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Introduction:
The Shift to Always-On Commerce

Before our very eyes, commerce is undergoing a paradigm transformation.

Transactions are no longer tied to staffed brick-and-mortar locations or
defined business hours. What's happening, in essence, is that every
boundary that has penned in commerce since the first bartering trades
thousands of years ago is being removed by technology. Now, commerce is
anywhere, anytime, increasingly embedded into infrastructure, software
platforms, and connected devices.

In response to these developments, human buying behaviors have evolved
rapidly, especially in just the last 10 to 20 years. Today’s customers expect
to be able to browse and buy immediately. Shopping and payments must be
always available and work instantly, intuitively, and without friction—
regardless of location or context. Whether a customer is activating an EV
charger, paying for parking, checking into a medical appointment, or
purchasing sunglasses from a kiosk, the expectation is the same: the
experience should be seamless and instantaneous.




Anywhere, anytime commerce has become the new norm
because humans are wired to prefer fast and easy. But this
shift isn't just about consumer convenience. It also reflects
deeper changes in how modern businesses operate. At the
same time physical infrastructure is becoming digitized and
connected, labor constraints have begun forcing new operating
models. Software platforms are extending beyond digital
workflows into real-world environments. And payments are
evolving from a utility into a strategic capability.

At the center of all these converging trends is you, the
independent software vendor.

Software providers are increasingly responsible for managing
distributed networks of devices, orchestrating transactions
across physical and digital touchpoints, delivering visibility into
operations, and enabling monetization at scale. Unattended
payments represent a critical intersection of these
responsibilities. For you, supporting them effectively means
more than enabling transactions—it means building the
infrastructure for autonomous commerce.

This playbook provides a practical, strategic guide to doing
exactly that.

Payments are evolving
from a utility into
a strategic capability.
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The Rise of
Unattended Payments



Unattended payments aren’t new on the scene.

The first commercial coin-operated vending machines—selling postcards—debuted in London
in 1883, unleashing a vending craze that soon spread worldwide. The first ATM was installed
by Barclays in London in 1967.

But many say that modern unattended payments started in 1973, when the first pay-at-the-
pump technology appeared at an E-Z Serve gas station in Abilene, Texas. Proprietary and
clunky, this early semi-autonomous system integrated a fuel-dispensing system, connecting
payment at the pump with remote product-delivery authorization. This soon evolved into the
mag-stripe card-reader systems that became commonplace at gas stations by the mid 1980s.

These early unattended-payments experiences played an important role: they taught
consumers that convenience was a desirable and trustworthy feature. Self-checkout at
grocery stores and standalone kiosks for things like photo printing and postal services began
popping up in the 1990s. So by the time computers and ecommerce started gaining traction
in the late 1990s, consumers were already primed to feel confident purchasing on their own.

Today, unattended payments are continuing
their rise to dominance in commerce,
creating new and innovative opportunities
for software developers. Let's take a closer
look at why autonomous commerce is the
path forward.




[1 ]—) Consumer Expectations for
Independence and Speed

Increasingly, consumers not only want faster and more

convenient—they also prefer self-directed experiences.
In many contexts, being forced to interact with a person
to get what they want is no longer seen as a value-add.
Instead, it's viewed as friction.

EV drivers expect to activate charging stations without
apps or assistance. Patients prefer quick self-service
payment options over front-desk interactions. Travelers
expect to check in, pay, and proceed without waiting.

People want autonomy. The new baseline expectation is
clear: speed, simplicity, and control.

p@ The Rise of Unattended Payments

[2]> Operational Pressure and
Labor Constraints

Coinciding with this consumer behavioral shift is a
stark labor-force reality. Many industries are
contending with persistent labor shortages, rising
labor costs, and high turnover in customer-facing
roles.

Retail and grocery stores, for example, are dealing
with staff turnover rates of 3% per month. Hotels
and hospitality businesses are operating with 10%
fewer employees than they did in 2020.

Unattended customer systems such as self-
checkouts and service kiosks are a helpful solution.
They allow these businesses to maintain service
availability and extend operating hours while
reducing reliance on staff.




[3]> The Digitization of Infrastructure

Of course, changing consumer and worker behaviors are

only part of the equation behind the rise of self-service. On the consumer side, it’s all
Technology innovation has made it all possible. about easier, faster, and safer. On

. . the business side, labor efficiency
Infrastructure that was once mechanical or analog is now . .
connected. Parking meters, which began as coin-op and cost savings win the day.
devices in 1935, are now networked electronic systems. — —

Charging stations are software-managed assets. And
kiosks are interactive, cloud-connected endpoints.

