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Motion Economy

Primary Disciplinary Field(s): Industrial Engineering, Organizational Psychology, Management

Science, Ergonomics

1. Core Definition

Motion Economy represents a fundamental set of guiding principles developed for the purpose of

optimizing the efficiency and minimizing the fatigue associated with manual work processes,

particularly within industrial and manufacturing settings. At its core, it is a detailed analysis

methodology within the broader field of methods engineering, dedicated to studying the

movements made by workers--specifically the hands, arms, and body--during the execution of a

task. The primary objective of applying Motion Economy principles is to eliminate unnecessary

movements, combine necessary movements, simplify the remaining movements, and arrange the

workplace layout to facilitate the smoothest, most rhythmic, and least strenuous sequence of

operations. This systematic approach ensures that human effort is channeled effectively, leading

directly to higher output rates while simultaneously protecting the operator from excessive strain or

repetitive strain injuries.

The principles of Motion Economy extend far beyond merely speeding up tasks; they embody a

philosophical commitment to designing work systems around the natural limitations and capabilities

of the human body. By analyzing the path, type, and duration of movements, engineers and

managers can redesign tools, fixtures, and the spatial arrangement of materials to promote

smoother, continuous motions--often emphasizing curved paths over abrupt, straight-line changes.

This optimization contrasts sharply with simply demanding greater effort from the worker, focusing

instead on structural improvements to the process itself. The systematic study of movement also

paved the way for modern ergonomics, bridging the gap between engineering design and the

psychological and physiological comfort of the laborer, thus establishing a foundation for

sustainable productivity improvements in various organizational contexts.

The application of these principles demands keen observation, often utilizing specialized

techniques such as micromotion analysis. This detailed scrutiny breaks down every task into

elemental movements, allowing practitioners to identify and isolate inefficient or wasteful actions.

Once identified, these actions are targeted for elimination or modification according to the

established rules of Motion Economy, which generally classify movements by length, precision

required, and the physiological groups involved. For instance, movements involving only finger

joints are generally preferred over those requiring shoulder movement, as they demand less

energy and time. The result is a standardized, highly efficient method of operation that minimizes

both the time required per unit of production and the physical demand placed upon the operator,

contributing significantly to improved job design and worker satisfaction.
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2. Etymology and Historical Development

The concept of Motion Economy is inextricably linked to the pioneering work of U.S. engineer and

psychologist Lillian Moller Gilbreth (1878 - 1972) and her husband, U.S. engineer Frank Gilbreth

(1868 - 1924). The Gilbreths began their collaboration in the early 20th century, building upon the

foundations laid by Frederick Winslow Taylor's Scientific Management, but introducing a crucial

human-centric dimension often neglected by pure Taylorism. While Taylor focused heavily on time

studies to determine the 'one best way' and set performance standards, the Gilbreths concentrated

on motion studies--analyzing *how* the work was done rather than just *how long* it took. They

sought not only efficiency but also the reduction of fatigue, viewing the elimination of unnecessary

motion as beneficial to both productivity and the worker's well-being.

Frank Gilbreth, initially a building contractor, observed the highly varied and often inefficient

methods used by bricklayers. His early studies, focused on optimizing masonry work,

demonstrated that by standardizing the height of the scaffold and pre-positioning materials, he

could drastically reduce the motions required per brick, increasing productivity by over 100% and

lowering worker fatigue. Following their marriage, the Gilbreths formalized these observational

techniques, becoming the undisputed experts in the field of motion study. They invented tools such

as the micromotion camera, which allowed tasks to be filmed and analyzed frame-by-frame, and

the chronocyclograph, which used electric lights attached to the worker's body to photograph the

path of motion in three dimensions, making inefficient movements visually apparent.

Perhaps the most enduring contribution of the Gilbreths to Motion Economy was the development

of the "Therbligs" (a rearrangement of their last name, though Frank preferred to pronounce it

backwards). Therbligs are a set of 18 elemental motions, such as "Search," "Grasp," "Hold,"

"Transport Empty," and "Transport Loaded." By breaking down any manual operation into these

minute, fundamental elements, the Gilbreths provided a universal language and framework for

identifying and measuring waste. The principles of Motion Economy were essentially derived from

studying the frequency, sequence, and interaction of these Therblig elements, leading to

prescriptive rules designed to maximize the use of effective elements (like "Assemble" or "Use")

while minimizing or eliminating ineffective elements (like "Search" or "Delay"). After Frank's

premature death in 1924, Lillian Gilbreth, utilizing her background in psychology, continued to

champion the work, particularly focusing on the psychological aspects of labor, fatigue

management, and the welfare of the worker, solidifying the principles of Motion Economy as a

holistic management approach.

