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There are lots of payment systems operating in the 21st Century that use 

products that originated in the 20th. Some of these products have had a 

makeover, but they are essentially 1990s based in terms of technology 

and design patterns.  This paper is intended to open up a debate about 

what constitutes an architecture that is ready for the 21st century and 

the incredible rate of change that payment systems continue to 

experience.

The history of payment system products since the 1980s is a one of 

gradual evolution. There have been few radical changes. Instead, 

products saw incremental enhancement over time, with many products 

all built on the same core code that was written in the 1980s and 1990s. 

Of course, products like BASE24, Postilion, BASE24-eps and OPEN/2 all 

exhibit much the same behaviour at an application level, with the 

differentiation between them based on operating system support and 

delivery model. They are all predicated on the 1980s/90s model of 

transaction processing – that is 1 pair of symmetric messages containing 

an entire request & response with the complete processing rules defined 

in advance, mostly as source code with a few configurable parameters.  

All of these solutions have seen incremental change due to regulation 

and market innovation, but this consists largely of forcing new pegs of 

multiple shapes into the old square holes.

What is clear is that if someone started building a new payment switch 

product today, they wouldn't end up with anything that resembles what 

is in production right now at banks around the world.  Products built by 

such revolutionaries would have jumped straight to the vision and would 

have delivered their dream solution without relying on a legacy past. It's 

no coincidence that disruptive players like Amazon and PayPal didn't 

launch their services on the back of an aging 20th century switch 

product.

There are two theoretical causes for extinction.  History teaches us that 

evolution in an ecosystem inevitably leads to extinction. There is also a 

parallel theory of extinction from a cataclysmic event.   

Evolution leads to extinction because incremental gains and evolution 

only work so fast and can only respond at limited pace. This means that 

highly evolved but slowly evolving entities can only respond slowly to 

new threats, and to new competitors. When the ecosystem (biological or 

business) evolves slowly, the evolutionary giants keep up. When the pace 

of change increases, it becomes harder. It is clearly true that in the 

payments ecosystem, the rate of change is significantly faster in 2016 

than it was in 1990.
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In the payments world, customers tolerate evolutionary change because 

the cost and perceived risk of revolution outweighs the frustration of 

evolution. But eventually the balance tips, and when it does, it changes 

the playing field completely.  Then the legacy providers, which are 

experts in evolutionary progress on the old playing field, find they cannot 

compete on the new one.  Consumer Expectations have evolved every bit 

as fast as the available technology - in fact, faster in some cases.

Considering the alternate theory of cataclysmic extinction, it is widely 

believed that a meteor strike precipitated the end of the dinosaurs.  This 

theory has been common wisdom for many years, but the latest thinking 

is that the dinosaurs were already dying out due to a shrinking gene pool 

– they had evolved to a point of extinction before the cataclysmic event

pushed them over the edge.  We should ask ourselves, what would be a

cataclysmic event in the payments products ecosystem?

The dinosaurs didn't see either of these endings coming but everyone 

knows this industry has been due for a change.  There have always been 

constraints of legacy systems and existing revenue streams to protect. 

However, it is a well-established principle that organisations dominating 

a given market find it hard to innovate because of their dependency on 

the strong revenue streams delivered by the current state of business.  

This condition is a state well documented in the book “The Innovator's 
1Dilemma” by Clayton Christensen , however it's possible for us to change 

(we have the capacity for self-awareness and remain the dominant 

species on the planet after all). We just have to face up to the reality of 

our situation.
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But all change requires justification. Historically, justification was based 

on balancing the risk and cost of change against the perceived benefit. 

Now, change is the norm. Change is where the advantage is found. 

Change is where business is won, and the risk is in doing nothing.  

Justification in the 21st century should be reserved for NOT changing – 

business owners should be asking, “why is my system static in an ever- 

changing market place?”

In this world, bright young people can rapidly develop and deploy 

market-changing solutions without reliance on the conventional wisdom. 

This is the app generation – they expect change to be a constant, and 

these are the consumers for whom modern payments systems are being 

built.

In the 20th century, CIOs were most afraid of big single events that 

initiate unprecedented change or replacing platforms out of necessity. In 

this part of the payments world, you might point at the BASE24 sunset, 

or the launch of digital-only banks.  Like the dinosaurs, CIOs felt they 

could handle evolution, but their approaches and methods were not 

configured to deal with revolution.

