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EXECUTIVE SUMMARY

I've visited many facilities where mobile robots are running, but the operation isn't working well. Often, the
project go-live was successful, yet over time a gap developed between what was projected and what
actually happened on the plant floor.

Robots encounter a myriad of challenges operating on the floor that can lead to operators spending time
addressing inefficiencies and creating workarounds. Technology often gets blamed for these issues, but
usually thatisn’t the case. The failures | see repeatedly come down to how deployments were planned,
how they were integrated, and what happened, or didn't happen, once the integrator or the supplier left.

This whitepaper covers several of those failures. When | look across all of them, three patterns stand out
above everything else on the technical side:

1. No orchestration layer
2. No real-time visualization

3. Integration treated as a deployment task rather than an engineering discipline

Paired with those, there are three non-technical failures that show up just as often:

1. No process redesign
2. No people change management

3. No ownership model after go-live

The decisions that determine whether your investment delivers its return aren't made at or after go-live.
They're made months earlier. And they're validated or exposed in the 90 days after.
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THE DEPLOYMENT PROBLEM

Buying an AMR fleet and deploying an AMR system are two different things. Most companies and projects
do the first, but many stop short of the second.

When | walk into an underperforming deployment, I'm rarely seeing a hardware problem. I'm looking at a
fleet of robots with no coordinated intelligence, an integration that was scoped too narrowly, a handover
that was never designed, or a floor team that was told automation was coming but never shown how to
work with it. These patterns point to a set of underlying gaps.

THE ORCHESTRATION GAP

I’'ve seen many deployments where robots are running, but the throughput numbers are nowhere near
what the business case said they'd be. 9 times out of 10, when | start digging deeper into the problem, | find
the same thing: nobody designed the intelligence layer. The robots were purchased, installed, and asked to
perform tasks. However, the layer that should be connecting all of that to the rest of the facility,
sequencing work across the fleet, managing traffic, and handling exceptions was not built.

What you end up with is automated equipment, not an automated system. That distinction matters more
than most people realize when they're in the vendor evaluation phase. Your fleet will execute tasks. What it
won't do, without orchestration, is optimize your facility operations. It won't prioritize work based on
downstream demand, or rebalance the fleet when one zone backs up, and it won't catch an exception
before it becomes a line-down event.

This is the miss | come back to more than any other because it's an architecture decision. Architecture
decisions are hard to retrofit once the project s live. If your project plan doesn't have an orchestration
strategy with a named internal owner, stop and resolve that before anything else moves forward.
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THE VISUALIZATION GAP

When you run a manual operation, supervisors can see it. They're on the floor, and they know where it's
backing up, so they can tell within minutes if something's off in a pick zone. That direct line of sight is so
embedded in how operations management works that most people don't even think of it as a capability.
It's just how you run operations. The moment you deploy AMRs and AGVs at scale, that visibility
disappears. The operation moves inside a software system, and you lose visibility into what's happening in
real time. Supervisors are managing a floor they can no longer see.

What | find in facilities that are plateauing after deployment — where throughput is stable but not
improving, and the team is busy but not making meaningful progress on the numbers — is that the
feedback loop is broken. Decisions about what to change, where to focus, and what's causing the
underperformance are being made on shift reports and end-of-day summaries. By the time that data
reaches the person who could act on it, the moment has passed. You can't improve the operation on old
data.

Real-time visualization is what provides that feedback loop. This cannot be a dashboard that rarely gets
viewed. Instead, it should be a live operational view that tells the supervisor, in real time, what is
happening on the facility floor, where robots are consistently stalling or slowing down, and where
materials are not getting picked or dropped correctly. This real-time visualization is actionable. That's
what separates the facilities that keep improving post-deployment from the ones that hit a ceiling and stay
there. The difference is whether the people running the operation can see clearly enough in real time to
improve it.

THE INTEGRATION GAP

The third technical failure is structurally different from the first two. Orchestration and visualization are
about what you build into the system design. Integration is about engineering work that connects your
new AMR or AGV fleet to the systems already running your facility, and it's consistently underestimated.