3. Key Principles of Body Use

The principles of Motion Economy are typically categorized into several groups for ease of

application, the first and most critical being the efficient use of the human body. This set of
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principles dictates how the worker's physical movements should be leveraged to achieve maximum

efficiency with minimal physiological cost. A core tenet is the requirement for the simultaneous use

of both hands. Idle hands are considered a waste of potential effort; thus, work stations should be

arranged so that both hands are actively engaged in productive work, often performing

synchronized or mirror-image movements, such as moving in opposite directions symmetrically.

This balanced motion promotes rhythm and reduces the need for one hand to act merely as a

holding device, which is inefficient.

Furthermore, these principles emphasize the importance of minimizing the distance and complexity

of movements. The source material specifically highlights the use of continuous, curved

movements rather than straight-line motions that require abrupt stops, rapid changes in direction,

or sharp angles. Curved movements are generally more natural, require less muscular effort for

deceleration and acceleration, and facilitate a smoother, more rhythmic flow of work, which is less

fatiguing over long periods. The fundamental rule here is the concept of the lowest practicable

classification of movement; movements should be confined to the lowest possible body member

required for the task. For example, if a task can be performed using only finger and wrist

movements (Class 1 and 2 movements), it should not involve the elbow or shoulder (Class 3 and 4

movements), thereby conserving larger muscle groups for essential tasks and reducing overall

caloric expenditure.

To ensure the fewest movements possible are used, the principles stress the elimination of

complex or awkward motions that involve undue tension or strain. Tasks should be designed to

utilize momentum where possible, and ballistic (swinging) movements are often preferred over

controlled, restricted movements, as ballistic motions require less conscious muscular control and

are therefore less tiring. Moreover, the body should be positioned to allow the hands to work within

the "normal working area"--the space defined by the arcs swept by the worker's forearms when the

elbows are held naturally at the sides. Movements outside this zone demand unnecessary

reaching and shifting of the body mass, drastically increasing fatigue. Maintaining this close

proximity to the work area ensures that movement efficiency is maximized and postural stress is

minimized.

4. Principles of Workplace Arrangement and Tool Design

The second major category of Motion Economy principles focuses on the efficient arrangement of

the workplace and the provision of adequate working conditions. A well-designed workplace should

ensure that all tools and materials are systematically pre-positioned and permanently located at

fixed stations. This systematic organization eliminates the highly wasteful Therblig element of

"Search" and minimizes the "Select" element, as the operator learns the exact position of every

item by habit and muscle memory. Gravity-fed bins and drop delivery chutes are often utilized to

ensure that materials are delivered directly to the point of use and finished parts are disposed of

ARABPSYCHOLOGY.C
OM

https://scales.arabpsychology.com/?p=63879
https://scales.arabpsychology.com
https://scales.arabpsychology.com


MOTION ECONOMY? 5

PSYCHOLOGICAL SCALES scales.arabpsychology.com

immediately without requiring extra transportation movements.

The principles extend into the physical design of the work surface and tools. Adequate illumination

is crucial, not just for safety but for reducing the strain associated with the Therblig "Inspect,"

ensuring that visual checks are performed quickly and accurately. The height of the work surface is

also critical; it must be designed to allow the operator to work either standing or sitting comfortably,

maintaining good posture and minimizing static muscular load. Furthermore, the use of fixtures and

holding devices is strongly emphasized. The source content notes the importance of items such as

jigs and fixtures; these devices hold the work securely in place, freeing the operator's hands from

the non-productive task of "Holding." This allows both hands to engage in productive assembly or

processing movements, embodying the principle that non-productive efforts should be relegated to

mechanical devices whenever feasible.

The design of the tools themselves constitutes the third major group of principles. Tools must be

designed for easy grasp and efficient operation. Handles should be shaped to ensure maximum

contact with the hand, distributing pressure evenly to prevent localized fatigue or blistering. Tools

should be designed to be multi-functional where possible and should be pre-positioned using

suspension balancers or quick-release holders, ensuring they are always returned to the point

where they will be grasped for the next cycle. Crucially, mechanical assistance should be

integrated into the process; heavy operations should utilize power tools, foot pedals, or mechanical

clamps to reduce the muscular effort required by the hands and arms, thereby improving

consistency and sustaining high levels of performance throughout the entire working shift.

