MOTION AND TIME STUDY DESIGN AND MEASUREMENT OF \WORK
/ TH EDITION

MOTION AND TIME STUDY DESIGN AND MEASUREMENT OF WORK 7/ TH EDITION IS A COMPREHENSIVE RESOURCE WIDELY RECOGNIZED
FOR ITS IN"DEPTH COVERAGE OF INDUSTRIAL ENGINEERING PRINCIPLES, SPECIFICALLY FOCUSING ON THE METHODOLOGIES OF
STUDYING AND IMPROVING WORK PROCESSES. THIS EDITION BUILDS UPON PREVIOUS VERSIONS BY INTEGRATING UPDATED
TECHNIQUES, REAL-\WORLD APPLICATIONS, AND ENHANCED INSTRUCTIONAL CONTENT TO AID PROFESSIONALS AND STUDENTS
ALIKE. THE BOOK EMPHASIZES THE CRITICAL ASPECTS OF WORK MEASUREMENT AND \WORK DESIGN, PROVIDING SYSTEMATIC
APPROACHES TO ENHANCE PRODUCTIVITY AND EFFICIENCY WITHIN VARIOUS INDUSTRIES. |T COVERS FUNDAMENTAL CONCEPTS
SUCH AS MOTION STUDY, TIME STUDY, METHOD STUDY, AND WORK MEASUREMENT TOOLS, ALL ESSENTIAL FOR UNDERSTANDING
AND IMPLEMENTING EFFECTIVE WORK SYSTEM IMPROVEMENTS. THIS ARTICLE EXPLORES THE KEY COMPONENTS AND
METHODOLOGIES PRESENTED IN THE 7/ TH EDITION, HIGHLIGHTING ITS SIGNIFICANCE IN INDUSTRIAL ENGINEERING AND OPERATIONAL
MANAGEMENT. THE DISCUSSION INCLUDES DETAILED EXAMINATION OF MOTION AND TIME STUDY TECHNIQUES, WORK DESIGN
STRATEGIES, DATA COLLECTION METHODOLOGIES, AND ANALYSIS TOOLS THAT ARE CRUCIAL FOR OPTIMIZING W ORK
PERFORMANCE AND REDUCING WASTE.
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OVERVIEW OF MoTION AND TIME STUDY

THE 7 TH EDITION OF MOTION AND TIME STUDY DESIGN AND MEASUREMENT OF WORK PROVIDES A THOROUGH EXAMINATION OF
THE FUNDAMENTAL CONCEPTS THAT UNDERPIN THE ANALYSIS OF WORK PROCESSES. MOTION STUDY INVOLVES BREAKING DOWN
TASKS INTO ELEMENTAL MOTIONS TO ELIMINATE UNNECESSARY MOVEMENTS, THEREBY IMPROVING EFFICIENCY. TiMe STUDY, ON
THE OTHER HAND, FOCUSES ON DETERMINING THE STANDARD TIME REQUIRED TO PERFORM A TASK BY OBSERVING AND RECORDING
THE TIME TAKEN FOR EACH ELEMENT OF \WORK. TOGETHER, THESE STUDIES FORM THE BACKBONE OF \WORK MEASUREMENT AND
PROCESS IMPROVEMENT, ENABLING ORGANIZATIONS TO ESTABLISH ACCURATE TIME STANDARDS AND STREAMLINE OPERATIONS.

DEFINITION AND SCOPE

MOTION AND TIME STUDY IS A SYSTEMATIC APPROACH USED TO ANALYZE WORK METHODS AND ESTABLISH TIME STANDARDS
FOR PERFORMING TASKS EFFICIENTLY. |T ENCOMPASSES THE STUDY OF MOTIONS, TIMING TECHNIQUES, AND THE EVALUATION OF
WORK ELEMENTS TO OPTIMIZE HUMAN AND MACHINE PRODUCTIVITY. THE 7 TH EDITION EXPANDS THE SCOPE BY INCORPORATING
RECENT ADVANCEMENTS IN TECHNOLOGY AND METHODOLOGY , ENSURING RELEVANCE TO MODERN INDUSTRIAL ENVIRONMENTS.

