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INTRODUCTION

Performance measurement for public transit is a concept developed to
quantify transit efficiency and effectiveness. Accompanying this effort,
indicators have been developed to measure the overall productivity of public

transportation.

Accumulated knowledge on transit performance measurement has not been
readily available to transit planners and operators or widely disseminated

because the published documents are not listed by, or available through, any

national clearinghouse.

This bibliography is intended to provide those interested in transit
performance measurement with a sampling of the reports, studies, and documents
that have been published in recent years. The collection is not
comprehensive, but rather, is intended to illustrate the range of key issues
and developments that have been explored. Work is continuing on a
comprehensive annotated bibliography as well as a state-of-the-art overview on

transit performance indicators.

The bibliography is divided into two sections. Section I, General
Analysis, highlights research from a variety of sources. Section II,
Demonstration Programs, pertains to the actual implementation of performance

indicators in transit system demonstration programs.

The published selections listed in this bibliography may be obtained from
technical, university, or transportation libraries. The reports for which PB
numbers are indicated can be ordered from the National Technical Information

Service, Springfield, VA.






I. GENERAL ANALYSIS

"Analysis of Urban Transportation Criteria"
Zakaria, T.

ASCE Journal of Transportation Engineering,
Vol. 101, No. TES3.

August 1975, pp. 521-536.

Approaches to Performance Measurement

A Report of the APTA Planning and Policy Committee
American Public Transit Association

Transit Systems Performance Division

December 1979.

Automated Guideway Transit

Workshop on Performance Measures, Evaluation Techniques,
and Goals

Roesler, W.J., Editor

The John Hopkins University

Applied Physics Laboratory

for U.S. DOT, UMTA,

Of fice of Technology Development and Deployment

‘August 25, 1976, PB 277 046, 105 pp.

Better Transportation for City

Procedure Manual 4A: Measuring Transit Service
Procedure Manual 8A: Recommended Standards, Warrants,
and Objectives for Transit Service and Facilities
National Committee on Urban Transportation

Chicago: Public Administration Service

1958.

Bus Service Evaluation Procedures: A Review
Attanucei, J.P., L. Jaeger, J. Baker
Massachusetts Bay Transportation Authority
for U.S. DOT, UMTA

March 1979, PB 296 314/A3, 227 pp.

City Transportation: Municipal Performance Report
Council on Municipal Performance

New York, New York

1975.

"Choosing Performance Indicators for Small Transit Systems"
McCrosson, D.F.

Harrisburg, Pennsylvania Capitol Area Transit
Transportation Engineering,

Vol. 48, No. 3.

March 1978, pp. 26-30.

"Comparative Analysis and Selection of Transportation Mode"
Vuchie, Vukan R.

Transportation Research Record 559

1976.




Comparing the Efficiency of Privately and Publicly Owned
Bus Systems

Burbank, Cindy

for U.S. DOT, UMTA

1976.

A Comprehensive Analysis of Urban Bus Transit Efficiency
and Productivity

Purdue University

School of Civil Engineering

for U.S. DOT, UMTA

December 1978, PB 295 219/SET.

A Comprehensive Analysis of Urban Bus Transit Efficiency
and Productivity:

Executive Summary

Sinha, Kumares C., Anil S, Bhandari, Daniel B. Dobry, Jr.,
David P. Jukins

Purdue University

School of Civil Engineering

for U.S. DOT, UMTA

December 1973, PB 295 220, 27 pp.

A Comprehensive Analysis of Urban Bus Transit Efficiency

and Productivity:

Part I. Definition and Measurement of Urban Transit Performance
Sinha, Kumares C., David P. Jukins

Purdue University

School of Civil Engineering

for U.S. DOT, UMTA

December 1978, PB 295 221, 173 pp.

A Comprehensive Analysis of Urban Bus Transit Efficiency
and Productivity:

Part II. Labor Aspects of Urban Efficiency and Productivity
Sinha, Kumares C., Daniel B. Dobry, Jr.

Purdue University

School of Civil Engineering

for U.S. DOT, UMTA

December 1978, PB 295 222, 115 pp.

