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Executive Summary
Transit agencies today sit atop a wealth of data—AVL streams, schedule
files, passenger counts, incident logs—but that data often lives in silos.
Without a unified, operations-first view, it becomes a reporting burden—not a
strategic asset.

Visibility, not volume, is the missing link. When planning, dispatch, and
reporting all share a common metric framework and live dashboard,
agencies can quickly detect service deviations, adjust schedules, and align
resources with real-time conditions. That translates directly into better on-
time performance (OTP), lower cost per passenger trip, and stronger
narratives for boards and funders.

This paper explains the visibility gap that plagues many agencies, the
evidence linking visibility to performance, and a practical playbook agencies
can deploy within a single service cycle. You’ll also find the 5 core metrics
every agency should track, and how to present them to decision makers in a
way that maps to FTA/NTD frameworks.
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The Visibility Gap: 
Why “More Data” Isn’t Enough

Large and mid-sized transit agencies often maintain multiple core systems—
scheduling software, AVL/GPS feeds, fare systems, incident logs, and
customer feedback platforms. Each has valuable data, but they rarely talk to
each other. That forces staff to export CSVs, stitch reports, and reconcile
inconsistencies—a time sink that slows down decision making.

The Federal Transit Administration’s Performance-Based Planning &
Programming (PBPP) Guidebook argues that to break this barrier, agencies
must integrate performance management across planning, operations, and
reporting cycles. It emphasizes the importance of turning data into decision-
ready measures. (FTA PBPP Guidebook)

In practice, many agencies already submit performance data to the National
Transit Database (NTD) (e.g. ridership, revenue miles, operating expense), but
those data tend to be retrospective and disconnected from day-to-day
operations. (FTA NTD)

Disconnected Systems, Disconnected Decisions
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https://www.transit.dot.gov/regulations-and-guidance/transportation-planning/performance-based-planning-and-programming?utm_source=chatgpt.com
https://www.transit.dot.gov/ntd?utm_source=chatgpt.com
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Latency kills insight. By the time reports are reconciled, the service has
moved on.
Inconsistent metrics create confusion. If planners, dispatchers, and
management use different definitions of OTP or passenger load, they can’t
align.
Lack of route-level clarity. Agency-wide averages mask underperforming
corridors.
Board & funder expectations demand transparency. Without dashboards
that map to FTA/NTD metrics, you perpetually lag in accountability.

According to FTA’s Mobility Performance Metrics (MPM) report, reliability is a
core goal category, but agencies frequently struggle to adopt the metrics
because of data fragmentation or misalignment. (FTA MPM Report)

Why Data Without Visibility Fails

OTP as the Central Reliability Signal
In transit operations, agencies frequently define reliability in terms of On-Time
Performance (OTP)—i.e., the percentage of trips arriving within a scheduled
time window. A literature review of transit reliability strategies notes that most
agencies use OTP as their default measure. (Diab et al., “Bus Transit Service
Reliability and Improvement Strategies”)

Furthermore, a cross-agency analysis titled “Where’s the Bus?” found that OTP
strongly correlates with ridership outcomes. The study examined data from 18
U.S. agencies (drawn from NTD), and found that factors like average bus
speeds, vehicle utilization, and congestion levels all significantly influence OTP.
(Banerjee et al., “Where’s the Bus?”)

In sum: OTP is the familiar, intuitive metric that stakeholders understand. But
OTP only becomes actionable when data is visible—across routes, time
periods, and operational functions.
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https://www.transit.dot.gov/sites/fta.dot.gov/files/docs/research-innovation/147791/mobility-performance-metrics-integrated-mobility-and-beyond-fta-report-no-0152.pdf?utm_source=chatgpt.com
https://tram.mcgill.ca/Research/Publications/Reliability_lit_review.pdf
https://tram.mcgill.ca/Research/Publications/Reliability_lit_review.pdf
https://arxiv.org/pdf/2112.11912
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Visibility→Reliability→ Ridership

It’s not enough to gather data. Agencies that make that data visible and
actionable are able to detect performance deviations in real time, adjust
service, and thus improve reliability, which then supports ridership gains.