HisToricAL CONTEXT AND EVOLUTION

THE TEXT TRACES THE EVOLUTION OF MOTION AND TIME STUDY FROM EARLY INDUSTRIAL ENGINEERING PIONEERS SUCH AS



FREDERICK TAYLOR AND FRANK GILBRETH TO CONTEMPORARY PRACTICES. THIS HISTORICAL PERSPECTIVE PROVIDES ESSENTIAL
CONTEXT FOR UNDERSTANDING THE RATIONALE BEHIND VARIOUS TECHNIQUES AND THEIR DEVELOPMENT OVER TIME, HELPING
READERS APPRECIATE THE CONTINUOUS IMPROVEMENT PHILOSOPHY EMBEDDED WITHIN THE DISCIPLINE.

¥/ ork DESIGN PRINCIPLES IN THE 7 TH EDITION

X/ ORK DESIGN IS A CRITICAL THEME IN THE 7 TH EDITION, EMPHASIZING THE CREATION OF EFFICIENT AND ERGONOMIC \WORK
SYSTEMS. THE PRINCIPLES OUTLINED AIM TO OPTIMIZE TASK PERFORMANCE, REDUCE \WORKER FATIGUE, AND ENHANCE SAFETY.
THIS SECTION HIGHLIGHTS HOW EFFECTIVE WORK DESIGN INTEGRATES MOTION AND TIME STUDY FINDINGS TO DEVELOP
STANDARDIZED METHODS THAT IMPROVE OVERALL PRODUCTIVITY AND JOB SATISFACTION.

FUNDAMENTAL CONCEPTS OF W oRk DESIGN

THE BOOK DETAILS KEY PRINCIPLES SUCH AS SIMPLIFICATION, STANDARDIZATION, AND ERGONOMICS. SIMPLIFICATION INVOLVES
REDUCING THE COMPLEXITY OF TASKS, WHILE STANDARDIZATION ENSURES CONSISTENCY IN PERFORMING WORK ACTIVITIES.
ERGONOMICS FOCUSES ON DESIGNING WORKSTATIONS AND TOOLS THAT MATCH HUMAN CAPABILITIES AND LIMITATIONS TO
PREVENT INJURIES AND IMPROVE COMFORT.

DESIGNING FOR EFFICIENCY AND SAFETY

THE 7 TH EDITION STRESSES THE BALANCE BETWEEN EFFICIENCY AND WORKER WELL-BEING. |T ADVOCATES FOR DESIGNING W ORK
PROCESSES THAT MINIMIZE UNNECESSARY MOTIONS AND EXCESSIVE PHYSICAL EXERTION. BY INCORPORATING ERGONOMIC
ASSESSMENTS AND SAFETY CONSIDERATIONS, THE WORK DESIGN AIMS TO CREATE SUSTAINABLE WORK ENVIRONMENTS THAT
PROMOTE HEALTH AND PRODUCTIVITY.

TECHNIQUES OF MOTION STUDY

MOTION STUDY TECHNIQUES ARE EXTENSIVELY COVERED, PROVIDING DETAILED METHODOLOGIES FOR ANALYZING AND IMPROVING
WORK MOTIONS. THE 7 TH EDITION ELABORATES ON TOOLS SUCH AS PROCESS CHARTS, FLOW DIAGRAMS, AND MICRO-MOTION
STUDY TO IDENTIFY INEFFICIENCIES AND RECOMMEND IMPROVEMENTS. THESE TECHNIQUES SUPPORT THE ELIMINATION OF WASTED
MOVEMENTS AND THE SIMPLIFICATION OF TASKS.

Process CHARTS AND FLow DIAGRAMS

PROCESS CHARTS AND FLOW DIAGRAMS ARE VISUAL TOOLS USED TO DOCUMENT THE SEQUENCE OF OPERATIONS AND
MOVEMENTS INVOLVED IN A TASK. THEY HELP ANALYSTS VISUALIZE WORKFLOWS, IDENTIFY BOTTLENECKS, AND UNCOVER
REDUNDANT MOTIONS. THE 7 TH EDITION INTRODUCES UPDATED SYMBOLS AND CONVENTIONS TO ENHANCE CLARITY AND
USABILITY IN VARIOUS INDUSTRIAL CONTEXTS.

