
Running a vending route feels deceptively simple until you look at the details: the wrong can-oil mix on the wrong
day, a machine that “should” have been fine but wasn’t, and a restock window that turns into a scramble. I’ve seen
how quickly vending operations become a moving target once you add more machines, more product SKUs, and
more locations with different traffic patterns.

Smart routing and demand forecasting are the tools that make this manageable. They do not remove the need for
judgment. They sharpen it. When forecasting tells you what will sell, routing tells you how to visit without wasting
time. Together, they reduce stockouts and overfilling, which is usually the double loss that operators try to balance
every week.

Why vending operations fail in the small places
Most people think vending problems show up as empty machines. That is the visible failure, but it is rarely the
only one.

A frequent pattern looks like this: a machine is refilled “based on history,” but history averages out the seasonal
spikes, the promo weeks, and the one-off events that change foot traffic. Then the route plan gets built around
yesterday’s assumptions, not tomorrow’s reality. The operator drives the route, checks stacks, and makes swaps in
the field, which is time-consuming and expensive.

There are also operational reasons forecasting matters even when you have good inventory discipline. If you
overfill too much, you tie up cash in product that moves slowly. You also increase spoilage and shrink risk,
especially on items with shelf-life constraints. In short, forecasting is not only about sales accuracy. It’s about cash
flow and waste https://dfyvending.com/vending-machine-products-overview/ control.

Smart routing is the partner to forecasting because it turns “what should happen” into “what you can actually do.”
Even a perfect forecast is useless if your schedule forces you to revisit the same zone twice or if travel time pushes
you past the best stocking window.

The data most teams already have, and the data they wish they had
Demand forecasting for vending machines typically starts with the data you can log reliably:

product sales counts by time (daily is common, sometimes weekly if that’s what the machines store)

machine-level inventory snapshots, if the operator records them

fill events (when items were stocked)

location attributes, like site type (office, school, hospital), access hours, and whether there are predictable
events

What often limits accuracy is not the availability of data, it’s the consistency of it.

A machine that reports sales with missing days creates blind spots. Manual restock records with vague timestamps
make it hard to attribute sales to a specific inventory level. If one operator uses a “quick top-up” habit on certain
days, while another refills to target volume on different days, your dataset starts mixing behaviors that the model
has to guess apart. You can still forecast in this world, but you have to design with those realities in mind.

When you can, it helps to collect a few extra fields. One of the most useful is a reliable “service reason” tag for
restocks. For example, was it triggered by a predicted low level, a stockout, a proactive visit, or a one-time site
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issue like a broken door switch? You don’t need to be elaborate, but you do need consistency. Without it, you end
up training on human improvisation.

Forecasting vending demand without fooling yourself
Forecasting demand is not a single algorithm. It is a set of choices about how to represent uncertainty, how to
handle new products, and how to connect sales to inventory.

At a practical level, there are three forecasting challenges that show up quickly:

1) Seasonality and site rhythm

Different locations move on different clocks. Office sites often have day-of-week patterns that correlate with
workdays and holidays. Schools have term cycles. Hospitals can be steadier but still show shifts in patient visitation
patterns.

Even if you cannot forecast holidays precisely, you can still incorporate time features, like day-of-week and week-
of-year. The key is that the pattern is usually site-specific. A model that uses only global trends tends to underfit.

2) Product-level behavior and substitution

Vending operators learn an uncomfortable truth: customers do not always “buy what you stock.” They buy what is
available and accessible. When an item runs out, sales don’t just drop, they often shift to alternatives, which
complicates demand estimation.

This is why forecasting should be tied to availability and inventory levels. If your model ignores stockouts, it will
interpret lost sales as low demand, and then it will under-order the next week.

A common workaround is to estimate demand from “available sales plus a stockout correction.” You can
implement this without sophisticated math if you track stockout events and approximate how long the item was
missing.

3) New products and low-volume SKUs

New items behave like strangers. A model trained on historical sales cannot predict them well, and low-volume
SKUs can bounce around due to random variation. Overfitting happens fast if you treat every SKU the same.

In my experience, it’s better to use a tiered approach. For stable, high-selling SKUs, rely more on site history and
recent trends. For new or low-volume SKUs, bias toward safer replenishment and use “guardrails” that prevent
repeated overfilling. That often means forecasting a range, not a single number, and using that range to guide
restock quantities conservatively.

Inventory targets: converting forecasts into restock decisions
The output you actually need is not “expected sales.” It’s “how much product should we bring during a visit.”

A practical method is to convert forecasted sales into a target inventory level at the next service date. You estimate
demand between visits and then add a safety buffer based on forecast uncertainty.

That buffer is where operational judgment matters. If your route has tight timing, your buffer should be larger
because delays and access issues are more likely to interrupt sales. If your team is consistent and machines are
easy to access, you can reduce the buffer and lower waste.



This is also where product shelf life changes the calculus. For items with shorter shelf life, the safety buffer might
be smaller because overstock turns into loss. For shelf-stable snacks and beverages, you can carry a little more
buffer if your shrink risk is low.