Most vendor demos are done in clean environments. However, in reality your facility might have a WMS
that's been patched for a decade, conveyor logic that lives in someone's head, PLC interfaces that predate
modern APIs, and an ERP integration that IT built years ago that isn’t fully documented. Every one of those
connection points needs to be mapped before a robot goes live. Interface design, data exchange protocols,
exception handling at each boundary, failover behavior, and load testing under realistic conditions are all
critical success factors for a post-AMR/AGV operation.

When integration is scoped as a deployment task rather than designed as engineering, gaps emerge in
production. That means fixing live system connections while the operation depends on them. This can be
very expensive and disruptive, and it is entirely avoidable.
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THE ACCOUNTABILITY GAP

Most vendors sell robots. Most system integrators scope a project. The problem is nobody in that equation
is accountable for the operational result — the actual throughput and reliability that the business case was
built on. That accountability gap is where most deployments get into trouble.

The vendor demoed in a clean room. The integrator scoped against your stated requirements. Neither fully
owns what happens when those two realities meet. That's your problem to manage, which means you
need to go into it with a clear understanding of the realities and risks.

THE OWNERSHIP GAP

In many AGV and AMR deployments, the integrator leaves, and the project is closed. As a result, your team
is left with inadequate training on how to tune it, no documentation for escalating faults, and no one
accountable for whether it hits the numbers.

What | see in many deployments is that ownership wasn't designed into the project. It is often assumed
that the facility operations team will own the system once the integrator and the vendors leave, but this
transition is rarely planned for.

THE CHANGE GAP

Here's the one thing | see in almost every deployment. The people on your floor didn't choose this new
automation. Some are worried about their jobs and not saying so. Some are skeptical it's going to work,
and they have reasons for that. Some will quietly develop workarounds that let them stay in control of their
work. None of that will show up in your system logs.

Passive resistance is invisible until itisn't. You'll see it in throughput that tracks below model and in
exceptions that don't get reported. Most AMR/AGV projects have no change management workstream. No
one owns the human side of the transition. One might think it is a soft problem, but it produces hard
numbers.
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THE FAILURE MODES

Where gaps exist, failures inevitably begin to emerge. The failure modes outlined here aren't edge cases.
They're patterns | see repeat across different sectors, facility types, and geographies.

They can be categorized into three broad groupings: Technology and Integration, Process, and People
Change and Ownership.

TECHNOLOGY & INTEGRATION

n No Orchestration Layer

Most AGV and AMR vendors provide fleet management software, and many manufacturers assume these
systems have orchestration capabilities. In reality, they primarily handle robot management. They track
positions, assign tasks within their ecosystem, and monitor battery levels. They don’t connect to your WMS
task queue, coordinate with a conveyor controller or a different vendor’s fleet, or make routing decisions
based on downstream demand. If your project plan treats the vendor’s native fleet manager as your
orchestration layer, you’ve closed a gap on paper that still exists in your operation.

Areal orchestration layer has a defined scope: it receives work orders from your WMS, sequences tasks
across the full fleet regardless of robot type, manages traffic at the zone level, handles battery and
charging logic, and routes exceptions to the right response path. It knows what’s happening at the pick
face, at the sorter, and at the dock simultaneously — and it makes decisions based on all of it. That scope
needs to be designed and owned before deployment starts. If it’s not on a named architecture diagram
with a named internal owner, it’s not being designed.

LIFFV https://lift.software/

by Flexware Innavation




Some facilities solve the orchestration gap with custom middleware built during
deployment. The Sl writes integration code that connects the vendor fleet
manager to the WMS, adds task routing logic, and hands it over at go-live. That
code is usually undocumented, not tested under ideal conditions, and lacks an
owner. The first time it fails or needs tuning, you’re calling the Sl back to work on a
system they built under deadline pressure. That’s not an orchestration strategy.
It’s technical debt with a go-live date oniit.

Orchestration is not a feature of your fleet. It's architecture that makes a fleet
a system. If it wasn't in your original design, you don't have a system. You have

a fleet of robots waiting to be told what to do by software that wasn't built to
orchestrate the operation.

n No Real-Time Visualization

All facilities generate system data. The gap isn’t the absence of data but that the
data isn’t operational. The fleet manager logs robot status. The WMS records task
completions. IT can pull exception counts from the previous shift. What’s missing
is a live view that is monitored and acted upon during the shift. A screen in the
control room that nobody checks is not a visualization strategy. It creates the
impression of visibility while the operation is running blind.