Micro-MoTIoN STuDY

MICRO-MOTION STUDY INVOLVES THE DETAILED ANALYSIS OF BASIC HUMAN MOTIONS SUCH AS REACH, GRASP, MOVE, AND
RELEASE. USING TECHNIQUES LIKE THERBLIGS, THIS METHOD BREAKS DOWN TASKS INTO ELEMENTAL MOTIONS TO PINPOINT
INEFFICIENCIES AND REDESIGN WORK METHODS. THE 7 TH EDITION INTEGRATES NEW EXAMPLES AND APPLICATIONS TO
DEMONSTRATE THE PRACTICAL BENEFITS OF MICRO-MOTION ANALYSIS.



TIME STUDY METHODS AND APPLICATIONS

TIME STUDY IS A PIVOTAL ASPECT OF THE /TH EDITION, PROVIDING COMPREHENSIVE COVERAGE OF TECHNIQUES TO MEASURE
AND ESTABLISH TIME STANDARDS FOR WORK ACTIVITIES. THE BOOK EXPLAINS VARIOUS TIMING DEVICES, RATING METHODS, AND
CALCULATION TECHNIQUES ESSENTIAL FOR ACCURATE WORK MEASUREMENT.

Use oF STOPWATCHES AND ELECTRONIC TIMING

THE TEXT COVERS TRADITIONAL STOPWATCH TIMING AND THE INTEGRATION OF MODERN ELECTRONIC TIMING DEVICES. THESE
TOOLS ENABLE PRECISE MEASUREMENT OF TASK DURATIONS, SUPPORTING THE ACCURACY AND RELIABILITY OF TIME STUDIES.
THE 7 TH EDITION HIGHLIGHTS BEST PRACTICES FOR TIMING, INCLUDING SAMPLE SIZE DETERMINATION AND HANDLING VARIABILITY
IN PERFORMANCE.

PeErFORMANCE RATING AND STANDARD TIME CALCULATION

PERFORMANCE RATING INVOLVES EVALUATING THE WORKER’S SPEED AND EFFORT RELATIVE TO A STANDARD PACE. THE 7 TH
EDITION DISCUSSES VARIOUS RATING SCALES AND METHODS TO ENSURE CONSISTENT AND UNBIASED ASSESSMENTS. |T ALSO
EXPLAINS HOW TO CALCULATE STANDARD TIME BY INCORPORATING ALLOWANCES FOR FATIGUE, PERSONAL NEEDS, AND DELAYS,
ENSURING REALISTIC AND FAIR TIME STANDARDS.

MEASUREMENT OF \W ORK AND PRODUCTIVITY ANALYSIS

THIS SECTION DELVES INTO THE QUANTITATIVE ASSESSMENT OF WORK AND PRODUCTIVITY, FOCUSING ON ESTABLISHING
BENCHMARKS AND ANALYZING PERFORMANCE DATA. THE /TH EDITION EMPHASIZES THE IMPORTANCE OF ACCURATE WORK
MEASUREMENT FOR EFFECTIVE RESOURCE ALLOCATION AND OPERATIONAL CONTROL.

\Work SAMPLING TECHNIQUES

W/ ORK SAMPLING IS A STATISTICAL METHOD USED TO ESTIMATE THE PROPORTION OF TIME SPENT ON VARIOUS ACTIVITIES BY
OBSERVING WORK AT RANDOM INTERVALS. THE 7 TH EDITION EXPLAINS HOW TO DESIGN AND IMPLEMENT WORK SAMPLING
STUDIES, INTERPRET RESULTS, AND APPLY FINDINGS TO IMPROVE PRODUCTIVITY AND \WORKFLOW MANAGEMENT.

ProDUCTIVITY METRICS AND BENCHMARKING

THE BOOK OUTLINES KEY PRODUCTIVITY METRICS SUCH AS OUTPUT PER LABOR HOUR AND UTILIZATION RATES. IT ALSO
PROVIDES GUIDANCE ON BENCHMARKING PRACTICES, ENABLING ORGANIZATIONS TO COMPARE PERFORMANCE AGAINST INDUSTRY
STANDARDS AND IDENTIFY AREAS FOR IMPROVEMENT.

DATA COLLECTION AND ANALYSIS TooLs

EFFECTIVE MOTION AND TIME STUDY RELY ON ACCURATE DATA COLLECTION AND ROBUST ANALYSIS TECHNIQUES. THE 7 TH
EDITION OFFERS DETAILED INSTRUCTION ON SELECTING APPROPRIATE DATA COLLECTION METHODS AND UTILIZING ANALYTICAL
TOOLS TO DERIVE MEANINGFUL INSIGHTS FROM WORK STUDIES.