The goal is not perfection. The goal is fewer stockouts without turning your route into a logistics of excess.

Smart routing: the operational math behind “where to go next”
Routing is usually treated as a logistics problem: minimize travel time, respect capacity, visit windows, and maybe
optimize for order size. That is true, but vending routing has additional constraints that make it unique.

You are not delivering to warehouses. You are updating inventory in the real world, where site access can be
unpredictable and where the “cost” of a missed visit includes lost sales until you return.

A smart routing system generally needs two inputs:

1. A forecast of what each machine will need when you arrive

2. Constraints that define feasible schedules

Constraints might include the location of the stop, the visit window (some sites only allow after-hours restocking),
service time (machine condition varies, some require more time), and driver or team capacity (how many machines
can be physically serviced per day).

Even if you use an optimization engine, the quality comes from modeling the service time realistically. In vending,
service time is rarely constant. A machine with an inaccessible panel, a locked keypad, or a jammed stack takes
longer. If your routing model assumes uniform service time, you’ll see schedule drift and end up cutting corners in
the field.

Putting forecasting and routing together
Once forecasting tells you what each machine is likely to need, routing becomes more than travel minimization.
You can route based on urgency, not just distance.

For example, imagine two machines: one is 30 minutes away and projected to have enough inventory for another
week; the other is closer but projected to stock out in three days. If your route only optimizes distance, you may
visit the wrong stop order, create a stockout, and lose revenue anyway. A smart system balances “service benefit”
against “time cost.”

In practice, teams implement this with priority scores. Priority might incorporate projected days of supply left,
forecast uncertainty, and how often a site tends to be delayed due to access. Then the routing engine uses those
priorities to decide which stops belong today versus later.

That’s also how you avoid the “over-visit trap.” Without a demand-linked routing plan, operators can start visiting
too frequently to feel safe. The system can instead formalize when a visit is genuinely needed.

A lived example: how we caught a forecasting failure
One time, our team saw a consistent pattern at a cluster of office sites. Machines would sell well on Mondays and
Tuesdays, then sit almost idle later in the week. The old approach was to restock based on the previous visit and a
rough average. It looked fine on paper.



But what we learned after a closer review was unsettling: the Monday restock had been happening late in the day
at multiple sites due to access issues. That timing effectively reduced Monday sales capture in our data, and it
made the forecast think demand was lower than it truly was. Then the model under-ordered for Tuesday and
sometimes Wednesday.

The fix was not a fancy new model. We improved two things: timestamp accuracy for restocks, and site-level
scheduling discipline. After that, forecasts stabilized noticeably. The route plan stopped triggering reactive mid-
week visits, and the fill rate got more consistent without changing the product mix.

This is a reminder that forecasting is only as good as how faithfully the data reflects reality, including operational
timing.

Trade-offs you will face (and how to think about them)
There’s no single “best” forecasting and routing setup. You’ll make trade-offs, sometimes every month as your
fleet grows and your data quality changes.

Forecast accuracy vs. Operational simplicity

A complex model might squeeze out a bit more accuracy, but if it’s hard to audit, the business cost rises. For
vending operations, interpretability matters because operators will question the plan when it conflicts with their
experience. A forecasting method that can explain itself, even simply, tends to earn trust faster.

Proactive visits vs. Cash tied up in inventory

If you optimize too aggressively for availability, you overfill machines and increase waste and cash drag. If you
optimize too conservatively for minimal visits, you risk losing sales during stockouts.

The sweet spot depends on your machine uptime, your route predictability, and your product shelf life. The best
systems adjust that balance as the operation learns.

Distance optimization vs. Urgency optimization

Route planners can minimize driving time while ignoring the business cost of missing sales. A demand-aware
routing plan can look “worse” in pure distance terms but “better” in revenue protection. The right metric depends
on whether you measure success by cost per stop, revenue retention, or service level (like days without stockouts).

Guardrails that keep the system honest
Even strong forecasting systems can fail when conditions shift: a site changes hours, a contractor moves in, a
promotion runs longer than expected, or a machine’s sensors start behaving oddly.

This is where guardrails help. Rather than trusting the forecast blindly, you set rules that trigger reviews or adjust
replenishment behavior.

One of the simplest guardrails is capping the maximum order quantity change versus the last restock. If the model
suddenly predicts a huge jump, you either verify the anomaly or soften the change. The operator can still handle it,
but you prevent runaway orders caused by data glitches.

Another guardrail is the “minimum service” policy for certain sites. Some locations require a baseline visit frequency
due to operational access patterns, even if forecasts are stable. Otherwise, small forecasting errors can compound
and create a sudden stockout when it matters.



A third guardrail is to explicitly track forecast error by site and by product category. If a system is quietly failing in
a subset of locations, you want to know before it becomes a recurring revenue leak.

Implementation approach: start practical, then mature
If you’re building or upgrading smart routing and demand forecasting for vending machines, it helps to treat it as
an operational project, not an analytics project.

The rollout usually goes better if you start with one region or a single category of machines, then expand once you
have stable data flows. Integrating machine telemetry, sales logs, and restock records is often the longest pole.
Many teams underestimate how much time it takes to standardize product identifiers and map the “same item”
across different machine vendors or labeling formats.