5. Applications and Significance in Modern Industry

Motion Economy's influence transcends early 20th-century factory floors, establishing itself as a

foundational element of modern industrial engineering, lean manufacturing, and Human-Computer

Interaction (HCI). In modern manufacturing, particularly within methodologies like the Toyota

Production System (TPS), the principles are integrated into the concept of "Muda" (waste

elimination). TPS identifies seven forms of waste, many of which directly relate to inefficient

motion, such as "motion waste" (unnecessary movement of workers) and "waiting waste" (idle

time). By applying Gilbrethian principles, modern production lines are meticulously designed to

minimize walking, searching, and reaching, thereby streamlining assembly processes and

achieving single-piece flow.

The principles are equally critical in service industries and office environments, where tasks involve

repetitive actions like data entry, filing, or handling paperwork. For example, the arrangement of

computer monitors, keyboards, and frequently accessed documents in an office workstation

directly utilizes Motion Economy principles to minimize reaching and visual strain. Furthermore, the

psychological element championed by Lillian Gilbreth remains highly significant; by reducing
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physical fatigue and creating a rhythmic, logical work pattern, Motion Economy principles

contribute to increased job satisfaction, lower rates of absenteeism, and reduced errors caused by

exhaustion. The emphasis on designing the job to fit the worker, rather than forcing the worker to

adapt to a poorly designed job, is a hallmark of contemporary ergonomic practice.

Beyond physical labor, Motion Economy informs the design of user interfaces (UI) and user

experiences (UX). Software designers apply analogous principles by minimizing the number of

clicks required to complete a task, positioning frequently used icons in easily accessible locations

(the "normal working area" of the screen), and ensuring logical, continuous workflows that prevent

the user from having to "search" or "select" through unnecessary menus. This translation

demonstrates the enduring power of the Gilbreth's original scientific analysis: whether the work

involves moving bricks or clicking a mouse, the fundamental goal remains the same--to achieve

the desired outcome with the least expenditure of time and effort.

6. Debates and Criticisms

While Motion Economy is largely celebrated for its contributions to efficiency and ergonomics, the

movement from which it arose--Scientific Management--has historically faced significant criticisms.

The primary debate centers on the potential for these efficiency studies to lead to the deskilling and

dehumanization of labor. Critics argue that by breaking tasks down into minute, repetitive elements

and standardizing the exact motions required, the work becomes monotonous, strips the worker of

autonomy, and eliminates the need for skill or judgment. This rigid control over the worker's body

can lead to severe worker alienation and resistance, often manifesting as deliberate output

restriction or sabotage designed to regain control over the pace and method of work.

Furthermore, despite Lillian Gilbreth's emphasis on fatigue reduction and worker welfare, the

application of Motion Economy principles in industrial settings was often corrupted to serve purely

capitalistic aims, often resulting in "speed-up" practices. Employers sometimes used the 'minimum

time' established through motion study not as an average or target, but as a rigid expectation,

pressuring workers to maintain an unsustainable pace. This exploitation negated the original goal

of reducing strain, transforming highly optimized movements into a source of chronic physical and

psychological stress, particularly in unionized environments where workers viewed time and motion

studies with profound suspicion due to their association with management attempts to maximize

profit at the expense of human health.

Contemporary criticism often focuses on the limitations of applying historically derived principles to

increasingly complex or cognitive work. While Motion Economy is excellent for repetitive physical

tasks, it is less directly applicable to creative, collaborative, or knowledge-based activities where

the "motion" is primarily intellectual rather than physical. Modern industrial psychology recognizes

that optimizing cognitive flow, reducing decision fatigue, and fostering intrinsic motivation are often
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more critical to contemporary productivity than minimizing the physical path of a hand movement.

Nevertheless, the Gilbreth's legacy endures as a powerful methodological tool, provided that its

application is balanced with ethical considerations for job enrichment and employee participation in

the design process.

7. Further Reading

Lillian Gilbreth (Wikipedia)

Frank Gilbreth (Wikipedia)

Scientific Management (Wikipedia)

Ergonomics (Wikipedia)

Toyota Production System (Wikipedia)
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