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IoT Asset Tracking and Supply Chain
Visibility

Executive briefing — Supply chain and operations executives | ~20 min
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Why Visibility Is a Business Problem, Not Just
an IT Project

Blind spots in yards, warehouses, and in-transit legs drive expediting costs, safety stock, and manual
reconciliation effort

Loss, misplacement, and dwell time are often absorbed as "normal" operating cost rather than measured directly

Customer and partner expectations for shipment-level visibility have risen industry-wide

IoT tracking converts location and condition into a continuous data stream instead of periodic manual checks

This briefing covers technology choices, integration, cost, and a phased path to scale
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The Four Core Tracking Technologies
RFID (passive/active): low per-tag cost, short-to-medium range, strong fit for high-volume item or pallet
identification at fixed choke points

BLE (Bluetooth Low Energy): good indoor proximity and zone-level accuracy, low power, common for yard and
warehouse micro-location

GPS: accurate outdoor location for over-the-road and long-haul assets, higher power draw, weaker indoors

LPWAN (e.g., LoRaWAN, NB-IoT class networks): long battery life and wide-area coverage at low bandwidth,
suited to infrequent location/condition pings on low-value or dispersed assets

Most mature programs blend two or more technologies rather than standardizing on one
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Matching Technology to Use Case
Fixed dock and gate reads (receiving, shipping): RFID chokepoint scanning

Indoor asset and inventory zones (warehouse, DC floor): BLE beacons plus fixed readers

Over-the-road trailers, containers, high-value in-transit loads: GPS with cellular backhaul

Widely distributed reusable assets (totes, pallets, cages) with low per-unit value: LPWAN tags for battery life and
cost

The selection question is rarely "best technology" — it is "best fit for asset value, location pattern, and read
environment"
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Visibility Across the End-to-End Chain
Yard: real-time trailer and container location reduces search time and idle dwell

Warehouse: zone-level tracking of inventory, equipment, and returnable assets replaces periodic manual counts

In-transit: continuous or milestone-based location updates close the gap between "shipped" and "delivered"

A single pane of glass across these three domains is the visibility objective — point solutions in each silo recreate
the blind spots

Illustrative scenario: a regional distribution network with fragmented yard, WMS, and carrier tracking tools
consolidates onto one visibility layer, reducing time spent locating assets — presented here as a representative
pattern, not a verified case study
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Loss and Shrinkage: Where Tracking Pays for
Itself First

Unexplained loss of pallets, returnable containers, and high-value equipment is a recurring, quantifiable cost
center in most networks

Continuous location logging creates an audit trail that shifts loss from "unexplained" to "investigable"

Geofencing flags assets leaving authorized zones or routes without an approved transaction

Industry-reported ranges suggest returnable-asset shrinkage is a material and persistent cost in unmanaged pools
— figures vary widely by industry and asset type and should be validated against internal data before being used
in a business case

Shrinkage reduction is typically the fastest-payback use case and a natural pilot starting point
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Real-Time Location Systems for High-Value
and Critical Equipment

RTLS (real-time location systems) provide continuous, higher-precision tracking versus checkpoint-based reads

Best applied to assets where downtime or loss carries outsized cost: specialized handling equipment, mobile
capital assets, controlled or regulated goods

Enables utilization analysis — idle equipment becomes visible, supporting fleet right-sizing decisions

Higher infrastructure density (readers, anchors) than checkpoint RFID, so RTLS is usually deployed selectively
rather than site-wide

Condition sensing (temperature, shock, humidity) can be layered onto location data for sensitive cargo
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Exception-Based Alerting: Managing by
Outliers

The objective is not to monitor every asset continuously — it is to surface the ones that deviate from expected
pattern

Alert triggers: dwell time exceeded, geofence breach, unexpected route deviation, condition threshold breach,
unscheduled stop

Exception-based design keeps the human workload manageable as tagged-asset volume scales into the
thousands or more

Alert thresholds require tuning per asset class — over-alerting causes fatigue and alert dismissal, under-alerting
defeats the purpose