This transformation has created an environment in which
payments can be embedded directly into the infrastructure
itself. Payment technologies that further enhance the
consumer experience are now becoming the norm.
Contactless cards reduce friction. Mobile wallets enable
instant authentication. QR codes bridge physical and digital
experiences. And tokenization and cloud processing
improve security.

On the consumer side, it's all about easier, faster, and safer.
On the business side, labor efficiency and cost savings win
the day.

p@ The Rise of Unattended Payments



Deep Dive

Now let's take a look at business types where unattended payments shine.
Across all these verticals, one pattern is clear:

Payments are becoming embedded, invisible, and essential.

Software providers that control the payment layer gain greater influence over
the user experience, access to transaction data, and opportunities to
monetize payment flows.

Service Platforms Enabling Self-Service
In these environments, unattended payments are
layered onto existing service models.

Infrastructure-Based Commerce
In these environments, unattended payments are
essential, not optional.

@ &

off

EV Charging Networks

A driver pulls up to a charger, taps a card or phone, and
begins charging. If the payment fails, the entire experience
fails. Reliability is directly tied to service availability.

Parking Systems

Modern parking systems blend meters, mobile apps, and
centralized platforms. Payments must work across all of

them, often in environments with inconsistent connectivity.

Car Washes and Laundry

These high-frequency environments depend on fast,
reliable payments. Delays or failures directly reduce
throughput and revenue.

Kiosks and Vending

From airport kiosks to retail vending, the payment
experience must be intuitive enough for first-time users
to complete transactions without guidance.

Healthcare Platforms

Patients check in at kiosks, confirm appointments,
and pay copays. The goal is to reduce front-desk
workload while improving patient flow.

Fitness Platforms

Gyms increasingly operate with minimal staff
during certain hours, relying on app-based
access and automated billing.

Hospitality Systems

Hotels and resorts offer mobile check-in, self-
service kiosks, and QR-based ordering to
enhance guest experience.



Deep Dive

Distributed Commerce

This category represents a forward but already-accepted

edge of unattended payments.

Micromobility

E&? Scooters and bikes are activated via apps
= or QR codes, with payments embedded
into usage.
L Transit Systems
a@ Ticketing kiosks and tap-to-ride systems

enable high-throughput, low-friction
payments.

Smart Lockers
Customers pay to access storage or
retrieve goods without staff interaction.

©
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Emerging loT

Biometric Scanning

Customers pay with a payment account linked to
biometric credentials, such as retinal or palm
print. Some Amazon One locations already use
the latter.

In-Vehicle Payments

Cars can automatically pay for their own tolls,
parking, or drive-thru orders via their internal
computers—no phone or physical card
required.

Computer Vision

Stores use cameras and image-pattern
recognition to track what shoppers select in
a retail store and automatically charge them
accordingly when they exit, removing the
kiosk or traditional “checkout” experience
entirely.
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Reliability Is the Foundation
of Unattended Payments



In unattended environments, reliability is the difference between success
and failure. From session initiation to product/service selection, price
calculation and validation, and device control/fulfillment, every step of the
transaction lifecycle must be dialed in and be completed without fail.

Of course, the payment segment is especially critical, because
automations that fail to capture payments fail to transact commerce. It's
as simple as that.

p@ Reliability is the Foundation of Unattended Payments 13



— The Cost of Failure

In unattended environments, friction matters more than in
staffed environments. Research on kiosks and self-service
tech shows that barriers such as malfunctions, payment
errors, and complexity substantially weaken usage intention,
according to a 2025 study published in the Journal of
Theoretical and Applied Electronic Commerce Research.

Translation? In unattended settings, any glitch has outsized
negative impact. Perceived barriers outweigh perceived
usefulness, likely because there is no human to come to the
rescue when a process falters.

A failed payment transaction not only means immediate loss
of revenue—it also portends even more substantive
conseqguences, such as long-term customer abandonment,
negative perception of the service, and potential loss of
future usage.

In infrastructure contexts, payments failure can render the
entire system unusable.

p@ Reliability Is the Foundation of Unattended Payments

- Designing for Reliability:

Bevond Basic Uptime

Reliability isn’t just about keeping systems online. It
involves designing for:

v Consistency

Transactions must process correctly every single time.
Leading payment gateways now target “five 9s"—99.999%
uptime. For a high-volume retailer, even 10 minutes of
downtime during peak hours can result in millions in lost
revenue and immediate reputational damage.

Payment transactions must also behave predictably and
accurately. When it comes to purchasing, especially in
unattended environments, consumers expect speed and
clarity. Anything that feels sketchy or kludgy will be avoided
in the future.

v Resilience

Systems must handle failures gracefully. For a vending
maching, this might mean accepting cash or displaying
errors clearly if a card reader fails. For kiosks, this might
mean that if the network is down, the system can still
accept and queue transactions locally and process them
once the connection is restored.