In the 21st Century, CIOs now have a new set of fears

 Consumer behaviour change – new consumers are less predictable. It

is harder to plan for changes in consumer behaviour. Old adoption

rates and patterns for new services are no longer valid, and consumer

expectations are often, frankly, unreasonable.

 Harder-to-prove business cases are the norm because the rate of

change and competitive pressure does not allow time for traditional

observation and data gathering to build the business case. As a result,

consumers for whom modern payments systems are being built.

change must be experimental, with the option to “undo”. When did

you last remove a service or function from your switch system?

Change is where 
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and the risk is 
in doing 
nothing
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 TCO on out-dated solutions – Legacy systems become progressively

more expensive to maintain as platforms and supporting technologies

become obsolete and as skills become harder to find. An increasing

proportion of the available funding is consumed in maintenance

activities leaving less for innovation. This increases the cost of just

staying in business.

 Low barriers to entry – Meanwhile, new entrants into the market are

not burdened with this legacy overhead.  This frees them to focus on

innovation that adds value for consumers and drives revenue.

Across the technology industry, the Product Life Cycle is going ever 

faster, as consumer expectations grow, fed by the “app culture”. 

Technology companies in the payments domain cannot control the 

industry "product agenda" any longer, and in many cases their customers 

are at the mercy of their own consumers.  In the past, a company could 

create a substantially better product or an upgrade and push it into the 

market by withdrawing support for previous versions.   Several industry 

players have tried that in recent years without any measure of success.  

As a result, CIOs in both banks and their suppliers are wondering how 

they ever cut the cost of maintaining old products and systems because 

of the perceived impact on current sales.  Indeed, ACI just withdrew the 

SUNSET of BASE24 – organisations are frightened to offer a radical 

solution in case it undermines their current revenues.  However, it is too 

late to retreat into defensive measures – across our industry, new diners 

have already arrived and already eating other players' lunches.

Change is where 
business is won, 
and the risk is 
in doing 
nothing
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Only a few years ago, At ATMIA In 2013, I presented on the differences 

between generation X, Y and Z (or the millennial).  Now consumers are 

adopting new technologies even faster, not just the young, and are 

willing to accept new entrants as suppliers of key products and services. 

ApplePay is a prime example of the transfer of consumer trust to a new 

type of provider.

The future is unpredictable, responding to change with the same 

thinking or process is flawed. Trying to solve the current raft of problems 

in isolation is flawed. The pace of change now means that before the 

current set of issues and consumer demands is solved and delivered, the 

next set has arisen. Payments processors need new mechanisms for 

absorbing change and delivering new services, and that means payments 

technology providers need new approaches to product architecture.

It's not just technology that's changed; it's the underlying business model 

Consider new players like AirBnB & Uber.  These are agile, end-customer 

focused technology providers.  And in the case of some, they have no real 

assets beyond the technology and their agreements with the participants. 

This lack of legacy is what facilitates the rapid change capability they 

employ to seek and win competitive advantage. If your technology 

change process is measured in quarters and your change management 

process relies on committee meetings then you will never keep up. 

People and their thinking are the key success criteria. Change can start at 

any level but it has to live in your people, their thinking and perspective. 

Then innovative thinking needs to be underpinned by processes and 

methods that reflect the way people work and make decisions. People 

work best by making small decisions quickly, acting upon them, 

evaluating the outcomes and starting again. People are “Agile Machines”.  

To be effective, Agile Thinkers need Agile Tools & Agile Processes. 

However, most payments processors have slow, sequential processes that 

cause the accumulation of many decisions into a single change or release 

because the organisation cannot bear the overhead of executing the 

process very often. As a result, the crucial evaluation of outcomes phase 

does not happen often enough, and when it does, it has to consider too 

many unrelated outcomes and can't actually influence the next decision.
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Payments processors are trapped into this cycle and so are most of their 

suppliers, who build large product releases containing many different 

unrelated features. Agility must start in the product life cycle and be 

projected forward into the customer release cycle.  Blockchain and 

distributed ledger technology is gaining regulatory acceptance. This 

fundamentally new technology has gone from mystery to mainstream in 

around 12 months. 

Successful organisations will be those who look at this (and any similar 

technology change) as an opportunity to be seized. Unfortunately, many 

will see this as just another change to be supported, with attendant costs. 

