have shaped the payment system in turn is largely driven by the recommendations of the various 

committees set up by RBI. Payment system modernisation started in late 80s with introduction of MICR based 

cheque clearing in mid 80s. This journey involves the following major milestones 

 

1. Manual Paper Based Clearing to Paper Based MICR Clearing - 59 percent of the total transactions 

while it represents only 10 percent of the total transactions and there are 66 major MICR Technology 

Centres 

2. Introduction of Speed Clearing in 2008  

3. Cheque Truncation System in National Capital Region in Feb 2008 - All activities pertaining to roll out of 

CTS for Grid-based CTS at Chennai have been completed and the system is ready for roll-out by NPCI. 

4. ‘Express Cheque Clearing System’ (ECCS) has been developed. ECCS, being implemented jointly by 

SBI and NPCI, would replace the Magnetic Media Based Clearing Software employed in automation of 

Clearing Houses available at 1093 locations. It is expected to be rolled out across all these centres by 

September 2011 along with the speed clearing facility.  

5. Electronic Payment Systems - Electronic Payment Systems accounts for 41 percent of the total volume of 

transactions while it represents 90 percent of the total value of transactions. Introduction of electronic 

payment products such as Electronic clearing service and electronic funds transfer, which over the years 

have metamorphosed into National ECS and National EFT and RTGS have ushered in new ways of 

payment processing. 

6. National Electronic Fund Transfer (NEFT) – NEFT was introduced in November 2005 now covers 

77,821 branches and offers eleven hourly near real-time settlements on week days and five settlements on 

Saturdays. One of the unique features of the system is a mandatory ‘Positive Confirmation’ to the originator 

confirming successful credit to the beneficiary’s account. Since its inception, the system has witnessed a 

surge in the volume and value of transactions with 1.4 million transactions settling on a single day which is 

the highest volume processed till date. 

7. Electronic Clearing Service (ECS) suite including NECS - The ECS suite of products enables bulk 

payments. The ECS suite consists of local ECS (jurisdiction limited to local clearing house branches), 

Regional ECS (state-wide jurisdiction in 9 centers) and National ECS (pan-India coverage). Both RECS 

and NECS facilitate STP-based processing of bulk payments in a centralised manner in all core-banking 

enabled bank branches within their jurisdiction. Average monthly volumes are 8.05 million transactions 

(ECS Credit -NECS, Regional and local) and 13.40 million transactions (ECS Debit– Regional and local), 

while monthly values are averaging about INR 126.43 billion and INR 60.60 billion for ECS Credit and 

ECS Debit respectively. 

8. Real time Gross Settlement (RTGS) - The RTGS system was introduced in March 2004 and now extends 

to 77,093 branches as at the end of June 2011. RTGS settles gross inter-bank and customer (INR 2 lac and 

above) transactions. On an average RTGS settles 1.8 lac transactions with a value of INR 4 trillion on a 

daily basis. Considering the importance of RTGS for settling large value payment systems, action has been 

initiated for putting in place a Next-Gen RTGS.  

9. Credit/Debit Cards - One of the fastest growing segments is the card segment with 18 million outstanding 

credit cards and 228 million debit cards. During the year 2010-11 (April-March) 265 million transactions 

for a value of INR 755 billion was transacted using credit cards. 237 million transactions for a value of INR 

357 billion were transacted using debit cards at PoS terminals. Maximum usage of debit cards happens at 

ATMs with 4235 million transactions for a value of INR 11,144 billion.  

10. Pre-Paid Instruments - The pre-paid instrument issuers’ universe is populated by both banks and non-

banks. In fact after the enactment of PSS Act, most of the non-bank entities who have received 

authorisation to operate a payment system are in this business segment. Policy Guidelines for issuance and 

operation of pre-paid payment instruments in India have been issued to provide for a framework for the 

orderly growth of this nascent arket. Further measures have been recently announced by the Reserve Bank 

of India permitting banks to issue prepaid payment instruments to corporates for onward issuance to their 

employees after adhering to the norms prescribed. 

11. Mobile Banking - The operating guidelines for mobile banking issued in October 2008 which were later 

relaxed in December 2009, facilitating mobile banking transactions up to INR 50,000, both for e-commerce 

and money transfer purposes. Banks have also been permitted to provide money transfer facility up to INR 

5,000 from a bank account to beneficiaries not having bank accounts with cash payout facility at an ATM 

or Banking Correspondent. 50 banks have been permitted to offer Mobile Banking transactions, of which 
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38 have started operations. The NEFT platform is used for settlement of all interbank mobile banking 

transactions.  