Default dashboards from fleet management software show you equipment status:
robot positions, task queues, battery levels, and error codes. That’s system health
data. It tells you what the robots are doing. It doesn’t tell you whether the
operation is performing to target, where throughput is being lost, or which work
zone has been backing up for the last 40 minutes. Operational performance data
requires a different view, one built around throughput against target, queue depth
by zone, exception aging, and the relationship between robot behavior and
output. Most facilities accept the default dashboard and then can’t find the
problem.

Visualization tools need to be configured to your operation, not accepted out of
the box. That means defining the KPIs that matter for your facility, building the
views that your supervisors will use during a shift, and setting alert thresholds that
trigger action before the problem becomes a shutdown. It also means naming
someone whose job includes watching those views and acting when they change.
If nobody has decision authority tied to the visualization, it surfaces insights that
don’t get acted on. That’s not a technology gap. That’s an ownership gap.
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Real-time visualization earns its value post-deployment, when the gap between design performance and
actual performance needs to close. That gap closes through a structured cycle: see something, understand
its cause, make a change, and measure the result. Without real-time data, that cycle runs on weekly reports
and end-of-shift summaries. By the time the data reaches the person who can act on it, the conditions that
created the problem have already changed. The facilities that close the performance gap fastest are the
ones where someone is watching the operation live and has the authority and the process to act on what
they see.

You cannot improve operations you cannot see. Real-time visualization is not a reporting tool. It is the

feedback loop that connects automation performance to operational decisions. Without it, your facility
is automated but not intelligent.

n Brownfield Integration Underestimated

The integration work that gets scoped at the start of a project usually covers the obvious connection: the
fleet manager needs to receive task assignments from the facility system(s). That’s one interface. What
doesn’t get scoped properly and included is the layers of connectivity that are required for smooth
operations. WMS, ERP, MES, and PLCs are all critical to the operations. Each of those has its own data
format, its own failure modes, and its own stakeholders who need to sign off on the design.

Most projects produce an integration specification, and most integration specifications describe what the
systems will exchange, not how they will behave when something goes wrong. What’s the response when a
WMS message fails to deliver? What happens to a robot task in progress when the fleet manager loses
connectivity? What happens when a robot goes off path? Which is the system of record when a WMS and
robot fleet manager disagree on an inventory position?

These factors determine whether your operation keeps running when something unexpected happens. If
the integration specification doesn’t answer those questions, it isn’t ready.

Integration testing in a staging environment is not the same as integration testing under production
conditions. Staging environments rarely replicate the exact WMS version, the transaction volumes, or the
sequence of edge cases that production generates. The failure modes | see most often in the first 30 days,
such as task assignment timing errors, partial update failures, and duplicate records, are failures that
survived staging because they only appear under load or in combinations that weren’t tested. Load testing
your integrations before go-live, against a WMS instance that matches production, is not optional. It’s the
step that prevents you from discovering integration gaps in a live operation.

Integration design should not be produced by the Sl and reviewed only by the SI. It needs to be reviewed
and signed off by your IT team, each system owner, and your operations team.

Your operations team needs to confirm that the integration design matches how the floor works, not how it
was described in the requirements document. These reviews are where the gaps between what was
designed and operational reality get caught and addressed.
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No Traffic Management

Your facility was laid out for people, and people are flexible. They route around each
other, they make judgment calls, and they adapt. Robots, on the other hand, are
designed to follow rules. If the rules weren't designed well and the layout wasn't
reviewed before deployment, you find out when throughput drops and you can't
isolate why.

Robot traffic is an engineering problem. It doesn't solve itself. Congestion at pick
and drop stations, deadlocks at intersections, and robots queuing where they
shouldn't are all symptoms of a floor that wasn't designed for multi-fleet robots.
This problem exacerbates if you have more than a single supplier robot because the
different fleet managers do not communicate with each other and have zero
visibility to where each other’s robots are in the facility.