Resilient systems also avoid making matters worse. No
partial charges, no double charges, no frozen interfaces.
Other design features that strengthen resilience include
hardware redundancy, network redundancy, service
redundancy, component isolation, and smart retry logic.

14



v Recoverability

Recoverability in unattended systems is all about making
sure that if something goes wrong—like a network failure,
hardware error, or software crash—the system can restore
operations and transaction integrity quickly.

Behind the scenes, this happens through technology
features such as transaction logging and journaling, local
caching with sync, automatic retry and failover, the system
redundancies we've already mentioned, error containment,
monitoring and alerts, and disaster recovery and backup.

You've heard the phrase “Failing to plan is planning to fail.”
In designing for the reliability of unattended commerce
systems, failing to plan for failure is planning to fail.

— Core Infrastructure Components

High-Availability Architecture
Redundant systems ensure continuity.

Connectivity Management
Support for cellular, Wi-Fi, and fallback mechanisms.

Edge Processing Capabilities
Devices may need to handle transactions temporarily
when disconnected.

Remote Monitoring
Continuous insight into system performance.

In assembling these core components to create a
seamless system, the foundational principles are to
minimize steps, maximize clarity, ensure speed, and
support multiple methods.

p@ Reliability Is the Foundation of Unattended Payments

— The Role of Payment
Optionality

In unattended and autonomous commerce environments,
payment optionality isn’t just a convenience—it’'s a critical
driver of performance. Supporting a wide range of payment
methods ensures that every customer can complete a
transaction using their preferred form of payment, whether
that's credit, debit, mobile wallets, or emerging alternatives.

In environments where there’s no staff to assist or offer
alternatives, the system itself must remove friction and
adapt to the user. Supporting multiple payment methods
ensures:

o Broader Accessibility—Not every customer carries
cash, and not every customer prefers cards. Some
rely on mobile wallets, while others may need PIN
debit or prepaid options. By supporting multiple
payment methods, operators ensure that their
devices are usable by the widest possible audience,
regardless of preference or circumstance. This is
especially important in high-traffic, public-facing
environments where diversity of payment behavior
is the norm.

15



¢ Higher Conversion Rates—Payment optionality also
directly impacts conversion rates. In unattended
settings, a declined or unsupported payment method
often means a lost sale—there’s no second chance or L
human intervention. If a device can’t accept a 1. Reliability
customer’s preferred payment type, the transaction is e Do systems maintain uptime across environments?
simply abandoned. By enabling multiple options, e Are failures detected and resolved automatically?
operators significantly reduce these failure points,
ensuring more transactions are completed
successfully and revenue opportunities are captured.

SaaS Payments Readiness Framework

2. Hardware Flexibility
e Can multiple device types be supported seamlessly?
¢ |s the system adaptable to new hardware?

o Better User Satisfaction—Offering a range of

payment choices leads to better user satisfaction 3. Reporting Visibility
and trust. Customers expect fast, seamless e Can operators identify issues in real time?
interactions, and the ability to pay their way is a key e Are insights actionable?

part of that experience. When payments feel easy
_and |ntl_J|t|ve, users are more likely to return, _ 4. Monetization Strategy
increasing repeat usage and long-term value. In this :

way, payment optionality doesn't just support ¢ |s payment revenue captured effectively?
individual transactions—it strengthens the overall * Are pricing and models optimized?
customer relationship and the performance of the
unattended ecosystem.

Interpreting the Framework

A mature platform will:
e Treat reliability as a core capability, not an add-on
¢ |ntegrate hardware and software seamlessly
¢ Provide real-time operational intelligence
o Align payments with overall business strategy

+

p@ Reliability Is the Foundation of Unattended Payments 16
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Hardware Strategy
for Scalable Deployments



Unattended environments like kiosks, vending machines, ticketing stations,
and self-checkouts are hardware-heavy by nature. Every unattended
machine typically contains multiple hardware components per device,
including the user interface, sensors and actuators, networking and power
equipment, and, of course, payment hardware.

In unattended payments, hardware introduces complexity that software
alone cannot abstract away. Mechanical failures happen. (We're looking at
you, receipt printers.) What's more, hardware takes time to do its thing, and
when a hardware-driven process gets off-track, the software may or may
not be able to fix it. Then there are environmental and connectivity
constraints and integration complexities.

Let's take a closer look at some of these challenges.

18



— Understanding Deployment
Realities

It's a testament to human ingenuity that unattended
commerce systems are now in use virtually everywhere
you can imagine.