The Chain from Visibility to Ridership

When dispatchers, planners, and operations share the same dashboard of real-
time data (e.g. vehicle locations vs. schedule, trip delays, dwell times), they can
respond more quickly to disruptions. That might mean dynamically
rescheduling recovery time, reassigning vehicles, or adjusting timing mid-
service. This responsiveness is impossible when each team operates in
isolation.

Visibility Enables Responsiveness

In transit, reliability is most commonly operationalized via On-Time
Performance (OTP)—the share of trips that meet the scheduled arrival window.
OTP is widely understood by riders, boards, and funding agencies. Agencies
often pair OTP with other metrics like excess waiting time, trip cancellations,
and mileage deviation. (Agencies globally use these to benchmark service
quality.)

The FTA’s Mobility Performance Metrics (MPM) framework categorizes
reliability as a key dimension, coordinating it with financial, ridership, and
safety goals. (FTA MPM Report)
In reliability improvement literature, many agencies cite OTP improvement
as a primary lever for service recovery strategies. (e.g. Diab et al., “Bus
Transit Service Reliability and Improvement Strategies”)

Reliability as Measurable Signal
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https://www.transit.dot.gov/sites/fta.dot.gov/files/docs/research-innovation/147791/mobility-performance-metrics-integrated-mobility-and-beyond-fta-report-no-0152.pdf?utm_source=chatgpt.com
https://tram.mcgill.ca/Research/Publications/Reliability_lit_review.pdf
https://tram.mcgill.ca/Research/Publications/Reliability_lit_review.pdf
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What Shared Visibility Looks Like

Single source of truth. All teams (planning, dispatch, operations, analytics)
should see the same underlying metric definitions and real-time data
streams. No offline “sanitized” spreadsheets.
Live dashboards. Every anomaly, delay, or outlier should be visible across
roles. Dispatchers can make adjustments; planners can identify recurring
bottlenecks for future schedules.
Contextual overlays. Dashboards should allow filtering by route, block,
time-of-day, and delay cause. This helps isolate systemic vs. isolated
problems.

Unified Data Stack: Planning, Dispatch, Reporting

Planners schedule with insight. Planners should see short-term delay
trends and recovery performance when building schedules or truncating
routes.
Dispatchers execute with foresight. Operators can flag cascading delays
when one route gets disrupted, and proactively reassign resources.
Managers monitor KPI health. Real-time KPI cards (OTP, riders hr,
complaints) give leadership oversight without waiting for monthly reports.
Board / funding snapshots. A trimmed-down “board view” allows non-
operational stakeholders to understand performance in terms they
recognize.

Roles Working from Shared Views

Visibility is only as useful as the data feeding it. Agencies should:
Enforce consistent definitions (e.g. what counts as on-time)
Automate data feeds (AVL → system → dashboard)
Flag and audit outliers (e.g. extreme delays)
Document processes for metric ownership (which team maintains what)

Data Quality & Governance
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The Five Metrics That Matter Most
While agencies track dozens of indicators, only a handful consistently drive
outcomes, align with federal reporting, and resonate with boards and funders.
These “core five” form the backbone of most FTA and NTD frameworks.

The percentage of trips meeting the scheduled time window—usually within 1
minute early to 5 minutes late.

Why it matters: Directly tied to rider satisfaction and perceived reliability.
How to use it: Plot by route and time-of-day; identify systemic late corridors.
Reference: FTA Mobility Performance Metrics (MPM) Framework

1. On-Time Performance (OTP)

7

Riders carried per vehicle-revenue hour.

Why it matters: Combines ridership and productivity in one view; useful for
cost justification.
Reference: National Transit Database (NTD) Glossary

2. Passengers per Revenue Hour (PPH)

Operating expense divided by unlinked passenger trips (UPT).

