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The practices of job rotation and team structure are widely advocated as elements of contemporary lean manufacturing. These practices have been criticised in labor circles, both nationally and  in recent GM-UAW contract language. The vehement resistance by some union leaders, is perhaps because of the potential for interference with local seniority arrangements, but more likely because of a more general percieved association with current lean manufacturing strategies. It is also possible that dogmatic insistence on 100% rotation among team members could adversely affect those not matched to a particular subtask.





I should like to address what I consider to be the essential ergonomics aspects of job rotation:





The result of all human work may be reflected in terms of process factors (e.g. product quality and productivity) and human factors (e.g. job rewards, satisfaction or health outcomes.) Job rotation has various, sometimes conflicting, effects on these factors. It should be noted that all bodily systems thrive on optimal levels and variation of stress, given upper, and lower, limits of instantaneous and temporal exposures.





Physical aspects





Posture - “Posture” is the inter-relationship of body segments and, through the effects of gravity, other external forces and muscular effort, changes over time. Static or extreme postures may have adverse effects on the musculoskeletal system as also may too violent changes in posture (damaged muscles and tendons.)





Job rotation can result in beneficial postural variety, providing the alternative tasks require significant postural variety. 





Biomechanics - “Biomechanics” describes the static and dynamic forces affecting the musculoskeletal system. Because of the temporal nature of muscle contraction, strength and endurance development, fatigue and recovery, and thus the varying mechanics of the skeletal support systems, it is advantageous to have biomechanical variety, given that the stresses are less than the musculoskeletal system limitations.





Job rotation can provide the necessary recovery opportunity for biomechanically stressed musculoskeletal systems.     





Physiology - “Work Physiology” describes the operation of the various support systems for musculoskeletal activity, including circulation, respiration, metabolism and thermal balance. These systems thrive on stimulation but fail / degrade under overuse and underuse.





Job rotation provides the opportunity to have alternating periods of high and low physiological load through alternating sitting, standing and walking assignments. 





As a general rule an optimal average (working) physiological load should be between 3 and 4 kcal per minute (180 - 240 kcal per hour.) However, these physiological systems thrive on variety and are also subject to substantial individual differences.





Fatigue - The expression “fatigue” is used to describe two different phenomena. First, “local fatigue” refers to the short term deterioration of particular muscles when perfoming static work which reduceds the capability of the circulatory system to provide nutrients and remove waste products. The “red” or postural muscle have greater endurance that the “white” muscles. The other form is “general fatigue” which affects the whole body and is a metabolic reaction to the availability of nutrients. 





Job rotation is a particularly effective way of reducing the incidence of local muscle fatigue and may also delay the onset of general fatigue if periods of dynamic work are alternated with periods of more static work.





Environmental Factors





The physical environment, in ergonomics terms, consists of heat, light, noise and vibration. The bodily systems that are affected by these factors thrive on variety and may be damaged by high intensities or extended periods of exposure.





Job rotation has been used for many years as a means of providing optimal exposure to and relief from these environmental stressors.





Sensory and Cognitive Factors





Sensory Performance - The human senses depend on change for their normal function and thrive on optimal levels and variety of external stimuli such as light , noise, touch etc.





Job rotation can provide healthy variation for these sensory systems which enhances their capabilities.





Attention - Attention to work factors degrades significantly over extended periods of time. This so called “vigilance” effect has been demonstrated in the laboratory and in applied situations on many occasions over the past five decades.





Job rotation has been used extensively to address these vigilance decrement problems in areas such as air traffic control, industrial inspection and security operations.





Other cognitive functions - Memory, problem solving, decision making, control and communication all deteriorate with extended monotonous demands.





Job rotation can be applied to reduce the vigilance degredation associated with monotonous tasks





Behavioral factors 





There is a general tendency for people to seek relief from monotony by alternative behaviors, some of which may either interfere with attention or may even be disruptive to the individual or others.





Job rotation can enhance stimulation and hence reduce the need for non productive alternative behaviors





There may be a conflicting behavioral / attitudinal effect of job rotation. Individuals may feel an ownership of a particular task or work area, particularly if they have earned the right to choose through a seniority arrangement. In such cases forced rotation may create an adverse behavioral reaction. In general rotation or enlargement patterns should be set up prior to job assignments if these ownership issues are to be avoided.   





Operational Factors





One outcome of job rotation is the aquisition of a wider variety of skills. This creates a more versatile work group and the broader understanding of the larger task list is conducive to better process problem solving contributions.





The practice of team structure and job rotation in contemporary lean manufacturing applications usually assumes that all team members will perform all jobs. Thus the demands of each job must be reduced to the lowest common denominator in terms of skill or team members must be selected or trained to have uniformly high ski