DATA CoLLECTION METHODS

V ARIOUS METHODS SUCH AS DIRECT OBSERVATION, VIDEO RECORDING, AND DIGITAL TRACKING ARE DISCUSSED. THE TEXT



EMPHASIZES THE IMPORTANCE OF SYSTEMATIC DATA COLLECTION TO ENSURE VALIDITY AND RELIABILITY IN STUDY RESULTS.

STATISTICAL AND ANALYTICAL TECHNIQUES

THE 7 TH EDITION INTRODUCES STATISTICAL TOOLS INCLUDING MEASURES OF CENTRAL TENDENCY, VARIABILITY, AND
HYPOTHESIS TESTING. |T ALSO COVERS THE USE OF SOFTW ARE APPLICATIONS FOR DATA ANALYSIS, SUPPORTING MORE
SOPHISTICATED AND EFFICIENT PROCESSING OF WORK STUDY DATA.

APPLICATIONS AND CASE STUDIES

THE PRACTICAL APPLICATION OF MOTION AND TIME STUDY PRINCIPLES IS REINFORCED THROUGH REAL-WORLD CASE STUDIES
PRESENTED IN THE / TH EDITION. THESE EXAMPLES ILLUSTRATE HOW ORGANIZATIONS ACROSS VARIOUS INDUSTRIES HAVE
SUCCESSFULLY IMPLEMENTED \WORK MEASUREMENT AND DESIGN TECHNIQUES TO ENHANCE OPERATIONAL EFFICIENCY.

INDUSTRIAL AND SERVICE SECTOR EXAMPLES

CASE STUDIES SPAN MANUFACTURING, HEALTHCARE, LOGISTICS, AND CUSTOMER SERVICE, DEMONSTRATING THE VERSATILITY OF
MOTION AND TIME STUDY METHODOLOGIES. EACH EXAMPLE HIGHLIGHTS THE CHALLENGES FACED, THE APPROACH USED, AND THE
MEASURABLE IMPROVEMENTS ACHIEVED.

Lessons LEARNED AND BEST PRACTICES

THE BOOK DISTILLS KEY LESSONS AND BEST PRACTICES FROM CASE STUDIES, PROVIDING VALUABLE GUIDANCE FOR
PRACTITIONERS SEEKING TO APPLY MOTION AND TIME STUDY PRINCIPLES EFFECTIVELY. EMPHASIS IS PLACED ON CONTINUOUS
IMPROVEMENT, EMPLOYEE INVOLVEMENT, AND THE INTEGRATION OF TECHNOLOGY IN \WORK MEASUREMENT.

® SYSTEMATIC OBSERVATION AND ANALYSIS OF WORK TASKS

® STANDARDIZATION OF WORK METHODS AND TIME STANDARDS

® ENHANCEMENT OF PRODUCTIVITY THROUGH ELIMINATION OF WASTE

e USE OF ERGONOMIC PRINCIPLES TO IMPROVE WORKER COMFORT AND SAFETY

e APPLICATION OF STATISTICAL METHODS TO VALIDATE STUDY RESULTS

® |MPLEMENTATION OF TECHNOLOGY FOR ACCURATE DATA COLLECTION AND TIMING

e ADAPTATION OF METHODS TO DIVERSE INDUSTRIAL AND SERVICE ENVIRONMENTS

FREQUENTLY ASKeED QUESTIONS

\WHAT IS THE PRIMARY FOCUS OF THE 7 TH EDITION oF ‘MoTioN AND TIME STUDY:
DeSIGN AND MEASUREMENT oF W oRrk'?

THE PRIMARY FOCUS OF THE 7 TH EDITION IS TO PROVIDE UPDATED METHODOLOGIES AND TOOLS FOR ANALYZING AND IMPROVING
W ORK PROCESSES THROUGH MOTION AND TIME STUDY TECHNIQUES, INTEGRATING MODERN TECHNOLOGY AND ERGONOMIC



PRINCIPLES.

How DOES THE 7 TH EDITION ADDRESS THE INTEGRATION OF DIGITAL TOOLS IN MOTION
AND TIME STUDY?