Traffic management, traffic flow patterns, and routing need to be well thought out
and designed before go-live. This includes layout, path logic, zone management,
right-of-way rules, and more. Treat it as engineering work, not software setup.

n Incorrect Payload and Cycle Time Assumptions

In many cases, the ROl model looked good on paper. However, it was developed
using vendor specification assumptions such as cycle times, pick rates, throughput
per shift, and availability. While these numbers represent engineered specifications
for the vendor’s robot systems, they do not reflect reality on the floor.

Your floor has different surface conditions. Your pick and drop stations have
different dwell times. Your battery management strategy affects how many robots
are available at any moment. A 15% shortfall in actual picks per hour against
models isn't unusual when assumptions weren't independently validated. And that
15% changes your payback period in ways that matter to the operation and the
business.

Instead, run your numbers against a pilot in your environment, or against
independently verified data from a comparable deployment. If your only source is
the vendor's specification, you're building a capital investment decision on an
assumption.
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g No Exception Handling

Every robot generates exceptions, path obstructions, lost markers, intermittent connectivity losses,
battery charge levels, and pallets or dunnage placed incorrectly. In a well-run deployment, each of these
scenarios has a defined response. There is automated recovery where possible, a clear escalation path
where it is not, and a team that knows what to do when they get the call.

In a deployment where exception handling wasn't designed, the exception becomes an incident. For
example, one robot blocking an aisle at 2 AM can lead to operators taking the robot off-path and parking it
somewhere on the side, creating a cascading series of events that impact material movement and
operations. And the longer that pattern repeats, the more the operation loses confidence in the system.
This isn’t because the technology is broken, but because the response process is.

Design your exception handling before you go live. This shouldn’t be a document that gets written after the
first few faults. It should be a designed set of responses that the team has practiced before they need them.

PROCESS

No Facility Layout Change

Manual operation can absorb inefficiencies to a certain extent. People work around things. They take the
long route, they compensate, and they adapt without being asked. That flexibility masks a lot of bad layout
decisions. Robots do not and cannot compensate. They follow the rules you give them.

When you drop a fleet into a facility laid out for manual operation, the layout problems that people were
invisibly solving become visible performance constraints. These could include suboptimal pick zone
positions, area congestion, staging lanes too close for robot access, aisle width constraints, and much
more. Review the facility layout in detail and redesign as required before deployment, not after, and look
at the floor as a robot-flow problem, not a people-flow problem.
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n No Process Change

Automation amplifies your process inefficiencies. It does not fix them, unless they are identified and built
into the design of the system. If process changes required to operate robots in your facility are not
designed, operators will improvise along the way. When this happens across the facility, it gets expensive.
Inconsistent responses to error conditions lead to downstream issues such as cell starvation, incidents,
robot standoffs, congestion, and more. When this happens, technology is almost always blamed because
that is the visible change inside the facility. The culprit is actually the gap between what the SOPs describe
and what the system requires.

The real work is in rewriting how the operation functions in the new environment. Reviewing and
redesigning components such as the pick and drop stations, task logic, exception handling, supervisor
decision-making, traffic flow, and pedestrian walkways needs to be viewed holistically. They all have an
impact once mobile robots show up in the facility.

Process redesign is a parallel workstream to technical deployment. It needs a start date, an owner, and a
completion condition. Disciplines around operators signing off on new procedures before the system goes
live are key for success.

PEOPLE CHANGE & OWNERSHIP

g No People Change

Change management that starts at go-live is too late. By the time your floor team sees robots moving, their
mental model of how their job works is already formed, and the workarounds they’re planning are already
taking shape. The conversation about what’s coming, why it’s coming, and what it means for their role
needs to start months before go-live during project planning and not during system testing. If the first time
the operators hear about the automation project in detail is in a training session two weeks before launch,
you’re starting with a deficit that takes months to recover from.

Training tells you nothing about adoption. You can run every operator through a certification program and
still have a floor team that defaults to the old workflow the moment the supervisor isn’t watching.
Compliance means an operator knows what to do when someone is looking. Adoption means they’ve
internalized why the new workflow works and stopped thinking about the old one. Getting to adoption
requires involving operators in redesigning the workflows they’ll use. Not presenting them with finished
procedures but putting them in the room while procedures are being built. That’s what creates ownership
of the new process instead of tolerance of it.
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When you find operators working around the system rather than with it, the instinct is to treat it as a
compliance problem. It’s almost never a compliance problem. Workarounds appear when the system
creates a gap the operator must fill. Material that arrives late, an exception state the system doesn’t
recognize, or a workflow step that makes sense on paper but doesn’t work at the pick station are all
examples. Treat workarounds as a diagnostic signal: something in the process design doesn’t match the
operational reality. Find the gap. Fix the process. The workaround disappears on its own.