A Comprehensive Analysis of Urban Bus Transit Efficiency
and Productivity:

Part III. Analysis of Options to Improve Urban

Transit Performance

Sinha, Kumares C., Anil S, Bhandari

Purdue University

School of Civil Engineering

for U.S. DOT, UMTA

December 1978, PB 295 223, 198 pp.



"Cost Centers: A New Approach to Transit Performance"
Cherwony, Walter

Transit Journal,

Vol. 3, No. 4,

Fall 1977, pp. T70-80.

"Cost-Effectiveness Analysis of Public Transit Systems"
Nelson, K.E., K.C. Nevel

Eno Foundation for Transportation, Incorporated

Knight (LB) and Associates, Incorporated

Traffic Quarterly,

Vol. 33' No. 2.

April 1979, pp. 241-252.

Criteria for Measuring Rail Transit Efficiency
Proceedings of the Specialty Conference on Urban
Transportation Efficiency

American Society of Civil Engineers

1977.

"The Decision-Making Environment of Urban Transportation®
Altshuler, Alan

Public Policy

Spring 1977.

Design for a National Urban Trasnportation Reporting System:
Final Report

Vuchic, Vukan R., et al.

University of Pennsylvania

1976, PB 259 002.

Development and Application of Performance Measures for a Medium-Sized
Transit System

Allen, W.G., Jr., L.G. Grimm

Transportation Research Record Tu46

1980.

Development of Performance Indicators for Transit
Fielding, Gordon J., R.E. Glauthier, C.A. Lave
University of California

Institute of Transportation Studies

for U.S. DOT, UMTA

December 1977, PB 278 678, 133 pp.

"Diagnostic Tools in Transit Management"
Mundle, S.R., W. Cherwony

Transportation Research Record N746
1980, pp. 13-19.




Drawbacks Inherent in Currently Used Measures of Mass
Transit Performance

Barnum, Darold, T., John M. Gleason

University of Nebraska and Indiana University

for U.S. DOT, UMTA

May 1980, PB81-109308, 19 pp.

"Dysfunctional Consequences of Performance Measurements"
Ridgway, V.F.

Administrative Science Quarterly,

Vol. 1.

September 1956, pp. 240-247.

"Economic Growth, 1947-1973: An International Comparison"
Christensen, L.R., D. Cummings, D.W. Jorgenson

J. Kendrick and B. Vallara, Editors

New Developments in Productivity Research

National Bureau of Economical Research

New York

1978.

The Effect of Organization Size and Structure on Transit Performance

and Employee Satisfaction

Fielding, Gordon J., Lyman W. Porter, Michael J. Spendolini, William D. Todor,
Dan R. Dalton

University of California

Institute of Transportation Studies

for U.S., DOT, UMTA

December 1978, UMTA-CA-11-0016-79-1, 182 pp.

"Effectiveness and Efficiency: Evaluating Transit's Performance"
Cox, Wendall

Passenger Transport

November 23, 1979.

"Efficiency and Productivity in Public Transportation™
Yunich, D.L.

Metropolitan Transit Authority

New York

Transit Journal,

Vol. 2, No. 4.

November 1976, pp. 33-40.

Efficiency in Urban Mass Transit
Perry, J.L., H.L. Angle, M.E. Pittel
University of California

Institute of Transportation Studies
for U.S. DOT, RSPA

March 1979, DOT-0S-70042, 190 pp.

Evaluating Individual Transit Route Performance
Glauthier, Roy E., John N, Feren

University of California, Irvine

December 1977.



"Evaluation of Public Transit Service: Level of Service Concept"
Alter, Colin H.

Transportation Research Record 606

1976.

Evaluation of Transit Service Improvements:
Measure of System Effectiveness

Guseman, P.K., K.N. Womack

Texas A&M University

Texas Transportation Institute

for U.S. DOT, UMTA

November 1978, 89 pp.

Goals, Objectives, and Performance Indicators

Dodge, Steven A,

Paper presented at the Transit Actions Regional Meeting
on Productivity and Performance

Detroit, Michigan

April 1979.