12. Inter-Bank Mobile Payment System - The IMPS on the other hand is a service operated by NPCI which 

provides an instant, 24X7, inter bank electronic fund transfer service through mobile phones. Publicly 

launched on November 22, 2010 this system facilitates customers registered with their banks for this service 

to use mobile instruments as a channel for interbank fund transfers in a secured manner with immediate 

confirmation features. This service is in consonance with the Mobile Payment Guidelines 2008 issued by 

RBI which stress on interoperability both across banks and mobile operators in a safe and secured manner. 

Currently 27 member banks participate in this scheme.  

13. National Financial Switch (NFS) - The National Financial Switch as its name indicates is a national 

infrastructure with pan-Indian presence provides a switching service for connectivity across ATMs of 

banks. The NFS enables customers to perform their transactions (both financial and non-financial) using 

ATMs under the NFS network without reference to the card issuing banks. NFS which is the largest ATM 

switching network connects 80000 + ATMs with an average daily volume of transactions standing at 4.7 

million (both financial and non-financial) and a value of INR 2.5 billion. NFS is a service offered by NPCI.  

 

6. Other Significant Technology Initiatives 

NextGen RTGS - Steps have been initiated to replace the existing RTGS system with the Next Generation Real 

Time Gross Settlement (NG-RTGS) by adopting the latest technology and emerging business processes. Some 

of the new features proposed to be implemented in the NG-RTGS system are advanced liquidity management 

facility; extensible mark-up language (XML) based messaging system conforming to ISO 20022; and real time 

information and transaction monitoring and control systems. 

 

Core Banking Solution (CBS) in RBI - RBI is in the process of implementing a core banking solution. The 

CBS once implemented will bring significant benefits to all the key stakeholders like government, banks, 

primary dealers, FIs and the common citizens. CBS in RBI will enable anywhere banking (specially payments) 

to government departments, treasuries, sub-treasuries through online access and use of e-payment 

modes/delivery channels. In other words, it would facilitate government to use RTGS, NEFT, NECS and other 

electronic delivery channels for making all its payments through a single bank resulting in reconciliation being 

that much easier. Banks and financial institutions will benefit from system of having a centralised account for 

funds and securities and an online transaction tracking mechanism linking funds and security legs. CBS is also 

intended to provide limited functionality of RTGS in case the RTGS services are not available for any reason. 

 

Aadhaar Project of Unique Identification Authority of India - The unique identity number (Aadhaar) is 

poised to be an important driver of financial inclusion initiatives. Aadhaar which will provide a unique 

identification valid through the country when integrated with payment system application has the potential to 

shape the payment system future in the country. 

 

Rapid Improvements in the Payment Infrastructure -Last few years have seen expansion in the payment 

system infrastructure as a whole. There has been entry of new payment system operators, growing acceptance of 

new delivery channels, new products, increase in number of ATMs (80000+), PoS terminals (610156), 

augmentation and scaling of payment processing infrastructure etc. We have also witnessed the use of services 

provided by payment facilitators such as intermediaries, technology solution providers and merchant acquirers 

gaining ground in the industry. 

 

Setting up of National Payment Corporation of India (NPCI) - NPCI has been set up as an umbrella 

organisation for retail payments with an objective of integrating and consolidating various clearing houses in 

the country for cheques and electronic payments and introduce new payment applications with focus on 

electronic payments. NPCI has already introduced RuPay, an indigenous domestic card scheme. It has also 

started operating Interbank Mobile Payment System (IMPS) which offers an instant 24X7, interbank electronic 

fund transfer service through mobile phones. The need for a domestic payment card the ‘RuPay’ card is on 

account of two factors - (a) the high cost borne by the Indian banks for affiliation with international card 

associations in the absence of a domestic price setter and (b) the connection with international card associations 

resulting in the need for routing even domestic transactions, which account for more than 90 percent of the 

total, through a switch located outside the country. NPCI has since been granted approval to launch the ‘RuPay’ 

affiliated cards for use at ATMs and Micro ATMs. NPCI has been advised to ensure that the use of these cards 

under the Aadhaar Enabled Payment System (AEPS) is in strict compliance with the DBOD guidelines on 

Business Correspondents (BCs). 4 banks have started using the RuPay card. These include - Kashi Gomati 
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Gramin Bank; Bank of India Dhan Aadhar Card; The Gopinath Patil Parsik Janata Sahkari Bank Ltd; NKGSB 

Urban Co Op Bank Ltd. 