Remote ski resorts run unattended ticket kiosks, lift-
pass vending, and snack vending in subzero wind and
snow. Ferry terminals sell tickets on dock kiosks
subject to saltwater spray.

The U.S. Department of Defense had an electronic
point-of-sale system fueling military vehicles in arctic
conditions. When the lithium batteries in the handheld
scanners lost their charge and became inoperable, the
software was modified so that the pedestal’s built-in
scanner could read QR codes.

While there hasn’t yet been an unattended commerce
kiosk in space (though there is a U.S. patent application
in progress for a space vending machine concept—
receiving orders and dispensing goods in microgravity),
unattended systems routinely operate in:

¢ Qutdoor environments exposed to weather
o High-traffic areas with heavy usage
e Remote locations with limited connectivity

Payment terminal engineers and manufacturers have
figured out how to make the hardware impressively
durable, and software engineers have created solutions
that administrate these systems through their challenging
conditions and workflows. The upshot is that if you can
dream it, there are payment systems available that will let
you build it.

p@ Hardware Strategy for Scalable Deployments

—> Key Strategic Considerations

Durability
Devices must be built for the environment.

Scalability

Deployment processes must support thousands of devices.

Manageability
Updates and maintenance must be centralized.

Security
Devices must be protected against tampering.

—> Device-Agnostic

Architecture in Practice

Payment devices built to withstand your use-case
environmental conditions are essential. But it's also
important to incorporate device-agnostic architecture
whenever possible.

Device-agnostic architecture is hugely advantageous for

ISVs because it allows your software to run reliably across a

wide variety of hardware platforms without being tightly
coupled to any single device. A great device is indeed a

great thing, but hardware diversity lets you support multiple

hardware types without rewriting core logic for each.

Designing flexibility into your platform enables you to:
¢ |ntegrate with multiple device manufacturers
¢ Swap hardware without major changes
e Support diverse customer requirements

In the long run, this means reducing development and
maintenance costs, improving reliability and resilience,
enabling faster scaling, and future-proofing your software.

19
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Chapter: [4]

Reporting and Visibility
Without Staff Oversight



In unattended systems, data replaces observation. When there's no human
being physically present to watch, intervene, or verify, the system must rely
on data streams, sensors, and telemetry to understand what’s happening
and ensure smooth operation.

Data becomes your eyes and ears. Card-reader logs confirm transactions.
Temperature sensors indicate environmental conditions. Motion or
inventory sensors convey stock levels. Cameras observe hardware status
as well as user interactions.

Without data-driven oversight, failures could go unnoticed for hours or
days, leading to lost revenue and customer frustration. And operators and
software designers would be blind to key system-performance metrics. Is
the store running well or optimally? What could be improved? Without
good data, there's no way to tell.

Reporting and Visibility Without Staff Oversight

21



—> The Shift from Reporting to Control

In unattended commerce environments, reports alone
simply aren’t enough. Operators need immediate,
continuous visibility into system performance.

Real-time dashboards provide a live view of transaction
activity, device health, and revenue trends across
locations, enabling operators to understand what's
happening moment by moment—not hours or days later.

But visibility is only part of the equation. When something
goes wrong—a failed transaction, connectivity issue, or
hardware malfunction—operators need to know right away.

Alerts and notifications play a critical role by proactively
flagging issues as they occur, allowing teams to respond
quickly, minimize downtime, and prevent lost sales.
Instead of discovering problems after the fact, operators
can take action in real time, often before customers are
even impacted.

Finally, diagnostic tools turn insight into action. It's not
enough to know that something is broken—operators need
to understand why.

Built-in diagnostics allow teams to remotely troubleshoot
devices, identify root causes, and resolve issues without
dispatching on-site support whenever possible.

p@ Reporting and Visibility Without Staff Oversight

Let's say a payment terminal suddenly goes offline. On
the customer’s end, it may appear to time out or freeze.
But with the right troubleshooting diagnostics in place,
the operator will be able to see in their dashboard that a
device is offline or experiencing high decline rates.

An alert notifies them that there's a connectivity or
gateway timeout issue. Error codes from the payment
application pinpoint the source. In many cases, the
problem can be resolved remotely. The operator can
restart the payment application, reboot the device
remotely, restart the network connection, and push a
configuration update. In minutes, the device is back
online and accepting payments.

Together, real-time dashboards, alerts, and diaghostics—
the three musketeers of unattended-commerce
operations—create a more resilient, responsive
unattended environment—one that keeps transactions
flowing and revenue intact.