"Growth of Productivity and Labor Relations in Urban Mass Transit"
Gomez-Ibanez, Jose A., John R. Meyer

Transportation Research Board Special Report 181

1978, pp. 147-156.

Guidelines for Public Transportation Levels of Service
Heathington, Kenneth W.
March 24, 1975, NCHRP 8-16.

Handbook for Management Performance Audits:
Volume I

Smerk, George, Steven Dodge, Hagi Gil, Cindy Lee
Institute for Urban Transportation

for U.S. DOT, UMTA

October 1979, PB80-117492, 206 pp.

Handbook for Management Performance Audits:
Volume II

Smerk, George, Steven Dodge, Hagi Gil, Cindy Lee
Institute for Urban Transportation

for U.S. DOT, UMTA

October 1979, PB80-117484, 109 pp.

The Impact of Labor-Management Relations on Productivity
and Efficiency in Urban Mass Transit

Perry, James L., Harold L. Angle, Mark E. Pittel
University of California

Institute of Transportation Studies and Graduate

School of Administration

for U.S. DOT, RSPA, OUR

March 1979, PB 294 721, 189 pp.



The Impact of Labor-Management Relations on Productivity
and Efficiency in Urban Mass Transit:

Employee Attitudes, Withdrawal Behavior, and Bargaining’
Unit Structure

Perry, James L., Harold L. Angle

University of California, Irvine

for U.S. DOT, RSPA, OUR

March 1980, PB80-177223, 260 pp.

"Impact of Short-Term Changes on Urban Bus Transit Performance"
Bhandari, A.S., K.C. Sinha

Purdue University

Transportation Research Record N718

1979, pp. 12-18.

"Improving Service Quality and Efficiency Through the Use
of Service Standards"

Tober, R.J.

Massachusetts Bay Transportation Authority

Transportation Research Board Special Report N172

1977, pp. 86-91.

Improving Transit System Performance:

Proceedings of the September 1977 National Conference
Public Technology Inc.

for U.S. DOT, UMTA

January 1978, PB 291 032, 167 pp.

Improving Urban Mass Transportation Productivity:
Final Report

Meyer, John Robert, Jose A. Gomez-Ibanez

Harvard University

for U.S. DOT, UMTA

February 1977, PB 266 920, 221 pp.

"Increasing Productivity in Bus Maintenance Functions"
Haenisch, George, Floyd Miller

Proceedings of the 27th Annual AIEE Conference and Convention
American Institute of Industrial Engineers

Atlanta, Georgia

1976.

"Introduction: The Urban Transportation Problem Updated -
Summary and Conclusions"

Halpern, I.P.

for U.S. DOT

Transportation Research Board Special Report N181

1978, pp. 1-8.




Measurement and Analysis of Productivity
in Transportation Industries

Meyer, John R., Jose A. Gomez-Ibanez
Harvard University

Department of City and Regional Planning
1975.

Measurement and Evaluation of Transportation System Effectiveness
Pardee, F.S., et al.

The Rand Corporation

for U.S. DOT

September 1968, PB 185 711.

"On Measuring the Efficiency of Public Enterprises:

Bus Operating Companies in the San Francisco Bay Area"
Merewitz, Leonard

Transportation,

Vol. 6, No. 1.

1977' pp . 45-55.

Measuring the Influence of Subsidies on Transit
- Efficiency and Effectiveness:
Executive Report
Barnum, Darold T., John M. Gleason
University of Nebraska and Indiana University
for U.S. DOT, UMTA
November 1979, PB80-189251, 25 pp.

Measuring the Influence of Subsidies on Transit
Efficiency and Effectiveness:

Final Report

Barnum, Darold T., John M. Gleason

University of Nebraska and Indiana University
for U.S. DOT, UMTA

June 1979, PB80-189269, 149 pp.

"Measuring the Performance of Transit Systems"
Dajani, J.S., G. Gilbert

Stanford University and North Carolina University
Transportation Planning and Technology,

Vol. 4, No. 2.

January 1978, pp. 97-103.