 

Bringing RRBs into the Payment System Fold –The Report of the Working Group on technology up 

gradation of Regional Rural Banks, set up by RBI in 2008, recommended that as a matter of policy, all RRBs 

should begin moving towards CBS and achieve 100 percent coverage by September 2011. Currently, 45 out of 

82 RRBs have achieved 100 percent CBS status, and the remaining are in various stages of implementation. 

You would agree that a CBS enabled RRB opens up immense possibilities in terms of products and services. As 

a first step, the sponsor banks would need to integrate the CBS of RRBs with their own Core Banking. This 

would enable the customers of RRBs to enjoy the same benefits of anywhere and anytime banking and the use 

of multiple payment delivery channels such as RTGS, NEFT, ECS, ATMs, internet, telebanking, mobile and 

SMS banking etc. 

 

Payment Systems as a Revenue Model - There is growing feeling that increased competition has 

commoditised the payment services undermining its profit generating ability. However, the McKinsey Global 

Payment Map, 2009 pegs that the payments services generate worldwide revenues of more than $900 billion 

each year (figure for 2007) which represent roughly 25 to 30 percent of total bank revenues. Payments services 

thus not only provide a steady income stream for banks but also provide them daily opportunities to serve 

consumer thereby reinforce their brand. In India the recent spurt in cashless payment modes provide ample 

opportunity to payment system providers. It is therefore necessary that banks view their investment in 

technology not as a cost but as a revenue making proposition enabling customers to access banking facilities 

especially various payment modes at their comfort without necessarily visiting a brick and mortar branch. 

 

Financial Inclusion: Untapped Market -It would become very evident from the following figures that 

financial inclusion should be seen not only as a social responsibility but also as a potential business model 

because of the huge untapped market that it seeks to bring into the fold of banking services. In India almost half 

the country is unbanked. Of the 6 lac villages in India, the total number of villages with banking services stands 

at less than 1 lac villages as at end March 2011. India has a highest number of households (approximately 145 

million) who are excluded from banking. Thus this ‘bottom of the pyramid’ which comprises a huge section of 

the Indian population presents a large untapped market with a tremendous business potential. Therefore, the 

banks in India need to devise appropriate strategies for tapping the banking value that is represented by this 

large number of households at the bottom of the pyramid. 

 

Government transactions- Transfer of Benefit Schemes 

The largest chunk of government transactions with the citizens comprises revenue collection and transfer of 

benefits under various social programmes. McKinsey Report 2010 ‘Inclusive growth and financial security - 

The benefits of e-payments to Indian Society’ estimates that an electronic platform for government payments to 

and from individual households could save an estimated INR 100,000 crore a year – representing almost 10 

percent of the total payment flows between the government and households. The report states that ‘delivering 

government payments electronically to the poor will not only pay for itself but will connect households to a 

formal and secure financial grid. The basic infrastructure and connectivity this provides will also create an 

attractive business proposition to encourage private players to enter this space and provide services to the poor’. 

The Reserve Bank has recently issued ‘Operational Guidelines on implementation of Electronic Benefit Transfer 

(EBT) and its convergence with Financial Inclusion Plan (FIP)’. These guidelines are expected to give a fillip to 

financial inclusion efforts and lead to a scalable and sustainable financial inclusion model. In fact as you may be 

aware the Union Finance Ministry has advised all state owned banks and financial institutions to make payments 

only through electronic transfers and not through cheques from September 1, 2011. This move is part of the e-

governance initiative to move towards a paperless funds transfer system. For the banks as well this would be 

economical proposition as it would reduce paper handling costs. 

 

Potential Triggers- Public transport, toll payments, tax payments etc- There is tremendous scope for 

introducing stored value cards for public transport systems, toll taxes and local tax collections. The national 

highways alone constitute 40 percent of the total road traffic in India. The government had appointed a 

committee under the chairmanship of Shri Nandan Nilekani, Chairman, UIDAI to examine all technologies 

available for Electronic Toll Collection (ETC) at the toll gates which has recommended use of RFID tags for 

electronic toll collection on national highways. Similarly the integrated urban transport projects being 

implemented in metros like Mumbai, Delhi, etc have potential for stored value cards. The store value card could 

be used for both contact and contactless payments for low value payments and could be modeled upon Oyster 

card in London and the Octopus card in Hong Kong. 
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Tapping the Value Chain - Banks could identify the needs and requirements of customers, merchants, 

distributors, industry they are serving and create value proposition. With industry focusing on rural and semi-

urban India, they would require a mechanism for channelising the proceeds across vast geographical 

jurisdiction. Banks could tap this huge potential. 