22



® Operational Dashboards
Provide a high-level view of system performance

o Granular Transaction Data
Enable detailed analysis

@ Device Analytics
Identify performance trends

® Exception-Handling Workflows
Guide issue resolution

- Maximizing Revenue with
Remote Monitoring

Remote monitoring doesn’t just show operators
what's happening—it gives them the data and control
to continuously tune pricing for maximum revenue
and performance.

p@ Reporting and Visibility Without Staff Oversight

With live dashboards, operators can see when, where,
and how often transactions occur across every device.
That makes it easy to identify:

e Peak vs. off-peak usage
o High-traffic vs. underperforming locations
e Time-of-day or day-of-week trends

Instead of setting static prices, operators can adjust pricing
to match actual demand—raising prices during peak
periods or introducing incentives during slow times to drive
volume. And software developers can add dynamic-pricing
features that help automate this process while still
providing operators with granular control.

v Instant Feedback on Pricing Changes
Remote monitoring lets operators test and validate pricing
decisions in near real time.

Did a price increase reduce transaction volume? Did a
promotion increase usage at a slow location? Are
customers abandoning transactions at certain price points?

Because the data updates continuously, operators don’t
have to wait for end-of-month reports—they can iterate
quickly and refine pricing strategies based on actual
behavior.

23



v Location-Based Optimization
Not all locations perform the same, and remote
monitoring makes that clear.

Operators can compare performance across machines or
regions, identify locations that are likely to support
higher pricing, and adjust pricing based on local demand,
competition, or demographics.

This enables granular, location-specific pricing instead of
a blanket approach that leaves money on the table.

v Correlating Performance with External Factors
Advanced monitoring platforms allow operators to
connect transaction data with other signals, such as:
e \Weather patterns (e.g., higher beverage sales on
hot days)
o Events or foot-traffic spikes
¢ Device uptime or downtime

These data correlations help operators anticipate
demand and adjust pricing proactively, not just
reactively.

v Remote Price Updates and Control

Most importantly, monitoring platforms are paired with
remote management capabilities, so operators can push
price changes to devices instantly, launch promotions
across multiple locations, and roll back changes quickly
if performance drops.

p@ Reporting and Visibility Without Staff Oversight

That means pricing isn't just informed by data—it's
actionable in real time.

Overall, remote monitoring transforms pricing from a
static decision into a dynamic, data-driven strategy.
Operators can see what's happening, test changes
quickly, and adjust pricing at a granular level—ultimately
driving higher revenue and better performance across
their unattended network.

24
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Monetizing Unattended Payments



Today and into the future, payments represent one of the most—if not the
most—important revenue opportunities for software providers.

For many platforms, payments already represent the second-largest
revenue stream after subscriptions. And in some cases, payments revenue
rivals or exceeds ARR. In part this is because payments scale differently
than SaaS revenue, which only rises with number of users. Payments
revenue, on the other hand, scales with usage.

At the risk of stating the obvious, the amazing thing about usage in
unattended environments is that it can be continuous—24/7, 365. And with
continuous usage, incoming revenue never sleeps. What's more,
transactions are frequent, and growth tends to compound over time.

Monetizing Unattended Payments
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— Payments Monetization Models

Revenue-Share Partnerships

Low complexity, moderate control

Share in the payment-processing revenue without the
need to manage the technical infrastructure. This
model provides a predictable, recurring income stream
and is ideal for software companies that want to
monetize their platform with minimal operational
involvement.

Managed Payments Models

High control, higher operational responsibility
Own the end-to-end payment experience—pricing,
processing, and settlement—while taking on
operational responsibilities. This model maximizes
revenue potential and lets you fully control the
merchant experience, delivering a more integrated,
branded solution.

Referral Partnerships

Low effort, referral-based revenue

Connect your merchants to your payments partner and
earn a referral fee. Simple to implement, this approach
creates incremental revenue without requiring you to
manage the payments infrastructure.

Split-Funding Programs

Monetization built into every transaction

With split funding, revenue is automatically allocated at
the transaction level—routing funds to merchants,
partners, and your platform in real time. This approach
enables scalable, recurring monetization while
simplifying reconciliation and improving cash flow, all
without relying on delayed revenue-share payouts.

p@ Monetizing Unattended Payments

— Boosting Profits with Cost-Saving

Processing Options

Your payments integration can help your operator
clients keep more of their profits in several significant
ways.

v Surcharging

With compliant surcharging in place, your software
clients can save 50 to 70% on their processing costs by
adding a small, fixed-percentage (up to 3%; 2% in
Oklahoma) surcharge to every card transaction.
Surcharging is compliant in every state except
Connecticut, Maine, Massachusetts, and New York.