A Model for Measuring the Impact of Subsidies
on Mass Transit Efficiency:

Special Report

Barnum, Darold T., John M. Gleason

University of Nebraska

for U.S. DOT, UMTA

May 1980, PB80-189277, 20 pp.



National Urban Mass Transportation Statisties:
First Annual Report, Section 15 Reporting System
Morin, Stephen J., Task Manager

for U.S. DOT, UMTA, RSPA, TSC

May 1981, 386 pp.

"The Need for and Use of Performance Indicators in Urban Transit®
Stokes, B.R.

Transit Journal

Winter 1979.

"Performance Indicators: A Necessary Management Tool"
Underwood, W.C.

Pennsylvania Department of Transportation

Transit Journal

Winter 1979, pp. 11-16.

"Performance Indicators for Transit Management"
Fielding, Gordon J., R.E. Glauthier

University of California

Transportation,

Vol. 7, No. 4,

December 1978, pp. 365-379.

Performance Measures for Public Transit Service
Fuller, Ernest

California Department of Transportation

for U.S. DOT, UMTA

December 1978, PB 294 955, 115 pp.

Proceedings of the First National Conference
on Transit Performance

Public Technology Inc.

for U.S. DOT, UMTA

January 1978, PB 291 032, 176 pp.

Productivity, Efficiency, and Quality in Urban Transportation Systems
Tomazinis, Anthony R.

D.C. Heath and Co.

Lexington, Massachusetts

1975.

"Resource Allocation for Bus Service Planning"
Wagon, D.J.

London Transport

July 1976.

"Toward the Development of a Generalized Structure
of Transportation Service Measures"

Bruck, H.W., J. Kneafsey

Transportation Research Forum Proceedings,

Vol. 15, No. 1.

1974, pp. 399-405.




Strategies for Improving Operational Efficiency

in Rapid Transit Systems

Hunt, H.

American Society of Civil Engineers Annual Convention
October 16-20, 1978.

Strategy Selection Criteria and Efficiency Measures

Levinson, Herbert

Urban Transportation Efficiency National Specialty Conference
New York, New York

July 26, 1976.

A Study of Efficiency Indicators of Urban Public Transportation Systems
Tomazinis, Anthony R., et al.

University of Pennsylvania

Transportation Studies Center

for U.S. DOT, OST

January 1977, DOT-0S-50228, 318 pp.

"The Ten Most Critical Issues in Transportation®
Transportation Research News 67

Transportation Research Board

November-December 1976.

Total Performance Management: Some Pointers for Action
National Center for Productivity and Quality of Working Life
for HUD,

Office of Policy Development and Research

1978, PB 300 249, 59 pp.

Transit Actions —- Techniques for Improving Productivity and Performance
Public Technology Inc.
for U.S. DOT

November 1978, 47 pp.

Transit Operating Manual

Vuchic, Vukan R.

University of Pennsylvania

Department of Civil and Urban Engineering
Pennsylvania Department of Transportation
1976.

Transit Operators Performance Audit Guide
Comprehensive Planning Organization

Peat, Marwick, Mitchell and Co.

San Diego, California

1976.

Transit Performance and the Impact of the Section 5 Program
U.S. DOT, UMTA
1976.



Transit Productivity: Improvement Through Management Training and Development
Goldberg, Joel A., Marc Holzer, Roni Gallion, Constance Zalk

John Jay Colleagues )

for U.S. DOT, UMTA

June 1979’ PB 299 3690 229 PP.

Transit Route Monitoring and Planning System
Kansas City Area Transportation Authority
Planning Department

Missouri

1977.

"Transit Service Evaluation: An Introduction and Preliminary Identification
of Variables Characterizing Level of Service"

Allen, William G., Frank DiCesare

Transportation Research Record 606

Transportation Research Board

1976.

Transit System Productivity

Public Technology Inc.

for U.S. DOT

Revised Edition, July 1978, 47 pp.

Transit System Productivity: An Assessment of the State-of-the-Art
Burke, Linda C., Keith Jones

Public Technology Inc.

Paper presented at American Society of Civil Engineers Annual Convention
October 16-20, 1978.