THE 7 TH EDITION INCORPORATES THE USE OF DIGITAL TIMING DEVICES, VIDEO ANALYSIS, AND SOFTWARE APPLICATIONS TO
ENHANCE THE ACCURACY AND EFFICIENCY OF MOTION AND TIME STUDIES.

\WHAT ARE THE KEY COMPONENTS OF WORK MEASUREMENT DISCUSSED IN THE 7 TH
EDITION?

KEY COMPONENTS INCLUDE TIME STUDY, WORK SAMPLING, PREDETERMINED MOTION TIME SYSTEMS (PMTS), AND ESTABLISHING
STANDARD TIMES FOR TASKS TO IMPROVE PRODUCTIVITY AND FAIRNESS IN WORK ASSIGNMENTS.

How DOES THE BOOK EXPLAIN THE DESIGN OF MOTION STUDY CHARTS AND THEIR
SIGNIFICANCE?

THE BOOK DETAILS THE CREATION OF VARIOUS MOTION STUDY CHARTS SUCH AS THE FLOW PROCESS CHART, MULTIPLE
ACTIVITY CHART, AND SIMO CHART, EMPHASIZING THEIR ROLE IN IDENTIFYING INEFFICIENCIES AND DESIGNING OPTIMAL \¥ORK
METHODS.

\WHAT UPDATES RELATED TO ERGONOMIC CONSIDERATIONS ARE INCLUDED IN THE
LATEST EDITION?

THE 7 TH EDITION INTEGRATES ERGONOMIC PRINCIPLES BY DISCUSSING HOW MOTION STUDY CAN REDUCE \WORKER FATIGUE,
PREVENT INJURIES, AND IMPROVE OVERALL WORKPLACE SAFETY AND COMFORT.

DOES THE 7 TH EDITION COVER THE ROLE OF STANDARD DATA IN WORK MEASUREMENT?

YES, IT COVERS HOW STANDARD DATA CAN BE USED TO PREDICT TASK TIMES WITHOUT CONDUCTING TIME STUDIES FOR EVERY
OPERATION, THEREBY SAVING TIME AND IMPROVING PLANNING ACCURACY.

\WHAT EXAMPLES OR CASE STUDIES ARE PRESENTED IN THE 7/ TH EDITION TO ILLUSTRATE
MOTION AND TIME STUDY APPLICATIONS?

THE EDITION INCLUDES CONTEMPORARY CASE STUDIES FROM MANUFACTURING, SERVICE INDUSTRIES, AND HEALTHCARE TO
DEMONSTRATE PRACTICAL APPLICATIONS AND BENEFITS OF MOTION AND TIME STUDY TECHNIQUES.

How DOES THE 7 TH EDITION ADDRESS THE TRAINING AND DEVELOPMENT OF WORK
MEASUREMENT ANALYSTS?

[T PROVIDES GUIDANCE ON ESSENTIAL SKILLS, ETHICAL CONSIDERATIONS, AND BEST PRACTICES FOR TRAINING ANALYSTS TO
CONDUCT ACCURATE AND EFFECTIVE MOTION AND TIME STUDIES.

ADDITIONAL RESOURCES

1. MoTion AND Time STuDY: DESIGN AND MEASUREMENT OF WORK, 7/ TH EDITION

THIS COMPREHENSIVE TEXTBOOK BY RALPH M. BARNES DELVES INTO THE PRINCIPLES OF MOTION AND TIME STUDY, FOCUSING ON
IMPROVING WORK METHODS AND PRODUCTIVITY. |T COVERS TECHNIQUES FOR ANALYZING WORK PROCESSES, MEASURING WORK
TIME ACCURATELY, AND DESIGNING EFFICIENT WORKFLOWS. THE 7 TH EDITION INCLUDES UPDATED CONTENT REFLECTING MODERN
PRACTICES AND TOOLS IN INDUSTRIAL ENGINEERING.



2. Work MEASUREMENT AND METHODS IMPROVEMENT

THIS BOOK PROVIDES AN IN-DEPTH EXPLORATION OF WORK MEASUREMENT TECHNIQUES AND METHODS IMPROVEMENT STRATEGIES.
IT DISCUSSES TIME STUDY METHODS, PREDETERMINED MOTION TIME SYSTEMS, AND WORK SAMPLING, OFFERING PRACTICAL
EXAMPLES FOR INDUSTRIAL APPLICATIONS. THE BOOK IS IDEAL FOR STUDENTS AND PROFESSIONALS AIMING TO ENHANCE
OPERATIONAL EFFICIENCY.