Pardon the play on words, but surcharging is surging in
popularity. According to a recent JD Powers survey,
34% of small U.S. merchants are already adding
surcharges to credit-card transactions to help offset
processing costs—up sharply from the low single-digit
adoption levels seen just a few years ago. This means
that consumers are beginning to accept that they must
share part of the financial burden that comes with the
convenience of paying by card.

v Dual Pricing

Dual pricing lets operators offer two prices for the
same product or service—one for credit cards (to cover
processing fees) and a lower “cash-equivalent” price.

In unattended environments that accept coins and bills,
dual pricing works by increasing the product price for
credit-card purchases.
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The key is having gateway and device support to
differentiate between credit and debit transactions, so
the system can automatically apply the correct price.
With this setup, operators can protect margins, reduce
processing costs, and still provide a seamless, fully
cashless customer experience.

v Transaction Bundling

In low-ticket unattended scenarios, processing fees
impose outsized costs proportionate to each —
transaction. So instead of processing each individual

transaction live, in real time, payment systems can be

set up to aggregate transactions on a chosen schedule,

such as at the close of business each day. This

processing method results in lower overall processing

fees per dollar processed.

v Micro-Ticket Pricing

Micro-ticket pricing is another payments cost-savings
approach that is attractive to operators with low-ticket
averages. With micro-ticket pricing, small transactions
—typically $5 or less—incur lower processing rates
than the industry standard.

p@ Monetizing Unattended Payments

Which cost-saving
processing options are
right for your clients?
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Unattended Payments Playbook

Chapter: [6]

Security and Compliance



In unattended commerce, security and compliance aren’t optional—they
are the foundation of every successful operation. Unlike traditional retail,
unattended systems operate without on-site personnel, leaving devices
exposed to physical, network, and data threats. Security must be built into
every layer of the system, from the hardware and firmware to the network
and cloud-based management platforms.

Only a comprehensive, multilayered approach can ensure that devices,
payments, and sensitive customer information remain protected at all
times.

Security and Compliance
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— An Expanded Threat Landscape

Unattended environments face a unique and evolving
set of threats:

¢ Physical Tampering: Devices such as vending
machines, kiosks, parking meters, and EV chargers are
in public spaces, often unattended for hours or days.
Criminals can attempt to access cash, compromise
card readers, or install skimmers.

o Network Vulnerabilities: These devices rely on Wi-Fi,
cellular, or wired networks for connectivity. Unsecured
connections or outdated network protocols can
expose transaction data and device controls to cyber
attackers.

¢ Data Interception: Payment information, personal
identifiers, or telemetry data can be intercepted if
proper encryption and secure channels are not
enforced. Attackers can exploit weak points to steal
sensitive information or manipulate transaction flows.

The threats are real and diverse, making it essential for
operators and ISVs to proactively address security and
compliance at every layer of the architecture.

p@ Security and Compliance

— Best Practices in Action

Implementing security is not just about preventing breaches
—it's about following proven best practices to mitigate risk
without disrupting operations. An integrated partnership with
a strong payments partner will place most of the payments
security and fraud prevention scope in their capable hands—
so you can focus on your platform.

Be sure your payments partner provides:

¢ End-to-End Encryption: Data should be encrypted from
the point of entry at the device to the back-end
processing system, ensuring sensitive information is
never exposed in transit.

¢ Tokenization: Replaces sensitive cardholder data with
unique tokens that are meaningless if intercepted. This
reduces the risk of data theft while allowing systems to
process transactions safely.

¢ Secure Firmware Updates: Devices must be capable of
receiving remote firmware updates in a secure,
authenticated manner. This ensures security patches and
enhancements can be deployed promptly without
requiring on-site intervention.

In addition to these baseline payments security measures,
your platform must offer centralized device management,
giving operators a single platform to monitor, manage, and
configure all unattended devices, from security policies to
system status. Centralized control allows rapid response to
threats, audit reporting, and compliance tracking.
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— Balancing Security and Usability

While payments security is critical, it should never
introduce friction for the end user. Customers expect
smooth, seamless transactions, and any cumbersome
security process can lead to abandoned purchases or
dissatisfaction.

The goal is invisible protection: security measures
should work quietly in the background, preventing
unauthorized access, safeguarding data, and keeping
devices running—without ever disrupting the customer
experience.

Unattended commerce environments must strike a
balance between protection and usability to succeed at
scale. By minimizing friction while maintaining strong
security controls, operators can build consumer trust,
protect operator revenue, and meet compliance
obligations.

p@ Security and Compliance

Security measures should work in the
background, preventing unauthorized
access, safeguarding data, and
keeping devices running without
harming the customer experience.
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Chapter: [7]

The Future of
Autonomous Commerce



Unattended commerce has been around for a long time. True autonomous
commerce is the next frontier.

