
A manufacturing plant lives and dies by access. Not just “who can get in,” but who can touch the systems that
decide production, quality, safety, and shipping. The plant is a patchwork of zones: offices, machine rooms,
chemical storage, metrology labs, utility corridors, and the control network itself. Each zone has a different risk
profile, which means one all-purpose badge policy will either be too weak or too annoying. Over time, teams
compensate with workarounds, and those workarounds usually become the real security problem.

Designing access control for a plant is less about buying another card reader and more about aligning people,
processes, and technical controls so that the site behaves the same way every day. When it does not, attackers do
not even need creativity. They just need inconsistency.

Start with a zone model, not a policy document
Security programs often begin with a written policy. That can be useful, but it rarely results in good physical and
logical access design unless it is anchored in how the plant is laid out and how operations actually run.

In practice, I recommend you map access needs by zones and by job function. A maintenance electrician needs
different permissions than a forklift operator, and both differ from someone performing calibration in a lab.
Likewise, “data access” to a manufacturing execution system (MES) is not the same as “control access” that can
stop a line or change batch recipes.

This zone model should answer a few questions in plain language:

What is the zone purpose, and what can go wrong if someone enters it?

What systems in that zone are reachable through doors, wiring, network ports, or shared credentials?

What access is time-sensitive, and what access is operationally dangerous even for brief windows?

Once you know that, you can design door groups, badge rules, workstation permissions, and network
segmentation as one coherent system instead of separate projects.

The best zone designs also consider how people move during normal shifts. If the plant has a common “shortcut
corridor” that bypasses a check point, you are already looking at a bypass path. If supervisors frequently prop
doors open during equipment restarts, your door will stay vulnerable unless you change the workflow.

Physical controls that attackers cannot “schedule around”
Bad physical security rarely fails because people do not understand threats. It fails because controls are fragile
under daily pressure. In a manufacturing environment, the “pressure” is shift changes, production goals, tool
replacement, and constant minor disruptions. Access control must keep up without creating delays that staff will
avoid.

Here are design choices that tend to hold up:

Use layered entry, not a single gate

A common mistake is to rely heavily on one perimeter entry checkpoint. A single lock, reader, and camera may
look strong, but the operational reality is that every place you can enter will eventually face attempts at social
engineering, badge tailgating, or reader abuse.

Layering means you create multiple opportunities to verify identity and authorize access, such as:



perimeter access to the site

building entry to sensitive areas

room-level entry to specific systems or materials

Even if one layer is degraded, the others still reduce the blast radius.

Build anti-tailgating into the reader experience

Tailgating is not theoretical, it is routine. People are in a hurry, and manufacturing schedules punish hesitation. A
badge system should make tailgating hard to accomplish without turning entry into an unpleasant battle.

In many plants, anti-passback logic is valuable, but only if it is enforced correctly. A system that is “almost” anti-
passback will train people to find ways around it. If your enforcement is strict, allow for legitimate exceptions by
design, not by ad-hoc approvals. That means your procedures for disability access, emergency egress, and shift
surges are part of the security model.

Plan for emergencies, then make that planning tamper-resistant

Fire doors and emergency exits create an unavoidable access path. The goal is not to stop emergencies, it is to
ensure that emergency behavior does not become a persistent security loophole.

Good design separates the security systems company function of egress from the function of re-entry. You
typically want doors that allow safe egress without requiring a badge for exiting, but re-entry should require
authentication. Equally important, emergency override mechanisms need monitoring and clear audit trails so you
can detect patterns that indicate misuse.

Logical access: treat credentials like changeable equipment
Logical access control is where many physical security investments stall. People guard doors carefully, then use
shared logins, long-lived credentials, or a single administrative account for everything. In a plant, those shortcuts
are expensive because they turn one compromised device or one careless user into a production risk.

Avoid shared accounts, especially in production support

Shared credentials make investigations harder and make access control meaningless. If multiple users log in as
“maintenance_super,” you cannot attribute actions to a person. In a security incident, that attribution is not
optional. It drives containment, remediation, and compliance reporting.

If your operations need role-based access, build roles that map to job duties. If your vendors require temporary
elevated access, use time-bound credentials and session monitoring so that elevated access cannot linger.

I have seen plants where shared accounts were originally created for speed, then security teams later tried to “roll
out” accountability without fixing the workflow. The result was resistance, shadow IT, and unofficial workarounds.
The fix is not only technical. It is also operational: give staff roles that actually match what they do day-to-day.