That mind-set will trap organisations deeper and deeper into the legacy 

mire.

Organisations respond to change and pressure in three different ways. 

First, they try to run faster and do the same work in less time to create 

bandwidth of change. We all know that this approach has been exploited 

so many times that there is no slack left in organisations.  Historically, 

the growth in payment systems was essentially linear as more consumers 

carried out more transactions through the same limited number of 

channels using the card token. Linear growth in workload was largely 

addressed by increasing human resource to cope.

Now the number of use cases in any payment system grows through the 

addition of new channels, payment tokens and participants, meaning 

that this growth is no longer linear. Increases in human resource can't 

cope with this quadratic growth (Metcalfe's Law).  Clearly the old 

approach of “Do the same thing faster” is no longer valid.

The logical next step is to get others to do it for you. This is a reasonable 

approach to try to harness the dynamic approach of an external supplier, 
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change do not 
address the 
series of 
symptoms 
caused by 
uncontrollable 
growth. They go 
back to first 
principles and 
solve the real 
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but it doesn't transfer knowledge or change thinking. This approach 

typically cements legacy processes and thinking as the external supplier 

expects the transferred work to be well defined and the only definition to 

hand is the legacy process that is already failing.  And clearly, while the 

external party may have more resources, the cost of staffing for quadratic 

growth in use cases is still unbearable.

The Tertiary response is to change what you do and how you do it, and 

even whom you do it with. Successful managers of fundamental change 

do not address the series of symptoms caused by uncontrollable growth. 

They go back to first principles and solve the real underlying problem.

We're really fortunate with our examples today as the industry is 

experiencing unprecedented regulatory and technical change. Contrast 

three major technical projects in the UK this year, all aimed at creating 

new retail bank propositions:

 Starling Bank- this contender has sourced and assembled a full-stack

of technology to build a bank from scratch.

 Tandem – this contender has bought the SaaS story and has built the

entire bank using outsourced services.

 RBS/Williams & Glynn – this contender decided to carve out a clone

copy of the parent bank to provide service for the new entity,

including the 25 years of legacy that the parent already struggles to

deal with and cancelled it in August 2016.

It is public knowledge that RBS has spent over £1bn to date. It is fair to 

assume that neither of the start-ups was in a position to spend this 

much, further emphasising the cost advantage for players without legacy 

infrastructure.  Although, it could also be argued that for RBS, legacy 

thinking was the biggest problem – there was no requirement on RBS to 

clone their systems for Williams & Glynn.  In fact, they could have built a 

completely new infrastructure much like Starling Bank.  It appears that 

some parts of our industry are conditioned to long, expensive 

developments and to cloning what they already have.

Consumers are more and more distant from the organisations that 

provide their banking services. They certainly don't want to feel 

constrained by the banks' technology and their brand loyalty is 

questionable.  If nothing else, the 2008 financial crash certainly burst the 

bubble of bank perception for consumers, which was that the banks were 

slow, unimaginative, expensive and intransigent, but ultimately safe. 

Now they are just seen as slow, unimaginative, expensive and 

intransigent.
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In trying to explain that characterisation of banks, it has to be asked if it 

is because the payments products industry also became slow and 

intransigent just like the banks? It is certainly true that the players in the 

industry don't change much. Staff members move between technology 

companies and between banking organisations, but the payment 

switching business is a close community that changes little and that 

encourages confirmation bias

So what can be done about it?  Going back to basics as technologists in 

the payments domain is a good place to start, and asking, “What drives 

us”?  All payments technologists have a target that is set by the business 

owners. It is at the centre of the roundel in this diagram – most business 

change as fast and as cheaply as possible, with the least possible risk.

Implementing business change into information technology systems is 

The Release Cycle – and is true that most banks and processors execute 

this release cycle using methods and approaches from the last century.  

The marketplace, at the business level, is more competitive than ever – 

falling costs of entry are removing barriers and allowing disruptive new 

players to enter and compete.  These new players are not constrained by 

legacy – legacy systems and technology, legacy processes or most 

importantly, legacy thinking

The established players are burdened with all of these legacies – systems 

from the 1980s and 1990s, but more importantly, processes and the 

people that designed them, also from the 20th century. Many of the 

players at newer competitors hadn't left school in the 20th century. 
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Back in the 1980s, the TQM School of management maintained that 

improving any 2 of these 3 attributes was possible, but that the 3rd  was 

always the price you paid.  Developing systems faster without sacrificing 

quality meant adding more people, and therefore, more cost.  Or 

maintaining cost levels but working faster resulting in reduced quality.