Transit Weighting Factor Survey: Summary of Results
Fuller, Ernest

for U.S. DOT, UMTA

Working Paper (Task F, Project II)

August 1976, Grant CA-09-8001.

Transportation System Assurance: Terminology, Performance Indices,
Failure Assessment, and Maintenance Management

Uher, Richard A.

Carnegie-Mellon University

Transportation Research Institute

for U.S. DOT, UMTA

August 1975, PB 254 837, 102 pp.

Transportation System Performance Measurement and Application
Wickstrom, George

Proceedings of 43rd Annual Meeting

Institute of Transportation Engineers

Minneapolis, Minnesota

1974, pp. 159-1T4.

10



Transportation Systems Management Element
Hayes, SJE

East-West Gateway Coordinating Council
St. Louis, Missouri

March 1980, PB 295 349, 75 pp.

Trends in Bus Transit Operations, 1960-1974

Control Data Corporation and Wells Research Company
for U,S. DOT

1977, PB 266 T7u8.

Urban Public Transport: Evaluation of Performance
Organization for Economic Cooperation
1980, 76 pp.

Urban Densities for Public Transportation
Regional Plan Association

Tri-State Planning Commission (Chapter Three)
New. York, New York

1976.

"What's All This Hoopla About Performance Indicators"
Cudahy, Brian J.

Passenger Transport

April 1979.

11






II. DEMONSTRATION PROGRAMS

"Application of Guidelines for Improving Transit Service
and Operating Efficiency"

Vuchic, Vukan R., Edson L. Tennyson, William C. Underwood
Transportation Research Record 519

1974,

An Application of a Management Performance Audit Program
Folan, Stephen P.

Naval Postgraduate School

Monterey, California

Master's Thesis, December 1980, AD-A096296, 161 pp.

Application of Transit Performance Indicators

Stone, Thomas J., John A, Austin, Robert L. Siegel, Ann Taylor-Harris
University of Utah

Civil Engineering Department

for U.S. DOT, UMTA

September 1979, PB80-121569, 182 pp.

"Caveats Concerning Efficiency-Effectiveness Measures of Transit Performance"
Management Science,

Vol. 24, No. 16.

December 1978, pp. 1777-1778.

"Comparisons of Productivity of Four Modes of Service in Orange, California"
Hollinden, A., R. Blair, D.J. McKelvey

University of California

Transportation Research Board Special Report 184

1979, pp. U49-55.

Cost Increases, Cost Differences, and Productivity
of Transit Operations in New York State

Holthoff, William C., Robert G. Knighton
Preliminary Research Report 110

New York State Department of Transportation
Albany, New York

1976.

Dade County Transit Development Program:

Vol. 1. Report in Brief and Mass Transit Service Standards
Metropolitan Dade County Department of Traffic and Transportation
Miami, Florida

1973.

Efficiency, Economy, and Effectiveness: The Development and Application of
Multimodal Performance Measures for Transit Systems in New York State

Keck, C.A., N.R. Schneider

Presented at the 59th Annual Meeting of the Transportation Research Board
January 1980.

13



Evaluation of Fixed Route Transit Service Performance: The Methodology and
Application of the Transit Route Evaluation Planning Package (TREPP)
Siegel, S.M., R. Milione '

Iowa University

Institute of Urban and Regional Research

December 1975, Report No. 49, 66 pp.

An Examination of the Run Cutting and Scheduling (RUCUS) System —-
A Case Analysis

Goeddel, Dennis L,

for U.S. DOT

Transportation Systems Center

Cambridge, Massachusetts.

Five Year Plan Update FY 1979-1983
San Diego Transit Corporation

San Diego, California

March 1978.

Management Information System for Transit Operation
Reilly, Jack, Capital District Transportation Authority,
and Peter Hart, Deleuw, Cather, Inc.

Albany, New York

August 1978.

Managerial Decision-Making Criteria in Urban Mass Transit
Horn, Kevin H.

University of British Columbia

Center for Transportation Studies

Working Paper, May 1977.