Use least privilege across manufacturing roles, not generic IT roles

Plants are full of systems that sit between IT and OT. MES, SCADA, historian systems, quality systems, and
industrial configuration tools each have different risk levels. The permissions that make sense for an IT
administrator do not make sense for a line operator, and permissions that make sense for an automation engineer
can be dangerously broad if applied to someone who only needs read-only access.
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A practical approach is to define access by task outcomes. For example, “change batch recipe” is not the same as
“view current batch.” “Start/stop a line” is access control companies not the same as “acknowledge an alarm.” Even
if two tasks occur in the same interface, treat them as different authorization events.

Time-bound access for elevated activities

Many attacks in manufacturing do not rely on persistent malware. They rely on a single moment of authorized
access: a vendor remote session, a calibration visit, a production emergency, or a one-time recipe update.

Design your system so that elevated privileges expire. If someone needs admin for a specific window, they should
get it for that window, not as a standing exception. Expiration forces clean operational discipline. It also makes it
easier to audit what happened and why.

Network segmentation: the hidden access control layer
People often think of access control as doors and logins. In a plant, the network is a gate too, whether anyone
admits it or not. If the control network can reach everything else, then an endpoint compromise becomes a
network-wide access problem.

A robust access design includes segmentation that reflects operational zones:

office IT network

vendor and remote access

engineering workstations

control networks

safety-critical systems

historian and reporting systems

The segmentation should be paired with monitoring and clear rules. “Separate networks” without rules and
visibility often becomes a false sense of safety. You want both enforcement and observability so you can see when
traffic crosses boundaries.

Badge lifecycle and exception handling: where security becomes real
Access control fails quietly when badge lifecycle management is sloppy. Badges are issued, lost, reissued,
transferred, and forgotten. Contractors come and go. Employment status changes. An access system that is
perfect for new hires can still break down when the plant accumulates years of exceptions.

A good lifecycle includes:

fast deactivation when people leave

clear processes for reissuing lost badges

contractor access that is scoped, time-limited, and reviewed

periodic access reviews tied to real roles

The key is to make exception handling predictable. If employees learn that bypass approvals are easy and informal,
the system becomes a suggestion rather than a control.

Reconcile identities across physical and logical systems
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A subtle but critical point: the “badge identity” and “system login identity” must align. If someone’s badge gets
deactivated but their account stays active for months, you have an internal inconsistency that can be exploited.
Conversely, if their logical access remains disabled while they still work on site, staff will seek workarounds.

Treat identity reconciliation as an ongoing operational task, not a one-time migration project.

Monitoring and auditing: you cannot defend what you cannot see
A secure plant is not only about prevention. It is also about detection and response. Access control systems
generate logs and events, but those logs must be useful to people who have to act under time pressure.

Ask yourself a blunt question: if a door alarm triggers at 2:13 a.m. On a weekend, who gets notified, what data
they receive, and how quickly they can verify whether it is a real issue?

In my experience, the monitoring problems are usually one of these:

logs exist but are not correlated, so the story is fragmented

alerts are too noisy, so real issues get ignored

response playbooks are unclear, so responders hesitate

time synchronization is off, so event timelines are unreliable

To make monitoring credible, invest in correlation and reliable timestamps. Also align alert thresholds to
operational reality, because manufacturing sites have legitimate off-hour traffic: deliveries, maintenance, and
emergency troubleshooting.

Remote access and vendor sessions: a major risk amplifier
Manufacturers depend on vendors. That dependence can be a security vulnerability if remote access is treated like
an unrestricted convenience.

A secure remote model typically includes:

strong authentication for both the vendor and the internal user

session scoping (what systems can be touched)

time limits

recording and audit logs

approval workflows with clear accountability

The design should assume that a vendor connection is an entry point into your environment. Even if the vendor is
trustworthy, their tools and endpoints might not be. Your controls have to reduce the opportunity for accidental
or malicious damage.

One practical improvement I have seen work well: require vendor remote sessions to originate from a controlled
jump environment rather than from personal laptops. That does not eliminate risk, but it reduces variability and
makes monitoring more consistent.

A high-security door and access workflow that staff will actually use
Security designs fail when they ask staff to work around friction. Manufacturing staff do not avoid friction because
they enjoy it. They avoid it because production schedules punish delays.



A high-security workflow should respect normal operations and still preserve control strength. For example,
consider how you handle after-hours entry for scheduled maintenance. If the workflow is complicated, people will
prop doors or send screenshots or approvals that bypass real verification.

In a strong design, scheduled maintenance access should be predictable and automatable: defined roles, time
windows, and clear audit trails. When something deviates, the exception process should be easy to follow but hard
to exploit.

A useful principle is to separate “authorization” from “activation.” You can authorize a person for access rights, but
only activate their actual door or system access when conditions are met, such as time window, active work order,
or confirmation of escort status.