3. INTRODUCTION TO WoORK STUDY

A FOUNDATIONAL TEXT FOR UNDERSTANDING WORK STUDY, INCLUDING BOTH METHOD STUDY AND WORK MEASUREMENT. THE
BOOK EXPLAINS HOW TO ANALYZE WORK PROCESSES TO IDENTIFY INEFFICIENCIES AND ESTABLISH STANDARD TIMES. |T IS WIDELY
USED IN INDUSTRIAL ENGINEERING COURSES AND SERVES AS A PRACTICAL GUIDE FOR WORKPLACE PRODUCTIVITY IMPROVEMENT.

4. MeTHODS, STANDARDS, AND W ORK DESIGN

THIS BOOK FOCUSES ON THE DEVELOPMENT AND APPLICATION OF WORK STANDARDS AND METHODS DESIGN. [T COVERS MOTION
ECONOMY PRINCIPLES, TIME STANDARDS, AND THE ROLE OF ERGONOMICS IN WORK DESIGN. READERS GAIN INSIGHTS INTO CREATING
SAFER AND MORE EFFECTIVE WORK ENVIRONMENTS.

5. Work SYsTemS AND THE METHODS, MEASUREMENT, AND MANAGEMENT OF W/ ORK

THIS TEXT INTEGRATES THE CONCEPTS OF WORK SYSTEMS WITH MOTION AND TIME STUDY METHODOLOGIES. |T HIGHLIGHTS THE
MEASUREMENT OF WORK, METHODS IMPROVEMENT, AND THE MANAGEMENT OF WORK PROCESSES TO BOOST PRODUCTIVITY. THE
BOOK EMPHASIZES A SYSTEMS APPROACH TO WORK DESIGN.

6. INDUSTRIAL ENGINEERING AND W ORK MEASUREMENT

A PRACTICAL GUIDE THAT INTRODUCES INDUSTRIAL ENGINEERING PRINCIPLES WITH A FOCUS ON WORK MEASUREMENT
TECHNIQUES. |T COVERS TIME STUDY, MOTION STUDY, AND WORK SAMPLING WITH CASE STUDIES AND EXERCISES. THE BOOK IS
SUITABLE FOR BOTH STUDENTS AND PRACTITIONERS IN MANUFACTURING AND SERVICE INDUSTRIES.

7. Tive AnD MoTion STupY: For CAPACITY AND PRODUCTIVITY

THIS BOOK PRESENTS DETAILED METHODS FOR CONDUCTING TIME AND MOTION STUDIES AIMED AT CAPACITY PLANNING AND
PRODUCTIVITY ENHANCEMENT. |T EXPLAINS THE USE OF STOPWATCHES, VIDEO ANALYSIS, AND SOFTWARE TOOLS FOR
ACCURATE MEASUREMENT. THE CONTENT IS GEARED TOWARD INDUSTRIAL ENGINEERS AND OPERATIONS MANAGERS.

8. Work MEASUREMENT AND PRODUCTIVITY IMPROVEMENT

FOCUSED ON IMPROVING PRODUCTIVITY THROUGH PRECISE WORK MEASUREMENT, THIS BOOK COVERS VARIOUS TECHNIQUES
INCLUDING TIME STUDY, WORK SAMPLING, AND PREDETERMINED MOTION TIME SYSTEMS. |T ALSO DISCUSSES THE IMPLEMENTATION
OF PRODUCTIVITY IMPROVEMENT PROGRAMS. THE BOOK PROVIDES PRACTICAL APPROACHES TO MANAGING WORK EFFICIENCY.

9. AprpPLIED WORK MEASUREMENT AND INDUSTRIAL ENGINEERING

THIS TEXT COMBINES THEORETICAL CONCEPTS WITH REAL-WORLD APPLICATIONS IN WORK MEASUREMENT AND INDUSTRIAL
ENGINEERING. | T ADDRESSES MOTION STUDY, TIME STUDY, AND THE DESIGN OF EFFICIENT WORK SYSTEMS. THE BOOK IS DESIGNED
TO HELP PROFESSIONALS OPTIMIZE LABOR RESOURCES AND ENHANCE PRODUCTION PROCESSES.
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