This conundrum doesn't seem to puzzle new entrants in the payments 

business. They deliver systems faster and for less money and don't 

appear to compromise on quality. They have a different way of thinking 

– it is a way of thinking that is now taught as standard in colleges and

universities and is the modus operandi of new graduates the world over.

The transaction-processing world just happens to inhabit a sector of the

IT world that has a somewhat age-skewed resource profile.

The Agile Manifesto was written by a dozen or so leading thinkers in IT 

development in 2001 – it summed up the experimental work a number 

of them had been doing in servicing the IT needs of companies in several 

different businesses. It generated a huge amount of follow-on thinking 

that started in the development domain in the late 1990s and has 

expanded into testing and deployment. This is how new competitors 

steal advantage in the modern world – they apply modern thinking to old 

environments.

Any mention of the Agile Manifesto causes people to think about to Agile 

Programming or eXtreme Programming, or any of the other synonyms 

like Test Led Development or SCRUM technique. Most organisations 

don't think this is relevant in a 3rd party product integration model (like 

BASE24, Postilion, Tango, SmartVista etc.,) so this isn't relevant.

The Agile Philosophy is like an onion with multiple layers. It is true that 

organisations developing from the ground up with agile techniques 

probably find it easier to wrap those development models in a 

Continuous Integration framework, but it is not a prerequisite.  In a 3rd 

party product integration paradigm, starting at the outside and working 

inwards makes more sense – the same is true for transforming the life 

cycle of an existing system or service

All deployers of payment systems need to be designing and utilising agile 

system life cycles for their payment services. They need to select 

technology and tools to deliver that agility. Whether it is labelled 

Continuous Delivery or DevOps, the benefit is the same. All of these 

approaches deliver agility and agility delivers competitive advantage.  

The 
differentiator 
for a payments 
software 
system, and for 
its underlying 
software 
product, is now 
its life cycle.
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As suppliers of payments solutions, the key task is to build and deliver 

components that fit into that agile life cycle using processes that 

complement the customers' processes. Time To Market and innovation 

are the new watchwords. Function is a qualifier. What matters is how 

quickly it can be delivered, in a working state of course. The 

differentiator for a payments software system, and for its underlying 

software product, is now its life cycle. 

Traditional switch products rely on engineering to the operating system, 

building all the services and methods as proprietary functions. Yet non-

switch financial services solutions make extensive use of 3rd  party 

component-ware, assembled to deliver the required services.  The switch 

“cottage industry” approach is not acceptable anywhere else in the bank.  

Switches are built as if one was weaving Harris Tweed or assembling a 

Rolls Royce. The customers expect a product built utilising the latest 

manufacturing methods to improve the speed of delivery while lowering 

the costs.  Customers don't seem to want a one-stop-shop, so suppliers 

need to be prepared to integrate and collaborate at all levels with the 

ability to assemble solutions to suit and test end to end.

In a world driven by DevOps, customers will pull code when they need it. 

Product companies need to expose the status of product developments to 

clients so the clients can choose when a release is ready to be pulled into 

their environment as a release candidate. Such transparency of processes 

makes the product company an extension of the customer's IT 

department.

Operators of payments systems need the ability to add and remove 

change dynamically without risk to unchanged services.  When change is 

software embedded deep inside large components, the addition of 

change is hard. When multiple changes consist of layered changes in this 

environment, it becomes even harder. The removal of historic, obsolete 

changes is doubly difficult. As a result, many legacy systems run with 

years of obsolete changes embedded in the code because the impact of 

removal is unknown.  But in a world where business cases are uncertain 

and rapid product launches are required without long lead times, some 

products will fail to deliver and need to be removed. Others will be 

successful, but for a limited time. Removal of change must be as easy as 

the addition.

Trying to evolve a 20th century solution to deliver payments post 2020 is 

a waste of time and money.  Any approach to the future of payments that 

is based on adding more and more exception processing to an 

architecture predicated on credit and debit cards is futile – the only 

remaining question is how soon will this approach fail?

To be a successful payments processor in the next decade, the most 

useful tool in the toolbox today is a blank sheet of paper.
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