That reduces the number of times a staff member needs to ask for permission in the moment, and it limits
opportunistic access attempts.

Designing access rights by operational risk
Access rights should follow a risk model that reflects what an attacker can do with that access. A door to a utility
corridor is not equal to a door to a line control cabinet. A login that can view quality reports is not equal to a login
that can change inspection parameters.

To make this practical, think in terms of capability. Capability-based access reduces the chance that you grant
broad permissions due to job titles.

1. Capability tiers: start by defining what actions are allowed or denied (view, configure, execute, approve).

2. Map job functions to tiers: maintenance, operations, quality, engineering, security, and vendors usually need
different mixes.

3. Validate with real workflows: watch how staff actually work and adjust roles accordingly.

4. Reassess during changes: major process changes, new equipment, or new software releases change risk.

This is slower than setting up generic roles, but it is far faster than cleaning up after incidents or after “temporary
exceptions” become permanent.

Preventing common failure modes (without making everyone
miserable)
Even when the architecture is solid, the plant can still fall into predictable failure patterns. The trick is to identify
them early and build operational guardrails.

Here are the ones I see most often in manufacturing sites, along with design adjustments that help:

Door systems that require constant manual intervention lead to ignored procedures. Fix the underlying
time windows, reader reliability, and badge lifecycle so staff spend less time fighting the system.

Exception approvals that are not tied to a work order create untraceable access. Tie exceptions to a ticket
or planned task and enforce expiration.

Over-permissioned roles for convenience turn access control into theater. Reduce privileges and grant
elevated access only when needed.

Insufficient training on badge and account hygiene causes avoidable incidents. Teach what to do when
badges fail, how to request replacement, and why shared accounts are a risk.



Poor log retention and weak alerting means incidents are detected late, if at all. Make sure logs are stored
long enough for investigations and that alert routing is clear.

You can treat these as design requirements, not just “lessons learned.”

Incident response built around access control
When access control is designed well, incident response becomes more targeted. You can answer questions like:
which doors were opened, which users authenticated, which systems were accessed, and what changed within a
time window.

If you are not sure how you will respond, it is a design gap. A plant needs a clear containment sequence. For
example, if a badge cloning incident is suspected, you need a way to rapidly revoke credentials, lock specific door
groups, and identify which authentication events occurred around the time of the suspect activity.

If you handle remote access incidents, you need a way to quickly isolate sessions and prevent reconnection. Again,
this should be based on your access model, not improvised during a crisis.

Practical design tips that raise security without major rework
You do not always have to redesign the whole plant. Often, you can improve security by tightening a few high-
impact points.

Here are changes that tend to deliver meaningful risk reduction:

Ensure time synchronization across systems so audit trails align, especially between physical access logs
and system authentication logs.

Make access events user-visible where appropriate, such as showing authorized status during door entry
failures, so staff do not bypass controls to “get it working.”

Use maintenance workflows that do not require standing privileges, schedule access for work orders,
and revoke access automatically when the job is complete.

Require mutual accountability for vendor access, not just vendor authentication, and keep sessions
scoped to what the vendor actually needs.

Review access rights after organizational changes, especially after layoffs, role swaps, contractors rolling
off, and software updates that alter system capabilities.

These improvements focus on consistency and auditability, which are what make access control defensible.

Measuring whether your access control design is working
A security system is not successful because it is implemented. It is successful because it is used correctly and it
reduces both incidents and near misses.

Measurement does not need to be complicated. Track trends such as door retry rates, number of propped door
events, frequency of emergency overrides, exceptions granted per month, and the time it takes to deactivate
access for departing staff. Also track the number of times elevated privileges are used and whether they expire as
designed.

If exception volumes climb, that is not necessarily an operational “error.” It might be a sign that roles do not match
workflows. If propping continues despite anti-passback, it might be a sign that readers are unreliable or entry



procedures are too slow. In manufacturing, you fix the control system by fixing the friction it introduces, not by
blaming users.

A final reality check: design security around human behavior
High-security access control is a negotiation between strict enforcement and real-world behavior. Staff will route
around anything that delays them, especially in production contexts where downtime has visible consequences.
Attackers exploit the same truth, they only need the path of least resistance.

A secure design therefore does not assume perfect compliance. It assumes busy people, broken badges, shift
surges, contractors with temporary responsibilities, and the daily churn of maintenance. The solution is not to
eliminate exceptions. The solution is to make exceptions structured, time-bound, auditable, and aligned to actual
risk.

When access control is built this way, you get something valuable beyond security: fewer surprises. Doors behave
as expected. Credentials expire when they should. Audit trails tell a coherent story. And when something goes
wrong, your team can respond quickly because the access system has not been silently undermined over time.


