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Purpose

This research document evaluates how collaborative robotics and algorithmic automation
influence working conditions within e-commerce fulfillment centers. By comparing traditional
work methods to modern automated systems, the study concludes that robots often
diminish job quality by reducing worker autonomy and increasing social isolation. Rather than
empowering employees, these technologies are restrictive, dictating work speeds and
minimizing necessary skill levels. The findings suggest that workers in robotic facilities
experience greater alienation and job insecurity compared to those using manual methods.
Ultimately, the source argues that current robotic implementation prioritizes logistical
efficiency over the well-being and professional agency of the human workforce.

Executive Summary

Research conducted across 16 facilities of a major United States retailer (pseudonymously
"Sigma") indicates that collaborative robots are not associated with significantly improved job
quality compared to older warehouse technologies. While industry advocates suggest these
robots relieve workers of "dirty, dull, and dangerous" tasks, the empirical evidence reveals:

. Decreased Job Quality:

Workers in robotic facilities report lower job satisfaction, decision authority, skill
discretion, and social support compared to those using traditional hand-pulled carts.

. Similarity to Conveyors:
The work conditions and worker attitudes in robotic facilities closely mirror those
found in conveyor-based facilities, suggesting robots function as a refined iteration
of industrial-age automation rather than a liberating shift.

. Heightened Alienation:

Workers directly interacting with robots—particularly Goods-to-Person (GTP)
systems—report higher levels of alienation and turnover intentions.

Comparative Framework: Three Phases of Automation
1. Hand-Pulled Carts (Traditional)

. Mechanism:
Workers manually tug boxes through the warehouse.
. Job Characteristics:

Physically demanding and fast-paced. Workers move wheeled carts over long
distances. Allows for the highest level of floor communication and worker interaction.

2.Conveyor Belts (Industrial Automation)
. Mechanism:
Boxes travel on fixed belts to pickers stationed in specific "zones."
. Job Characteristics:

Interdependent, machine-paced workflow. Physical movement is hemmed in by the
machinery. Workers are isolated.

3.Collaborative Robots (Algorithmic Automation)

. Autonomous Mobile Robots (AMRs):

Motorized carts that relay goods or follow workers; the robot chooses the route and sets the
pace.

. Goods-to-Person (GTP) Robots:
Mobile tiles that deliver shelves to workers at fixed stations.
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. Job Characteristics:
Algorithms dictate the flow of work. Workers trade excessive walking for confinement to small
work stations. Training requirements are minimal (one hour versus several weeks for manual
methods), indicating a significant reduction in worker skill requirements.

Empirical Findings: Job Characteristics and Worker Attitudes

The analysis utilized the Job Content Questionnaire (JCQ) to measure seven dimensions of job

quality. Results show that robotics and conveyor facilities consistently underperform compared
to manual cart facilities.

Key Insights from the Data

. Autonomy and Control:

Collaborative robots reduce worker agency. Unlike cart users, robot users cannot dictate

their own pace or route. The robot interface requires little mastery, shrinking the domain
of expertise.

. Social Connection:

Robotics facilities disrupt socialization more than carts. Workers are often cordoned off
into areas others cannot cross, making colleagues appear socially inaccessible.

. Job Insecurity:

Exposure to robots increases fear of displacement. This persists even though the firm in
the study did not conduct layoffs following adoption; the presence of the technology
alone triggers insecurity.

The Reality of Collaborative Tech in Warehousing

TRADITIONAL MANUAL METHODS ’ —.  COLLABORATIVE ROBOTICS
HIGHER AUTONOMY & LOWER AUTONOMY &
SOCIAL CONNECTION SOCIAL ISOLATION

Lower Autonomy & Skill Discretion:
Significantly less decision authority
and skill variety compared to manual
carts.

Increased Alienation & Insecurity:
Higher job insecurity and turnover
intentions.

Weakened Social Support:

Station design limits opportunities
for interaction.

Skill Variety & Decision Authority:
Workers report significantly greater
authority and use a broader range
of skills.

Strong Social Support:

Physical layout facilitates frequent
coworker interaction and supervisor
support.

COMPARING ROBOT TYPES: GTP VS. AMR
GTP (GOODS-TO-PERSON) SYSTEMS AMR (AUTONOMOUS MOBILE ROBOTS) SYSTEMS
Harsher Conditions:

Cause higher alienation and
physical demands compared
to AMRs.

Loss Contining:

0ffer more freedom of
movement compared to GTP
systems, though still limited
The "Machine Tender” Role: compared to manual carts
Workers wait on the robot's

pace with little intervention room.
Confinement vs. Movement:
GTP systems confine workers to
small stations, |Eadln? to higher
mental depletin social isolation.

% Lower Autonomy than Carts:
While less confining, still
provide lower autonomy and
skill discretion.
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. Direct Robot Users:
These workers experience the most acute drops in decision authority and skill discretion.
They also report the highest levels of alienation.

. The "Robot Effect" on the Whole Facility:
Even workers who do not use the robots directly feel the impact. Job security and
coworker support levels were lower across the entire facility in robotic sites, suggesting

the technology changes the broader organizational climate.

Industry Outlook

As e-commerce retailers integrate these systems into their logistics strategies, the "tough"
environment of warehouse work is likely to persist or intensify. Without institutional mandates
for worker involvement in technology design, collaborative robots are poised to remain a tool
for efficiency and labor cost reduction at the expense of job quality and worker well-being.
The findings suggest that collaborative robots, as currently designed and deployed, may put
pressure on workers rather than alleviate stress as initially intended.

Adapted from the following paper by ILR School HR Studies
Assistant Professor Alexander Kowalski:

“Unfulfilled: Collaborative Robots and the Persistence of Tough Jobs in e-Commerce
Warehousing. Work and Occupations.” Sage Publications
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