Measures of Effectiveness of Transportation Systems Management
Wilbur Smith and Associates

for U.S. DOT, UMTA

April 1981, PB81-233884, 43 pp.

Metrobus Performance Measures and Indicators
Washington Metropolitan Area Transit Authority
Washington, DC

August 1978, Quarterly Report No. 1.

Metropolitan Evansville Transit System: Management Performance Audit
Dodge, S.A., D.R. Leffers,

Indiana University

Institute for Urban Transportation

for U.S. DOT, UMTA

February 1979, PB 294 958, 119 pp.

Metro Transit Service Evaluation Criteria
Metro Transit

Seattle, Washington

March 1977.

1



Obstacles to Comparative Evaluation of Transit Performance
Fielding, Gordon J., Robert E. Glauthier

University of California

for U.S. DOT, UMTA

April 1977, CA-11-0014, 10 pp.

"Operational Efficiency of Suburban Railroads"

Eisele, Donald O.

Proceedings of the Specialty Conference on Urban Transportation Efficiency
American Society of Civil Engineers

New York, New York

July 26-27, 1976.

Public Transportation Standards and Criteria: Kansas City Metropolitan Region
Kansas City Area Transportation Authority

Kansas City, Missouri

1976.

Peak Period Supplements: The Contemporary Economics of Urban Bus Transport
in the United Kingdom and the U.S.A.

Oram, R.L.

Pergamon Press Limited

1979, T4 pp.

Performance Standards and Management Objectives, Phase A:
Interim Report, SEPTA Management Study

Booz, Allen and Hamilton, Inc.

1977.

Policies for Discussion: Standards for Evaluating Existing
and Proposed Routes

Toronto Transit Commission

Toronto, Canada

1977.

Public Transit Connectivity:

Volume I

Ham, T.N., H.Jd. Schuler

University of California, Irvine
Institute for Transportation Studies
for U.S. DOT, UMTA

January 1981, PB81-243370, 53 pp.

Public Transit Connectivity -- Technical Supplements:
Volume II

Ham, T.N., Behrooz Mohammadi, Michael Uyeno
University of California, Irvine

Institute for Transportation Studies

for U.S. DOT, UMTA

January 1981, 154 pp.

15



The Politics of Metropolitan Planning and Programming —- Implications for
Transportation System Management

Jones, David W., Jr.

University of California

Institute of Transportation Studies

for U.S. DOT

1976.

The Productivity and Efficiency of Inputs in the Provision of Transportation
Services of the Southeastern Pennsylvania Transportation Authority

Allen, W. Bruce

University of Pennsylvania

for U.S. DOT, UMTA

May 1979, PB 298 161, 21 pp.

Productivity in Transport: A Study of Employment Capital, Output,
Productivity, and Technical Change

Deakin, B.M., T. Seward

The University Press

Cambridge, England

1969.

"Public Transportation Operations Standards"
Rice, Joseph

Transportation Research Board Special Report 144
July 1972, pp. 72-T6.

"Service Standards and Operating Criteria in Nashville, Tennessee"
Buckley, Richard L., Peter E. Ward

Transit Journal

Summer 1978, pp. 41-U48.

Service Standards: Results of the Analysis Undertaken for the Year 1978
Toronto Transit Commission
Internal Paper, April 1978.

Short-Range Bus Plan Update 1978-80

City and County of Honolulu Transportation Services
Honolulu, Hawaii

March 1978.

Standards for Evaluating Existing and Proposed Routes
Toronto Transit Commission
August 1977.

Standards for Evaluating Existing and Proposed Routes Policies for Discussion
Toronto Transit Commission
January 1977.

1978 Suntran Transit Development Plan

City of Tucson Department of Transportation
Tuecson, Arizona

August 1978.
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The Tacoma Transit Employee Study - Factors Affecting
Bus Operator Performance Summary

Tacoma Transit

Tacoma, Washington

November 1978.

Washington Metropolitan Area Transit Authority - A Study
of Bus Management and Operations

Cresap, McCormick and Pagent, Inc.,

and Barton-Aschman Associates

Washington, DC

February 1975, PB 240 164.
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