Why it matters: Links financial efficiency to ridership impact; a key ROI
measure for boards and grant reporting.
Reference: FTA NTD Metrics and Financial Categories

3. Cost per Passenger Trip

https://www.transit.dot.gov/sites/fta.dot.gov/files/docs/research-innovation/147791/mobility-performance-metrics-integrated-mobility-and-beyond-fta-report-no-0152.pdf?utm_source=chatgpt.com
https://www.transit.dot.gov/ntd?utm_source=chatgpt.com
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Indicates how effectively an agency deploys its fleet capacity.

Why it matters: Higher utilization typically correlates with reduced idle time
and cost per trip improvements.
Reference: FTA Performance-Based Planning & Programming Guidebook

4. Vehicle Utilization (Vehicle Revenue Miles / Fleet Size)
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Normalized measure of service quality and communications responsiveness.

Why it matters: Complements quantitative data with qualitative rider
sentiment.
Reference: APTA Key Performance Indicators Manual

Pro Tip: Pick no more than three for active reporting each quarter—too many
metrics dilute accountability. Focus on those that tie most directly to your
agency’s annual service objectives.

5. Customer Complaints per 100,000 Boardings

https://www.transit.dot.gov/regulations-and-guidance/transportation-planning/performance-based-planning-and-programming?utm_source=chatgpt.com
https://www.transit.dot.gov/regulations-and-guidance/transportation-planning/performance-based-planning-and-programming?utm_source=chatgpt.com
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Selling Visibility to Leadership
and Funders

Executives, boards, and grant reviewers don’t want dashboards—they want
evidence. Tie every metric to a tangible outcome:

OTP ↑ → Reduced complaints and stronger rider confidence.
Cost per Trip ↓ → Operational efficiency and sustainability.
PPH ↑ → Improved resource allocation per FTA criteria.

Using standardized NTD metrics ensures that your internal KPIs map directly to
what funders already understand. (NTD Glossary)

Speak the Language of Accountability

Create a high-level “board view” with traffic-light indicators (green = met target,
yellow = needs attention, red = below threshold).

Keep tables minimal: route, target, actual, variance, trend.
Include one quarterly trend chart with context, not raw data.
 

Build Board-Friendly Dashboards
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Referencing FTA’s Research and Technology Strategic Plan 2023–2026 shows
how visibility connects to national themes—safety, equity, and sustainability.

 Demonstrating that your metrics support those pillars strengthens competitive
positioning for SMART, Rebuilding American Infrastructure, and Areas of
Persistent Poverty grants.

Align to Federal Priorities

https://www.transit.dot.gov/ntd?utm_source=chatgpt.com
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Quick-Start Playbook: Building
Visibility in One Service Cycle
Use this lightweight, repeatable framework to build shared visibility in ~90
days.

1.Establish Baseline: Export OTP and PPH from your NTD report or AVL
system for the last quarter.

2.Define Your Targets:  Set route-level goals (“90 % OTP for core routes,”
“reduce cost per trip by 5 %”). Use PBPP target-setting examples from FTA.
(PBPP Guidebook)

3.Consolidate Your Feeds:  Pipe schedule, AVL, and incident data into a
single dashboard or BI tool; align field definitions.

4.  Pilot a Shared View:  Give dispatch, planning, and management access to
the same dashboard for one corridor or zone.

5.Run Micro-Adjustments: Use weekly data to tweak layover times or
resource allocations. Compare pre/post OTP in real time.

Publish a Board Snapshot:  Summarize the three main metrics, their targets,
and results. Transparency builds trust and support for scaling.
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Conclusion
Data itself doesn’t drive change—visibility does. When agencies unify data
across planning, dispatch, and reporting, they transform daily firefighting into
proactive management. That operational clarity strengthens service reliability,
proves ROI to funders, and ultimately restores the rider confidence public
transit depends on.

https://www.transit.dot.gov/regulations-and-guidance/transportation-planning/performance-based-planning-and-programming?utm_source=chatgpt.com