Autonomous systems are designed to operate completely independently,
handling transactions without direct human involvement while maintaining
reliability, security, and usability. Think smart appliances reordering
supplies automatically, connected cars paying for fuel or charging, and loT
devices triggering service or replenishment.

Looking forward, several developments will shape the marketplace.

The Future of Autonomous Commerce
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- Payments Will Become
Increasingly Invisible

As autonomous commerce evolves, payments will fade
into the background of the customer experience.
Transactions will be triggered automatically based on
context—usage, consumption, or predefined
preferences—without requiring a conscious payment
action. Whether it's a connected vehicle initiating a
charging session or a smart appliance reordering
supplies, the payment becomes a seamless extension
of the experience.

For software providers, this shift means designing
systems in collaboration with payments partners in
which authentication, authorization, and settlement
happen behind the scenes, ensuring trust and accuracy
without interrupting the user journey.

p@ The Future of Autonomous Commerce

- Infrastructure Will Become
More Intelligent and Connected

The underlying infrastructure supporting unattended
and autonomous commerce will grow more
sophisticated, with devices, networks, and platforms
continuously communicating and optimizing
performance.

Real-time data sharing among endpoints, payment
systems, and management platforms will enable
smarter routing, predictive maintenance, and dynamic
decision-making.

Increasingly, this interconnected ecosystem will allow
operators to anticipate demand, prevent failures, and
optimize transactions at scale, transforming static
devices into responsive, intelligent assets.
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- ISVs Will Take On Greater Ownership

of Transaction Ecosystems

ISVs are moving beyond being software providers to
becoming orchestrators of the entire transaction
experience.

As you embed payments, manage devices, and control
data flows, you will gain more influence over pricing,
routing, and customer interactions. This shift will enable
you to deliver tightly integrated, vertical-specific
solutions while capturing more value from each
transaction.

With greater ownership will come greater responsibility
—particularly around compliance, security, and
performance—but also a significant opportunity to
differentiate and deepen customer relationships.

p@ The Future of Autonomous Commerce

- Monetization Through Payments

Will Become Standard

Payments are no longer just a utility—they are
becoming a core revenue driver.

As you embed payment capabilities into your
platforms, monetization strategies such as revenue
sharing, service fees, and value-added services will
become standard practice.

In high-frequency, unattended environments, even
small margins per transaction can scale into
meaningful recurring revenue. Already payments are
shifting from a backend function to a strategic growth
lever, helping you expand your business model and
unlock new sources of profitability.
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Conclusion:
Always-0n Profitability

Unattended payments are redefining how transactions occur across
industries.

For software providers, the opportunity is substantial. Done thoughtfully and
with an eye to what's ahead, your payments integration can help you expand
into new environments, enhance the customer experience, and generate
scalable revenue.

The platforms that succeed will be those that integrate reliability, flexibility,
visibility, and monetization into a unified strategy.

Known as the payments platform built for partners, Payroc has been working
arm-in-arm with software providers for decades. We provide all the
technology, teams, and monetization models to help you grow and succeed
on your terms. We look forward to speaking with you about your software
and goals.
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— Join the Industry Leader

From mobile applications to unattended solutions and
ecommerce platforms, your software powers today’s
connected experiences. Let Payroc power the payments.

With our partner-first approach, industry expertise, and
future-ready platform, we don’t just support software
providers—we help you thrive.

payroc

Ready to transform vour payvments?

If you're seeing the signs that it might be time for a change, don’t wait any longer.
Speak with one of our payment experts today for a complimentary consultation.

We'll help you identify solutions to fix payment challenges and uncover new
opportunities to grow revenue.