 

E-commerce and M-Commerce - As per the report on the E-commerce released by the Internet and mobile 

Association of India (IAMAI), the internet commerce industry in India is expected to be INR 46,520 crores by 

end of 2011. The e-commerce and m-commerce are poised for a big stride in coming years. Banks and payment 

system operators could leverage on the huge potential of e-commerce and m-commerce. 

 

7. Conclusion 
Innovation is defined as the use of new knowledge to offer a new product or service that customers want. The 

new knowledge here refers to technological or market knowledge. Technological knowledge is knowledge of 

components, linkages between components, methods, processes and techniques that go into a product or service. 

Market knowledge is knowledge of distribution channels, product applications and customers’ expectations, 

preferences, needs and wants. No matter how the paradigm shifts due to external factors like technology and 

environment, the process of innovation cannot be separated from a firm’s strategic and competitive context. 

As Internet and Mobile Banking technology become generic services, a stage of technological discontinuity 

will prevail again, with a multitude of new technologies and services fighting to become the next paradigm. The 

most promising of these will be a strategic shift towards a ‘customer-centric business model’. The current state 

of the financial industry, modifications of Moore’s model and the study of Foster’s S Curves for Internet 

Banking substantiate hypothesis. 

Changes in banks’ external environment, including globalisation and deregulation, have made the banking  

sector highly competitive. Banks find it hard to compete on price, and need to look at other ways to retain 

customers. As customers become more sophisticated, it becomes imperative for banks to consider the use of 

technology to respond to their continuously changing requirements. A number of previous studies have 

highlighted the importance of technology to a bank’s success. By applying the Revised Technology Life Cycle 

to two discontinuous e-banking innovations – ATMs and Internet Banking, we have established that the Life 

Cycle provides a useful outline for successful strategies that can be adopted by banks and other financial 

institutions as technology evolves 

According to the Life Cycle, banks’ marketing strategies need to change as the technology matures in the 

marketplace. Certain limitations of the Life Cycle have also been highlighted, and modifications are proposed. 

These modifications are, in turn, used as the basis of hypotheses on the next technological discontinuity. RBI, 

DIT has accomplished the tasks entrusted to it, particularly those relating to the building of efficient and secure 

payment systems. It has also put in place a fairly robust IT infrastructure in the form of data centres, Local Area 

Network (LAN) and Wide Area Network (WAN). Over the last decade and a half, attention has been focused 

particularly on operationalising and maintaining the payment system. Consequently, the implementation of 

distinct information systems to support decision making activities and re-engineering the business processes 

could not be accorded equal priority. RBI Initiatives on e-banking technology and models of innovation in 

Indian Banking System from paper based clearing to mobile banking and new S curve Digital technology 

initiatives will continue with focus on safe, secure, fast and accurate payment system with finality on settlement 

of financial transactions and which will make Indian Banking System more stronger and customer centric. 
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Annexure 1 Digital Banking Payment System Indicators 

No. 43: Payment System Indicators 

System 

Volume (Million) Value (₹ Billion) 

2015-16 
2016 

2015-16 
2016 

Mar. Apr. May Mar. Apr. May 

1 2 3 4 5 6 7 8 

1 RTGS 98.34 9.87 8.33 8.71 1,035,551.64 122,783.80 86,459.34 95,526.09 

1.1 Customer Transactions 93.95 9.48 7.97 8.34 700,899.82 84,661.99 55,515.68 64,939.73 

1.2 Interbank Transactions 4.37 0.39 0.35 0.37 123,678.19 15,383.37 12,895.59 11,392.85 

1.3 Interbank  Clearing 0.016 0.001 0.001 0.001 210,973.63 22,738.44 18,048.07 19,193.51 
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2 CCIL Operated Systems 3.12 0.30 0.26 0.29 807,370.42 75,011.74 72,044.93 81,983.85 