This is a change-management design point as much as a technical one — operations teams need a clear
escalation path for each alert type
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Integration with ERP and Inventory Systems
Tracking data has limited value in isolation — it needs to update inventory records, trigger workflows, and inform
planning systems

Common integration points: WMS (location and count reconciliation), ERP (inventory valuation and order status),
TMS (shipment milestone updates)

API-based or middleware-mediated integration is preferred over point-to-point custom connections, which
become brittle as sources multiply

Master data alignment (consistent asset IDs, location codes) between the tracking platform and enterprise
systems is a prerequisite, not an afterthought

Poorly integrated pilots often stall at the "interesting dashboard, no operational impact" stage
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Total Cost of Ownership: Beyond the Tag
Price

Tag/sensor hardware is typically the smallest line item in a mature deployment

Reader and gateway infrastructure (fixed and mobile), installation, and site surveys represent significant upfront
capital

Connectivity costs (cellular, network subscriptions) recur and scale with tagged-asset count and reporting
frequency

Software platform licensing, integration engineering, and ongoing data management are recurring operating costs
often underestimated in early business cases

TCO should be modeled over a 3-5 year horizon per asset class, not as a single blended number across the whole
program

Aravind Raghunathan 10 / 15 https://aravind-r.com



1 1  /  1 5

Scaling from a Single Site to a Global Network
Start with one site and one asset class where the business case is clearest — typically the highest shrinkage or
highest-value use case

Treat the pilot site as a reference architecture: standardize tag types, data schema, and integration pattern before
replicating

Regional rollout introduces new variables — connectivity availability, regulatory differences (e.g., spectrum for
RFID/LPWAN), local carrier and 3PL integration

Central data platform with federated site-level operations avoids re-solving integration for every new location

Governance (who owns tag issuance, data quality, and exception response) needs to scale alongside the
technology footprint
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Data Quality and Tagging Discipline as a
Program Risk

Tracking systems are only as reliable as the discipline behind tag application, replacement, and retirement

Common failure modes: untagged new assets entering circulation, damaged or removed tags not replaced,
duplicate or reused IDs

Read accuracy at chokepoints depends on physical placement, antenna tuning, and environmental interference —
these degrade over time without maintenance

Data quality issues compound silently: dashboards can look complete while significant portions of the asset pool
are effectively invisible

A named data steward and a recurring audit cadence are as important to program success as the technology
selection itself
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Governance, Security, and Organizational
Readiness

Location and movement data can be sensitive — access controls should follow least-privilege principles,
especially where labor tracking implications exist

IoT devices expand the network attack surface; device provisioning, firmware update processes, and network
segmentation need security sign-off

Cross-functional ownership (supply chain, IT, operations, finance) prevents the program from being treated as a
single department's tool

Change management for frontline teams (dock, warehouse, drivers) determines whether tagging discipline actually
holds in practice

Executive sponsorship should be tied to the specific KPIs the program is expected to move, not to the technology
itself
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Phased Rollout Plan
Phase 1 (0-3 months): pilot at one site, one asset class, clear shrinkage or dwell-time baseline and target

Phase 2 (3-9 months): integrate pilot data into WMS/ERP workflows, validate exception-alerting thresholds with
operations teams

Phase 3 (9-18 months): expand to additional asset classes and sites using the validated architecture and
governance model

Phase 4 (18+ months): consolidate onto a central visibility platform, extend to network-wide reporting and cross-
site utilization analysis

Each phase gates on measured outcomes from the prior phase, not on calendar time alone
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Next Steps and the Ask
Approve a single-site, single-asset-class pilot with a defined 90-day measurement window and baseline metrics

Assign cross-functional pilot ownership: supply chain operations, IT/integration, and finance for cost tracking

Commit to a data quality and tagging governance owner from day one, not after pilot completion

Set go/no-go criteria for Phase 2 expansion tied to pilot outcomes (shrinkage reduction, dwell-time improvement,
integration reliability)

Decision requested: sponsor and budget approval to begin Phase 1 within the next quarter
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