PHONE EMAIL WEBSITE
(888) 477-4500 partnerwithus@payroc.com payroc.com/industries/unattended/
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	Payments are evolving  from a utility into  a strategic capability.
	Unattended payments aren’t new on the scene.
	The first commercial coin-operated vending machines—selling postcards—debuted in London in 1883, unleashing a vending craze that soon spread worldwide. The first ATM was installed by Barclays in London in 1967.
	But many say that modern unattended payments started in 1973, when the first pay-at-the-pump technology appeared at an E-Z Serve gas station in Abilene, Texas. Proprietary and clunky, this early semi-autonomous system integrated a fuel-dispensing system, connecting payment at the pump with remote product-delivery authorization. This soon evolved into the mag-stripe card-reader systems that became commonplace at gas stations by the mid 1980s.
	These early unattended-payments experiences played an important role: they taught consumers that convenience was a desirable and trustworthy feature. Self-checkout at grocery stores and standalone kiosks for things like photo printing and postal services began popping up in the 1990s. So by the time computers and ecommerce started gaining traction in the late 1990s, consumers were already primed to feel confident purchasing on their own.
	Today, unattended payments are continuing their rise to dominance in commerce, creating new and innovative opportunities for software developers. Let’s take a closer look at why autonomous commerce is the path forward.
	In unattended environments, reliability is the difference between success and failure. From session initiation to product/service selection, price calculation and validation, and device control/fulfillment, every step of the transaction lifecycle must be dialed in and be completed without fail.
	Of course, the payment segment is especially critical, because automations that fail to capture payments fail to transact commerce. It’s as simple as that.
	Unattended environments like kiosks, vending machines, ticketing stations, and self-checkouts are hardware-heavy by nature. Every unattended machine typically contains multiple hardware components per device, including the user interface, sensors and actuators, networking and power equipment, and, of course, payment hardware.
	In unattended payments, hardware introduces complexity that software alone cannot abstract away. Mechanical failures happen. (We’re looking at you, receipt printers.) What’s more, hardware takes time to do its thing, and when a hardware-driven process gets off-track, the software may or may not be able to fix it. Then there are environmental and connectivity constraints and integration complexities.
	Let’s take a closer look at some of these challenges.
	In unattended systems, data replaces observation. When there’s no human being physically present to watch, intervene, or verify, the system must rely on data streams, sensors, and telemetry to understand what’s happening and ensure smooth operation.
	Data becomes your eyes and ears. Card-reader logs confirm transactions. Temperature sensors indicate environmental conditions. Motion or inventory sensors convey stock levels. Cameras observe hardware status as well as user interactions.
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	Operators can compare performance across machines or regions, identify locations that are likely to support higher pricing, and adjust pricing based on local demand, competition, or demographics.
	This enables granular, location-specific pricing instead of a blanket approach that leaves money on the table.
	✓ Correlating Performance with External Factors  Advanced monitoring platforms allow operators to connect transaction data with other signals, such as:
	Weather patterns (e.g., higher beverage sales on
	hot days)
	Events or foot-traffic spikes
	Device uptime or downtime
	These data correlations help operators anticipate demand and adjust pricing proactively, not just reactively.
	✓ Remote Price Updates and Control  Most importantly, monitoring platforms are paired with remote management capabilities, so operators can push price changes to devices instantly, launch promotions across multiple locations, and roll back changes quickly if performance drops.
	That means pricing isn’t just informed by data—it’s actionable in real time.
	Overall, remote monitoring transforms pricing from a static decision into a dynamic, data-driven strategy. Operators can see what’s happening, test changes quickly, and adjust pricing at a granular level—ultimately driving higher revenue and better performance across their unattended network.
	Today and into the future, payments represent one of the most—if not the most—important revenue opportunities for software providers.
	For many platforms, payments already represent the second-largest revenue stream after subscriptions. And in some cases, payments revenue rivals or exceeds ARR. In part this is because payments scale differently than SaaS revenue, which only rises with number of users. Payments revenue, on the other hand, scales with usage.
	At the risk of stating the obvious, the amazing thing about usage in unattended environments is that it can be continuous—24/7, 365. And with continuous usage, incoming revenue never sleeps. What’s more, transactions are frequent, and growth tends to compound over time.
	The key is having gateway and device support to differentiate between credit and debit transactions, so the system can automatically apply the correct price. With this setup, operators can protect margins, reduce processing costs, and still provide a seamless, fully cashless customer experience.
	✓ Transaction Bundling  In low-ticket unattended scenarios, processing fees impose outsized costs proportionate to each transaction. So instead of processing each individual transaction live, in real time, payment systems can be set up to aggregate transactions on a chosen schedule, such as at the close of business each day. This processing method results in lower overall processing fees per dollar processed.
	✓ Micro-Ticket Pricing  Micro-ticket pricing is another payments cost-savings approach that is attractive to operators with low-ticket averages. With micro-ticket pricing, small transactions—typically $5 or less—incur lower processing rates than the industry standard.

	Which cost-saving  processing options are right for your clients?
	In unattended commerce, security and compliance aren’t optional—they are the foundation of every successful operation. Unlike traditional retail, unattended systems operate without on-site personnel, leaving devices exposed to physical, network, and data threats. Security must be built into every layer of the system, from the hardware and firmware to the network and cloud-based management platforms.
	Only a comprehensive, multilayered approach can ensure that devices, payments, and sensitive customer information remain protected at all times.
	Unattended commerce has been around for a long time. True autonomous commerce is the next frontier.
	Autonomous systems are designed to operate completely independently, handling transactions without direct human involvement while maintaining reliability, security, and usability. Think smart appliances reordering supplies automatically, connected cars paying for fuel or charging, and IoT devices triggering service or replenishment.
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