Measure exception rates by shift. If one shift consistently generates more exceptions than others, the
operation is working differently, and you need to know why. Track supervisor-reported workarounds in the
initial weeks post go-live, and survey operators at 30 days on whether the system works the way they were
told it would. These are the signals that tell you how well the transition is going, and where you still have
work to do.

Change managementisn't a soft topic. It's an operational risk. Passive resistance from a floor team is as
damaging to throughput as a misconfigured fleet manager, and it is harder to diagnose.
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g No Ownership Post Go-Live

Ownership of an automated system requires at least three distinct roles, and they’re
often collapsed into one person after go-live. Someone needs to own system
configuration, the fleet manager tuning, task routing logic, and exception handling
parameters, and be able to change those elements without calling the SI. Someone
needs to own operational performance, reviewing KPIs and deciding when
something has drifted enough to warrant action. And someone needs to own
vendor accountability, tracking open issues and managing SLA compliance.
Assigning all three to a single person is a risk. Leaving them unassigned is a failure.

Most Sl handovers include a session where the integration team walks through the
system and provides documentation. That’s knowledge transfer. It’s not capability
transfer. Capability means your internal owner can modify a configuration, respond
to a fault type they’ve never seen, and escalate with enough context that the vendor
can solve the problem. The way to build that capability is not through observation.
Make sure the internal owners have had opportunities to tune, configure, manage,
and operate all elements of the overall solution before the system integrator and
the vendor(s) leave.

System integrator documentation typically describes what the system does. What
you need is documentation on how to operate and maintain it, the common fault
types and their resolution steps, the configuration parameters, the thresholds that
trigger changes, escalation contacts by fault category with response time
commitments, and the periodic maintenance tasks that keep the system
performing.

Your SLA with the vendor and your Sl should specify response time commitments by
fault category, not by severity level. “Best effort” and “critical vs. non-critical” leave
the interpretation to the party you're trying to hold accountable. Define the
categories yourself: robot offline, fleet manager connectivity loss, WMS integration
failure, and throughput degraded below a defined threshold. Each gets a named
response time and a remedy if the commitment isn’t met. A weekly 30-minute
performance review with a named facilitator and a defined agenda is the minimum
structure for keeping the operation and the vendor relationship on track. Ifitisn’t
agreed to and scheduled before the go-live date, trust me it won’t happen.
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THE PROJECT SHOULD NOT END AT GO-LIVE

Go-live is not the finish line. It might feel like one, given the enormous undertaking leading to this key
milestone. Go-live is the start of the hardest phase, not the end of the project.

The first 30 days will surface every assumption you made during design that was slightly off. Cycle times
that were modelled incorrectly. Traffic conflicts that didn't show up in staging. Operator behavior that
wasn’t anticipated. Exception types that weren't designed for.

If you have no hyper care structure such as KPI baselines, integrator availability commitments, or formal
feedback loops from operations to system configuration, then you're absorbing all of that reactively. Every
issue is a surprise. Every response is improvised. Set your Day 30, Day 60, and Day 90 targets before go-live.
Keep the integrator engaged. The organizations that hit their ROl don't get there because nothing goes
wrong. They get there because they had a process for working through what did.




A FRAMEWORK FOR DEPLOYMENT SUCCESS

The failure modes that are shared above can be resolved in three key phases. None of this is theoretical. It's
the structure I've seen separate the deployments that hit their numbers from the ones that don't.

PHASE 1: BEFORE YOU BUILD: DESIGN FOR OWNERSHIP

The decisions you make in scoping determine the result. Before a project plan is finalized and before the
purchase order is issued, answer these six questions. These are not placeholders. They need to be
addressed early on.

What is the orchestration strategy?

What does real-time visualization look like for this deployment?

Has the integration scope been independently validated and reviewed in detail?

Eal (A

Is the procurement contract structured to prevent single-vendor lock-in, including any
compliance requirements?