2.1 CBLO 0.22 0.02 0.01 0.02 178,335.28 14,477.88 12,227.47 16,217.58 

2.2 Govt. Securities Clearing 1.02 0.10 0.10 0.10 269,778.20 24,457.10 24,716.41 27,902.87 

2.2.1 Outright 0.88 0.09 0.09 0.08 97,285.41 9,671.40 11,476.80 9,053.82 

2.2.2 Repo 0.134 0.013 0.010 0.014 172,492.78 14,785.70 13,239.61 18,849.05 

2.3 Forex Clearing 1.89 0.18 0.15 0.17 359,256.94 36,076.76 35,101.05 37,863.40 

3 Paper Clearing 1,096.37 98.05 88.17 85.06 81,860.79 7,716.89 7,098.80 6,475.30 

3.1 Cheque Truncation System 
(CTS) 

958.39 88.24 78.95 77.24 69,889.15 6,928.50 6,257.62 5,784.87 

3.2 MICR Clearing – - - - – – – – 

3.2.1 RBI Centres – - - - – – – – 

3.2.2 Other Centres – - - - – – – – 

3.3 Non-MICR Clearing 137.98 9.81 9.22 7.81 11,971.64 788.39 841.18 690.43 

4 Retail Electronic Clearing 3,141.53 328.22 316.86 307.49 91,408.14 11,136.33 9,168.85 8,533.02 

4.1 ECS DR 224.75 9.23 2.03 1.21 1,651.50 68.56 14.35 5.03 

4.2 ECS CR (includes NECS) 39.00 3.51 1.36 0.52 1,059.44 87.70 34.15 8.97 

4.3 EFT/NEFT 1,252.88 129.24 111.84 117.50 83,273.11 10,226.36 8,324.52 7,732.54 

4.4 Immediate Payment Service 
(IMPS) 

220.81 25.98 26.78 27.66 1,622.26 198.73 210.44 216.18 

4.5 National Automated 
Clearing House (NACH) 

1,404.08 160.26 174.85 160.59 3,801.83 554.98 585.39 570.30 

5 Cards 10,038.67 917.42 913.05 941.82 29,397.65 2,610.20 2,621.93 2,715.38 

5.1 Credit Cards 791.67 72.83 73.43 78.36 2,437.02 229.75 230.13 250.39 

5.1.1 Usage at ATMs 6.00 0.61 0.59 0.57 30.41 2.80 2.87 2.83 

5.1.2 Usage at POS 785.67 72.22 72.84 77.78 2,406.62 226.94 227.26 247.56 

5.2 Debit Cards 9,247.00 844.59 839.61 863.47 26,960.63 2,380.45 2,391.80 2,464.99 

5.2.1 Usage at ATMs 8,073.39 731.72 721.47 729.60 25,371.36 2,245.82 2,244.34 2,310.25 

5.2.2 Usage at POS 1,173.61 112.87 118.14 133.86 1,589.27 134.63 147.46 154.74 

6 Prepaid Payment Instruments 

(PPIs) 
748.02 72.05 69.30 70.95 487.58 57.16 46.72 49.95 

6.1 m-Wallet 603.98 53.44 48.76 50.31 205.84 23.79 22.93 24.35 

6.2 PPI Cards 143.47 18.56 20.49 20.60 253.77 30.19 21.68 23.43 

6.3 Paper Vouchers 0.56 0.06 0.04 0.04 27.97 3.17 2.11 2.18 

7 Mobile Banking 389.49 49.48 48.38 60.76 4,040.91 572.80 519.17 608.45 

8 Cards Outstanding 686.33 686.33 685.13 743.23 – – – – 

8.1 Credit Card 24.51 24.51 24.86 25.09 – – – – 

8.2 Debit Card 661.82 661.82 660.27 718.13 – – – – 

9 Number of ATMs (in actuals) 212061 212061 212887 214271 – – – – 

10 Number of POS (in actuals) 1385668 1385668 1400792 1415582 – – – – 

11 Grand Total 
(1.1+1.2+2+3+4+5+6) 

15,126.04 1,425.90 1,395.96 1,414.32 1,835,102.59 196,577.67 159,392.50 176,090.09 

Note : Data for latest 12 month period is provisional. 

1.3: Pertain to multilateral net settlement batches. 

3.1: Pertain to three centres – Mumbai, New Delhi and Chennai. 

3.3: Pertain to clearing houses managed by 21 banks. 

6: Available from December 2010. 

7: Include IMPS transactions. 

9: Includes ATMs deployed by Scheduled Commercial banks and White Label ATMs (WLA). WLA are included from April 

2014 onwards. 

(Source: RBI Journal July 2016) 

 

 