Here’s a practical sequence that tends to work, assuming you want results rather than just dashboards.

Define the service objective clearly, for example minimizing stockouts and keeping waste below a target.

Ensure restock events are logged with accurate timestamps and product quantities.

Build a demand model that handles stockouts explicitly, or you will train on misleading signals.

Use forecasted days of supply to drive replenishment targets, then add a safety buffer based on uncertainty.

Run routing with realistic service-time estimates and site access constraints, then iterate from missed windows
and delays.

That’s not a recipe for instant success, but it keeps you from building a “perfect model” on top of shaky
operations.

What good routing looks like day to day
When routing is working well, the route plan should feel boring, in a good way. You should spend your time
servicing machines rather than rearranging stops mid-route.

A good routing plan tends to produce:

fewer late arrivals at constrained sites

fewer emergency top-ups caused by unexpected stockouts

more consistent restock intervals at the same machine

less need for manual spreadsheet adjustments

If you still see frequent emergency stops, it’s usually a forecasting-in-routing mismatch. The forecast may be too
conservative or it may be missing a driver of demand at specific sites, like a recurring weekly event. Another
possibility is that the routing model assumes shorter service time than you actually experience.

The fix is often operational. Sometimes it’s data. Rarely is it the travel optimization itself.

Handling messy reality: sensor issues, holidays, and partial restocks
Real vending operations include scenarios that break clean modeling assumptions.

Sensor issues happen: a machine may misreport inventory, or sales data may be delayed. You can handle this by
maintaining a reconciliation process. If the system thinks a machine has plenty of inventory but the operator
repeatedly observes empty slots, the machine’s data quality should be flagged and the model should temporarily
rely more on recent observed restocks.



Holidays are another mess. Demand can fall for some categories but rise for others, depending on how sites
change routines. If you treat holidays as simply “lower demand overall,” you can miss the category-level behavior
that customers actually display.

Partial restocks are common too. An operator might only refill the items that are visibly empty, not the full
planned mix. A forecasting and routing system should not assume that every visit fully restores the target
inventory. That means restock logs need to capture what was actually refilled, not only that a visit occurred.

These edge cases are where smart systems prove their value, because they reduce the cost of human
improvisation.

Where to focus first: a prioritization lens
If you have limited time, start where improvements produce the most benefit per unit of effort. For many
operators, the biggest returns come from improving forecasting reliability on the SKUs that drive most sales and
from stabilizing routing frequency for the sites that stock out earliest.

To make that concrete, you can categorize machines by behavior and focus on the “high impact” set.

| Machine category | Typical problem | Forecasting emphasis | Routing emphasis | |---|---|---|---| | Fast movers |
stockouts from under-ordering | short-term trend + availability correction | visit based on urgency scores | | Stable
sites | steady sales, low surprises | calibrate uncertainty buffers | reduce over-visits, improve schedule fit | | Erratic
sites | inconsistent sales, sensor noise | data quality and event-aware adjustments | enforce minimum service
frequency if needed | | High labor friction | long service times | less about demand accuracy, more about visit
timing | cluster nearby stops, plan for realistic service duration |

This kind of segmentation keeps the effort proportional. It also helps teams discuss failures. If “erratic sites” are
consistently mispredicted, you know you need data and operations fixes before model tweaks.

Measuring success beyond “we sold more”
It’s tempting to measure performance only by revenue. Revenue matters, but it can move for many reasons that
are not forecasting quality.

For smart routing and forecasting projects, I like to track a small set of metrics that align with operational
decisions:

1. Stockout frequency and duration at the machine level

2. Overfill or waste indicators, depending on product shelf life and shrink risk

3. Route efficiency, such as stops per hour including service time

4. Emergency top-ups or unplanned visits, because they signal forecast or routing mismatch

5. Customer availability proxy, like in-stock rate during peak hours if you can estimate it

You will probably discover that a model that slightly increases overfill reduces stockouts a lot, and that’s a win. Or
you may find that routing changes cut drive time but increase stockouts, which is not acceptable. The point is to
use metrics that reflect the trade-offs you actually manage.

The future: smarter decisions, not just smarter software
The interesting part of this work is not that algorithms can produce better schedules. It’s that forecasting turns
vending into a demand-managed operation instead of a constant reactive chore.



As your system matures, you can incorporate more signals, like local event calendars (when you can get them
reliably), or adjust using feedback from operators: “this site is different today because of a contractor schedule.” A
good operational system treats human observations as data worth capturing, not as noise.

The best routing and forecasting setups do not remove operators from the loop. They make it easier for operators
to do the right thing quickly, with fewer surprises. That is the difference between a dashboard that looks smart
and an operation that actually runs better.

If you’re improving your vending machines over the next few months, start with reliable restock logging, build
forecasting that accounts for stockouts, and then route based on urgency and realistic service time. Do that well,
and you’ll feel the change quickly: fewer frantic visits, better in-stock availability, and routes that reflect the
business, not just the map.