5. Have ROl assumptions been validated against comparable deployments or a pilot, not vendor
specifications?

6. Isthere a change management workstream in the project plan, with named accountability?




PHASE 2: GO-LIVE READINESS: THE NON-NEGOTIABLES

Two weeks before go-live, these conditions must be met. If they're not, move the date. Going live without
them doesn't save time. It moves your problems from pre-go-live to production, where they cost more to
fix.

1. Theinternal team is trained on system operation, fault response, and escalation, not scheduled
for training after go-live.

2. A written escalation path is in place with named contacts at the vendor and Sl and defined
response time obligations.

3. SLA structure is confirmed with measurement methodology, fault categories, and remedies for
non-performance.

4. Exception handling processes are documented for every common fault type, with on-call
coverage confirmed.

5. SOPs are rewritten to reflect AMR-integrated workflows. Operators have completed live practice
runs.

PHASE 3: THE FIRST 90 DAYS: STRUCTURED HYPERCARE

Hypercare is not optional, and it's not a soft landing for the integrator to wrap up their work. It's the period
where your assumptions get tested against reality and your team builds the capability to own the system.
Every day you run without structure in this period is a day the gap between design performance and actual
performance has no mechanism to close.

1. Define KPI targets for Day 30, Day 60, and Day 90 before go-live. Throughput, uptime, exception
rate, and operator compliance are the minimum set.
2. Maintain integrator availability for the full hypercare period, with defined response obligations.

3. Establish a weekly performance review that connects operational outcomes to system
configuration and creates a feedback loop for tuning.

4. Track operator adoption formally. Identify and address workarounds before they become
embedded behavior.

5. Conduct a formal hypercare close-out at Day 90 that confirms internal ownership capability and
closes the project.

The organizations that hit their ROl are not the ones that bought the best technology. They’re the ones

that built the best ownership model around the technology they bought.
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ENSURING DEPLOYMENT SUCCESS

Six failures carry more weight than the rest. Three are technical: no orchestration, no real-time
visualization, and integration scoped as a deployment task rather than engineered as a discipline. Three
are operational: no process redesign, no people change management, and no post-go-live ownership. Get
those six right, and you've addressed the core of what causes deployments to underperform.

On the technical side, start with orchestration — it's an architecture decision that's hard to retrofit. Build
the visualization layer alongside it. And treat every system interface as an engineering problem that needs
to be designed and tested before go-live, not discovered and patched after it. On the operational side,
rewrite processes, bring the people along, and name an owner before the integrator leaves. Those six
together are the difference between a deployment that hits its numbers and one that spends two years
explaining why it hasn't.

The three non-technical failures are harder to see but just as expensive, if not more in the long run. The
floor team wasn't brought along. The SOPs were never rewritten. The internal owner was never named.
These don't show up in system logs. They show up in throughput numbers six months after go-live when
everyone has moved on from the project.

These are fixable problems. But they're much more expensive to fix after the fact than before it. The point
of this whitepaper is that they're preventable.
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If you're planning a deployment, run each of these against your current plan and ask yourself whether you
have a deliberate answer, or whether you're assuming it will work out. The ones where you're assuming are
your risk register.

If you're already live and underperforming, use these as a diagnostic. The pattern that's driving your gap is
almost certainly here. Find it, name it, and fix it. Technology isn't going to do that for you.

If you don’t know where to start or how to organize and plan your journey, contact us today.
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ABOUT LIFT BY FLEXWARE INNOVATION

LIFT is a purpose-built orchestration platform that connects and coordinates automated vehicles, manual
processes, and enterprise systems in real time. Developed by Flexware Innovation, a manufacturing
systems integrator with nearly 30 years of experience, and backed by the Hitachi Group, LIFT represents
the culmination of decades solving integration challenges on real factory floors.

Unlike traditional integration vendors, Flexware built LIFT to solve problems we encountered repeatedly:
disconnected systems, vendor lock-in, inflexible workflows, and integration projects that delivered
connectivity without intelligence. LIFT embodies the lessons learned from hundreds of manufacturing
technology implementations across life sciences, automotive, consumer goods, and industrial sectors.

To learn more about how LIFT can transform your material movement operations, visit lift.software or
contact info@lift.software to schedule a consultation.
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